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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, FETF79 b 74— T8V RANVELDNAF VT 7 A VR TRMLTVET, £,
Python ¥ = 7% 4 MZlE, EHEOY—F =T 4 ET 2Bl T4, V=), FFaXYIRELHE
MLTVET,

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
Rif D322 o T L EWVWE T, Python 13% - & fliHICHIHTZ. Windows, macOS, % LT Unix XL —
TAYITIATLATHEL, HR-OAEZTIERATIIPIFICRETL x5,

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 b WVoEEER, Tk DESBRTFI T4 INAI—HF A VR —Tz2—AV—LFy bEES72DDA >
R—T7 2 A RAREDFHLELTVET,

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,



Python Tutorial, J1J—2X 3.13.1

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 DMEFARIRERIRETIZ. 4 X 7Y ZIF—MANC /usr/local/bin/python3.13 124 ¥ X b — )L &
NTWET, AL TWVS Unix ¥z LOME SR /usr/local/bin ZEMT 2 L. RDATY RTA ¥
X7 RebBTEET:

python3.13

T YDF 4 L7 PV Python 4 Y X TV XEA VA= LFTB3HEA A —LFHIBRIRTZ 30D T, A
VETYRIMMDT 4 L7 M VIZH B0 LLERA; Hilt/2 Python ICELWAD, ¥ A7 L EMHEFICH O
TAHTLIEE W, (B2, Z2oftidgGAre LTI /usr/local/python B —MRITF, )

Microsoft X b7 7 & Python ® A ¥ X b =L %17 - 7= Windows ¥ > TlX, python3.13 2= > FHF|H
TEET, pyexe 7YF % A VA= LEGE, py 2~ Y FHBHER ET, Python ZiEE)3 2 tho 7%
IZDWTIX setting-envvars S L TL 2 &E W,

7 7 A VGRS (Unix Tl& Control-D . DOS % Windows Tl Control-Z) Z—X7m ¥ 7 kb (ARiT:
> DIZE)ICANTRE, AVRTYRDPETRAT XA 0 THRTLET, dLIOHRENS XL @hk
Wb, A<y R quit() EANTIEA VX TY X TTEET,

GNU Readline 74 77 V&% R—F L TW3 T AT 4 LT, MEATHRES L X M VB, o— FH5ED
4 Y RTY ZROITHREMREDFIATEE T, a~y K4 UREHKED TR I T032E2RDFoHD
BN FEEZ, BZ 5 S BANIFEREN Python 71> 7 MZ Control-P # AN L TASZ 2 TL &
S, E=TEDPRZRE, avy R 74 UIREKEELD D 25, REF—ICOVTOMIUITER WEA DR
ECERER 2ZRLTLIEE W, MBEISBRVWEICRZIZD, PRI —Ny 7EINERE, avY
P74 VIREMBEAHATEXEA, 205G, BIERETOITr o XF2HIBRS 21213y 7 A= %AH
SLDHHEEA

A&7 &ZE Unix = VERU LS IR FT, HEANPmRAICHR S NKETIE. a~ > F2nEs
MNZFRAAATEITLE S, 7 7 A VAZEIBUCHRE T 52>, python3 < filename D K HIHFHEAS 7 7
ANELTIRET SR, AVRTVREI T 7 AN ATV TE BFHAAALTEITLET,

*1 Unix Tld. Python 3.x 4 ¥ &—7 1 XDEFT7 7 4 MEF 7 4L F Tl python £ W3 AHITEA YR F—AENEXA, [
B2 4 > R b= &R7z Python 2.x FT7 7 4 L L LSRR VDT,


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

Python Tutorial, J1J—2X 3.13.1

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 =
MIZE > TR ERZ D OXFR LIELIEEEN S DT, command &% 27 +—+ (R ') THl->TH
WZIEFIDBRWTL & 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|&DZIFEL

A7) T MBI ERRELTA VXA TV X ZE LGS, X7V T MERR 7 ) 7 MEDIRIHRE L 251
B, XFHDY R MZEHINT sys TY 22— D argy ZHIHMENE T, import sys ¥ 5222 T
CDYAMITZEATEET, sys.argy WKIIPR LD —DERPA-TVET, A7V T MAH515D
FBELRFIUR, sys.argv[0] IXZEDOXFINCRD ET, X7V T MEORODIC - (IFEEANTERKL
F) ZIEET D L. sys.argv[0] & '-' ITRKRDET, -c command =5 . sys.argv[0] X '-c' TR
D EF, -m module Z {57235, sys.argv[0] IZEY 2 =D 7N RIZR D ¥F, Python £ X =71
X%, -c command % -m module DEBEAIIEEL72A T a VFEHRL FF, BHINL5180E. sys.argy
ZAfi5 T command X module > B TEE I,

2.1.2 WEE—F

A4V RTVEZPWMERIEA (tty) Ay PRy TP roiisllo TWAGE, 1 Y2 7Y X3 WEEE—F
(interactive mode) TEMEL TWVWE EWVWWET, ZDE—-FTWE. A &2 7Y Xd —RFOAV T+ (primary
prompt) EFRRL T, 2—PFIWCav Y REANTEESELET, —X7v >y 7 MIEE, =20 KAkDE
51 (>>>) T, MBATTIE. A 2TV XE ZRFAV T (secondary prompt) ZFRRLEF, K71
YIME TI7ANPTEEDDRy b (L..) T, A Y&V RIE BHIOTa Y T 2 HTHNICN—= 3
VHES BRI DP DI IR vyt 2L T

$ python3.13

Python 3.13 (default, April 4 2023, 09:25:04)

[GCC 10.2.0] on linux

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

>>>

MHTITIE, EEITOMCE AT 2 e Z2icfivg 3, Bl if SUIHGT2 AL £ 5

>>> the_world_is_flat = True
>>> if the_world_is_flat:

print("Be careful not to fall off!")

(RDOR=V1Fil)
6 % 2 E Python 1 RSV R%FES
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(RIDR=I D5 DR E)

Be careful not to fall off!

MEEE— RIZOWTOFMIE WEEE—F 2SR LTI W,

22 1R TR EFDRIE
221 YV—XO—FOXFI—KR

77 4L b Tid. Python ®Y — 22— FiZ UTF-8 Tzrya—REIhTW3bDr LTHFbhEd, UTF-8
T, MAFDIZL AL DEFEOLF %, FRHCIFHNY 7 I, #AlF. aX Y M RECHETET, — 27
L. BHEZ £ 7' VA2 ASCIL XFDAZRAL TWT, ZOMOR—-%2 7Lk a—FbZoEE
WOINETT, TNODONFEIELLRRTEDIE. =74 XR—=1FZD 7 7 A2 UTF-8 ThH % Fxilk
LT, ZO7 7 A NCEENTVWAXFEZLETYR— L7+ Y b 2ELRIFNEIRD £HA,

FI7rxrbIva—FT4 AN a—T 4 YO EFERT I, 7 74D FEEE OITIRRlRa x>
FEBMLUZTAERZD TRA, EREUTOED T

# —*- coding: encoding —*-—

encoding 2%, Python 2% codecs THR— P L TWEIEMBR LY a—T4 Y7 2fEELET,

Bl Z X, Windows-1252 > a—F 4 Y7 BT 212, V—R2—F 7 7 A VOEHETIETLEDOESICL
EJE

‘# —*- coding: cpl252 —*-

Y — 23— KM UNIX 7"shebang” 1T THRE 251213, £BIT OL— L @ZE TR I EHA. TOHE
X, Za—F4 YIOEFTE 7 A NVD2THICEMLES, FIZIEUTOLSICRD £

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

1Dz 3

22, 12TV REEDRR 7






THREE

FZhE 5L PYTHON D#E7

DRy Irtid. ANetihdErery 7 (> % ) OAETXHILET: fleERicalsmad. 7
Y P IREREINTVWE X, YU Fo7ary s roB20RNEETCEANTLE D,

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 ts 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 ZE52 & L TES

ZhTid, ffi#7% Python <Y FZWL O L TAHAEL xS, A XSV EXEEH LT, — R Ivnr 7
Fo>>> DBNZDEREEE T, (£ RSP LHRWVIETTY)

3.1.1 #

A RFY R, HELEESDLICHELES: X2 ANT 2L, ZOMRBEREINT T, KOGEIFR
EZRSDTT: HEF +. - *. / KXo TEMERZITI ZeTE, AN (O) 27— Fuicfis 2
EMTEET, HIRIL:

>>> 2 + 2

4

>>> 50 - 5%6

20

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

(RDR—=T12Hi L)
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(RIDR=I D5 DR E)
5.0
>>> 8 / 5 # diviston always returns a floating-point number

1.6

B (BIAR 2. 4, 20) & int BTH O PNEERZ RO (BIZ1E. 5.0, 1.6) 1 float T, FfEE
WZOWTEERDF 2 — MU Z7ATEHIATVWEE T,

FREL (/) BHICEH/NRBEIRL 7, // EEF BHERE 217v, BREZEL X5, BRE % TK
wij_o :

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

>>>

>>> 17 // 3 # floor division discards the fractional part
5

>>> 17 %, 3 # the ] operator returns the rematinder of the division

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

17

Python Tlid, BEEZFHET 2 DI *+ HEFHEZ T35

>>> 5 xx 2 # 5 squared

25

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

F5 (=) BEBEEZRAT 2 L 2ifivg s, AAZT-o Ty, ERIIENENT, ROAN Ty T+ 5
KREINET, =

>>> width = 20

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

ZHD 7 ER SR TORY (DFDEIMUAIATORY) HE, ZOEBEHEBS T2 7 —2HAE
LEd

>>>n # try to access an undefined wvariable

Traceback (most recent call last):
(RDR=D12Hi L)

ok 1 - KD BRIEMDENDT, -3%x2 1% - (3%xx2) RSN, FHERBRIE -9 KR D ET, ThZBIIT 9 21872003,
(=3)**2 P HXET

10 £ 3 & EXIELS5H L Python OBN
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(RIDR=I D5 DR E)

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

NameError: name 'n' is not defined

TR Z BRI R — P LTOVET, HENROME (AT V) ITHEDORAADIRL > TWB5E.
HATIIBBOART V FERE/ NIRRIC AR L 5

>>> 4 x 3.75 - 1
14.0

HEEE— P Tl RBRICFRRSNAEREEY _ A AShExd, 2ol zfMd 5L, Python 2EHL

L"
LTS & &2, AtRZEG L TITOMEENZ DI D $5, UIThlZRL £

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

COZERIIIFHID 7200 2170, FIRIZRAZIT > TRWITERA — ZAKR I L2 T3 FCAHETTH
DB —HNVEBDBERS N, TEORHGENEE T 2 HAAAZER 2B L TLTEL LRI EIZR>TLE
I LNFEHE A,

int ¥ float IZfMX. Python i Decimal %° Fraction 2 ¥ DMMOIMER R — b+ LTWET, HEHK
HIHAAATIL LTHR—=—PLTED, j LA I HERHEZH > TENHEZRLET (Fl: 3+55),

3.1.2 7% X+

Python (3BEZ I TR 7F AT (WbW2 XFH]) TH S str I L o TRISNFT) 2|5 2eh
TEET, | DXILRFR rabbit D K5 RHEE, Paris O X 5 244l Got your back. X574 H TN
TLFIICF) LEINES Y IAT 4 — b (1. )) RREXTAZ 4 — b (V.. .") THA, L5 oEH->T
DEVEDHD FEAT

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'1975"

2 MOEFHELEST, \n O &SRB, B (1...) L @B (... v) TRUERERS 2T, MEOK—0k
Wik, BE|HFCHLALETE " 2R =7 208NV (2L \' BT R —FT208EPH5) 28T, ¥dbFE
T

3.1. Python ZE5HC LTHES 11
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74— FOPTT 4 — F2fVWGE \ ZENCHNIMZA S22 T 2R 5 =7 23208 HD %9,
LR XFHTHALEW I =2 BHIOTTDZ +— FTHO I EDHTEET,

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

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

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

'"Yes," they said.'

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

'"Yes," they said.'

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

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

Python & =V Tid, XFHNZERT 2 e XFHNHN SN e ETREAZTTHER L Z DD £T,
print () BAEZMES & WD 27 + — bR R D, TRT — T ENLLFRRANFENR R EIN D720, &
DA TWETHITE T,

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

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

'First line.\nSecond line.'

>>> print(s) # with print(), spectal characters are interpreted, so \n produces new,
—~line

First line.

Second line.

\ IZHE S XF R T LTRSS WG EE. RPIDOFIAFFDRNC r 21372 raw strings 23#E 2
£79:

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

ame

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

C:\some\name

raw XFFNEMP RTEHA D D 3 raw XFHNIFTBED ““ XF TR T TEER A, 7Rl & EIRGIEIC
DWTIE the FAQ entry 22 L TL 2 & W,

String literals can span multiple lines. One way is using triple-quotes: """..."""or '*'. .. ''' End of
lines are automatically included in the string, but it’s possible to prevent this by adding a \ at the end

of the line. In the following example, the initial newline is not included:

>>> print ( nn ||\
. Usage: thingy [OPTIONS]

-h Display this usage message
(RDOR=V ki)
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(RIDR=I D5 DR E)

-H hostname Hostname to connect to
nn II)
Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

>>>

XFHNE + HA T CTHEEIES ({220 T—2WIXT5%) T TE, x HEFOREIEL LI TEET:

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

'unununium'

HE L THA TV EED XFHVTIIL (%D, sIAfFCHbNLXTS) 3, BEISEES N E T,

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

ZOREREIRX. BTN EREATLI-VWE B2 THRICILB T

>>> text = ('Put several strings within parentheses '

'to have them joined together.')
>>> text

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

I 200V TILES LIS LToAEE, 2R3 s kA

>>> 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 D LRERBE V7T IV 2R L WGEEIR + 2o TS

3.1. Python ZE5HC LTHES 13
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>>> prefix + 'thon'

'Python'

XFINE ATV IR (FF) 2lELTXFZRETEET, RUOXLFDA Y7y 7 RIX 012D $95,
X¥%2RST., SHOTF—ZHIHBEINTOERA; XFLIE, BIZREID 1 OXXFHITT:

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

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

ATy 723, ADEBIETEETET, ZOHE, ArOoBATHELT:

>>> word[-1] # last character
n

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

o
>>> word[-6]
IPI

01F 0 XBITERVDT, BADAL U Fy 7 AF -1 2oBEDET,

A VT IRARELIMA, AZAR Y R-—PENTVET, 4 V77 ARG L2 DXFZ2EIGFT 2 DIl
WETH, AT 25 LHOTFHN 2T T 5 Z e N TEET:

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

'tho'

ATAADA YT v 7 22, BRRTF 73V MERDD FT; BYIOA VT v 7 A%EW T2, 0 L Rk
ENET, “HFD DA VT IRAREKTIE, AT RTEINFINDH A X ARINET,

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

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

’On'

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

on

FIRERFEICE A, BRTEIFICEEFARVWI ERERLTLE SV, DT sl:i] + sli:] 3HITs
EELLRDET:
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>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]

'Python'

ATARDFENAEBIEZZROVAER. A VT v IV ABNLF L XFD HWIE (between) ZHELTED . &
DX FDOLEGD 0 IZRoTWVWBEEEZBIETT, 29558, n XFEPLRIZXTFHNDORBRDLFDH
WEA Ty 7 A n e ET, fIZIEZS5TY:

Rt e
' Plyltlihloln|
s e
0o 1 2 3 4 5 6

=B B 4 =8 =2 =i

1ITHORFEIXFHND 0 5 6 ETDAL Ty 7 ADOMEEZRLTVWET: 21THIZMILT2EDA 7y
JARRLTVWET, i 5 j FTORTARZ, ZhEh i L VWEERD»S j effuEREToLTO
Y?ﬁ)foﬁioflﬂiﬁ—o

EDA Ty 7 ADEGE. AL RENEY—Fr VY ADEXIE. AT ADWHRDA ¥ F v 7 ADEFEANICH
EMED, ATy 7 REDEIHED T3, HlZIE word[1:3] DEXIE 21Tk FT,

REBEDA VT v 7 R%2fEB58 T2 7 -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

L2l A7ARTHMINDA Ty 7 2 %o Eid, EFIMSL TR T T:

>>> word[4:42]
lonl
>>> word[42:]

Python DX FHNIEETEEHA - 2% D FE TH, o T, XFINDA VT v 7 RTHEEL 72D 535
WRAZIT 25— FEL 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'
(RDR=V1ZHiEL)
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(RIDR=I D5 DR E)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'str' object does not support item assignment

TEDXTHN R DS FHNHRE TR G EE Fr L TN ER L TL 72 & W

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

>>> word[:2] + 'py'
‘Pypy'

HHAABE len () I XFHNDEZ (length) ZiR L £9:

>>> s = 'supercalifragilisticexpialidocious'

>>> len(s)

34

& BE

textseq X
FHNIARERWNR =TV RAB T, = YRUTHR- IR TV R EBEOREL YR FLT
WEg,

string-methods <

FINZ, EANBREBROMBEIT I DDBEZL DAY v FEHR—FLTVET,

f-strings 2V
DEDALE T R— b LXFH 7 v

formatstrings
str.format () 272 XFHND 7 + —= v MIOWVWTOERYHH £3,

old-string-formatting <
FHNH % AT DOEART Y R THEHEIFOHEINEENT + —< v MEEIZOWT, L <
sdEhTVET,

3.1.3 U R M (list)

Python 13% < @ 88 (compound) 7— 2B %fHZ TED, HROMEE F D2 0IfHbNE T, &b
BECOIE YR b (list) T, 2Y<KYID Off (BE) OWUEHERCHAL DL LTEERINET,
VA MIRLLZBMOERZBLI DD E I, BHEFRCHOERDOAZRE T,

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

(RDOR=V1Fil)
16 % 3 & 5400 Python OFBN
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(RIDR=I D5 DR E)

[1, 4, 9, 16, 25]

XFH (MO ETOMAAABD =TV Z ) DX, VAMNIA VT I RARRIAANTEET

>>> squares[0] # <ndexzing returns the item

1

>>> squares[-1]

25

>>> squares[-3:] # slicing returns a new list

[9, 16, 25]

VYR ME VR FOERREDFR—FLTWET:

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

PE XTI 3E->T, VA MI AE MUTTOT, BEEANEZALNET:

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

64

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

>>> cubes

[1, 8, 27, 64, 125]

list.append() ZffioT. VA FOREBIZH LWERZBMTEEXT (ZDXAY v FIZOWTIIETIFLL
HTouEgd):

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

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

B2 fRATIE Python 3R L TF—&XE2ab—LEHA, VA EZEBRAT 22, 20ZHIT BFED
DA+ 2B LET, HE2EBEBELTCY R MNMEBEOEEERT >, 2OV R MESRLETXTOMD
EReEL THRTEETS,

>>> rgb = ["Red", "Green", "Blue"]
>>> rgba = rgb
>>> id(rgb) == id(rgba) # they reference the same object
True
>>> rgba.append("Alph")
>>> rgb
(RDR=12Hi )
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["Red“, "Green", "Blue", "Alph"]

(RIDR=I D5 DR E)

ETDRTA RABRER, FEESLEERZEOH LWY AP ZRLET, HIZIE. RDRF A R,

?%L\:j to‘—— %ﬁbi?o :

YA bD

>>> correct_rgba = rgbal:]

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

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

[”Red“, "Green", "Blue", "Alph"]

274 AZF, RADTEET, 94 ZADRAT, VAIDHAXEEELRED, £TRHEIRLZDDTE

*9:

>>> letters = £, 'g'l
>>> letters
[Ial 'p! c! 4! la!
>>> # replace some values
>>> letters[2:5] = ['C',

'D', 'E']

>>> letters
[Ial 'p! el D! 'E! T lgl]

>>> # now remove them

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

>>> letters

[Ial Ibl Ifl Igl]

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

>>> letters

(]

FHIAABIE len() ZV A MCHHZ I

>>> letters = ['a',
>>> len(letters)
4

YR P EART (IEHOVAMEEDY A MERS) KTEET, M2

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

>>> x = [a, n]

>>> x

(RDR=V1FiL)
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(FiDR— 25 D %)

[(['a', 'b', 'c'], [1, 2, 3]]

>>>

x[0]

[Ial, Ibl’ Icl]

>>>

lbl

x[0] [1]

3.2 7OV 520N\ DE—4%

bHBAA 27T 2 Db o L EHELHFEICH Python X 9, #lZI1X, Fibonacci series DFEIHDHS
FHNEIRD LS IE T F 5

>>>

>>>

>>>

>>>

o O W N =, = O

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

EDBITIE W OH LWEEEZ A L TV T,

o BRHIDITICIE BERERDOMAEA (multiple assignment) A ->TWET: 8 a ¥ b ik, ThEhFEK

WHILWEO & 112> TWVWET, ZORAER. REDITTHIHEDLRLTVWET, AT, 34
WO TRTEMME I, RRADMTONET, GUORIE. ErSHAANLEFICTHHEX N E T,

while l&, & (22T “a <10 PETHIMWOETEZHEDIEL (W—7L) ¥9, Python T
F. C SFBLHEBIC, YrThVEREEZELZD, o3BTt d, &I SCFFERL Y X ME
REBMRET, ehlbtor—roxd FHERL LTHERATER S, RS 1 U Eoy -7 i
HT, 2Oy —r Y 2ABMBITHED T, ¥ TATHONTWEEMAT R NI v PR TS, 12
R EBTEE T C SRBLRRTT: T42bb, < (EKD/hXWV) > (XD KEWV), == (FLWV), <=
(ED/PZVHFELWV), >= (KD KREVHFELWV), BLU 1= (FLLIARWV), T,

N—TD KE (body) 3. 12Tk (indent, FTFIF) SHTVES: £ 27> Mid Python i[ZBW
T, BT EIN—=TWZEDBHETT, M@l 7e >y 7Tl A 7Y bPENEBITEANTT 2
R 7% (BEIED) AR=XZMORITIUIRD /A, ERMIE. b o 8 EHRLEEZ AT
DHBEEFTHFAMNLT A REFSZIZRATLE I, FEAYDTFRA LT 4 X, HEIA VTV
MEREER R > TV E T, WAENGEMICAN T2 212k, ANWETOLS L LTRERICZETEA

3.2

TOISIINDE—F 19
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HLET, ZhE. R—FRENDPREDITE AN LD, W TERWEDTYT, RN Tey »
AT, 2 TOITEFRICEFA YTy P ENTOVRITUUIZ SRV DTHERLTL I,

o print() B, EX N5 DEZESHLEY. Zhid (ACELEDHI TR o7z &5 %) BIich
N0 zEL D LR, BRO5F R EH MU ER LTINS T 2RI HENE T, print () B
B, NS IRFEL T X, EROMICZEANHAZINT, 2oLt hoER»EZ
LNETS:

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

F—U— P58 end 215 . HODOREBZETXFEHALRWE S LD, Mo Tz RE
WKHALEDTEXT:

>>> 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,

fix
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FOMoOFHIO—Y—IL

HIFE TN L7z wvhile XOMICH, Python iIZidWL ol 7o —y —iadb b, AZETHHEL T,

4.1 if X

BZELIBRIBRLADENT if XTL & 5, Bz

>>> 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 ==
print('Single')
. else:

print ('More')

More

Yo ED elif HEMHS Z N TE, else HEMIIZ LD TEET, F—7U— K elif’ I& ‘else if’ %
WA L72boT, #@fRA YTy MR 2DIHRLEET, 8O if ... elif ... elif ... I&. LD FFEIC
BT 2 switch XX case XA 2D 3,

WL ODER Y R UED % LIRS 23560, REDORISLBEN 2 2R T 2545121%,. match XHEF TS,
FEE match X BB TL X W,

4.2 for X

Python @ for Xid. #EH C FFEX Pascal SFBETHVAERN TV E0d LAWK for X IFPLEVWET,
(Pascal @ X 512) WICEMMOBINC D2 EZITo7D. (CDEIIT) MR LRAT v FelZihE&MA 2l
HebI—PRERTE2L51CT 3D LI3E V., Python @ for i, FEO> —7 ¥ 28 (VR M7
XFFN) Wbz o TRIEERITVWE T, KIEDIERIZY —F7 ¥ RAHFICBEEDIFHNBIEFE TS, Hlzi:

21
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>>> # XFHIEHA
>>> words = ['cat', 'window', 'defenestrate']
>>> for w in words:

print(w, len(w))

cat 3
window 6

defenestrate 12

ALy arA 7Yl bOEERKEBIEEZ L TWELEIZ, FOalLryart 7Yz beXETLZa—
RIXFR T2 O0HEENCZ DIEE T, 2932 LDd, aLrrarArY=2 boav—ian LT IGNE
ETEh Lwalryaryi e MEERT A ANEEITEBELLTVWTT:

# AL 2> a e

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

# HEt: AE—zR#E
for user, status in users.copy().items():
if status == 'inactive':

del users[user]

# Ft: AL 3 AR
active_users = {}
for user, status in users.items():

if status == 'active':

active_users[user] = status

4.3 range() B

BANZ DTz > TRIEET S BDED D 255, HAAABEE range ) BEFITT, Z OBEBUIEMR DK%
L ET:

>>> for i in range(5):

print (i)

S W N — O

BB LTI E R SN D > — 7 >~ RITIEA D £8 A, range(10) X 10 HDfEEERL, BX 10 D> —
FYZZBIABEHDA VY F 7 A% D £, range 2RO SFA LD, iR (BT, HN
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RIZFC 27 v 7 (step) LIFZNZ L dHDET) BIEETZ L b TETT:

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

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

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

J

BB VRO TA YT 7 ATRIEZITSICIE range() & len() ZRD LS5 A EDLE LN
9

>>> a = ['Mary', 'had', 'a', 'little', 'lamb'l]
>>> for i in range(len(a)):

print(i, alil)

0 Mary

1 had

2 a

3 little
4 lamb

L2, 2L DEEIE enumerate () BAEME S HOEF TS, IL—TDT70=Zv T 2SI TLEX W,

range ZEHZEH N TR AR IR ET:

>>> range(10)

range (0, 10)

range() DIRFTA T 27 ME, WAVWARETIVRAMNTHE0DEIKIRZFVETH, AHIEZVART
EHHFHA, ZHUX AT — b LERICEALREINOER L BHEZRRT AT VT, L LUHERE
YR 2IEDZ DT TIERVWD T, AR—ZADHIFNTIHED 3,

CDEIRITIz VI ATITTIL LMENE T, IS ERBERSCHEEOZ -7y v LT, 3770
DEHEBRXEZZ2DIHE L TWET, for XBZDX SR THZ ZLIZTTRRTETEBY, /175
TN S BEBOHNZIE sum() 23H D F3:

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

TR, A TITNERLEDA T 7RG TRZITRE W OO HTEE T, T—218E T
1, list () IOWT X DEHELLIHHLE S,

4.3. range() B#X 23
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4.4 break X ¥ continue X

The break statement breaks out of the innermost enclosing for or while loop:

>>> for n in range(2, 10):
for x in range(2, n):
if n % x ==
print(£f"{n} equals {x} * {n//x}")

break

4 equals 2 * 2
6 equals 2 * 3
8 equals 2 * 4
9 equals 3 * 3

The continue statement continues with the next iteration of the loop:

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

print (f"Found an odd number {num/")

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

Found an odd number 9

4.5 else Clauses on Loops

In a for or while loop the break statement may be paired with an else clause. If the loop finishes

without executing the break, the else clause executes.

In a for loop, the else clause is executed after the loop finishes its final iteration, that is, if no break

occurred.
wvhile XDHEEZ. V—TE&EMBL RoTH L ITETINET,

In either kind of loop, the else clause is not executed if the loop was terminated by a break. Of course,
other ways of ending the loop early, such as a return or a raised exception, will also skip execution of

the else clause.

24 %45 zotoEBrO—Y—IL
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Zople LT, BHEHEET S for XELIMITRLET:

>>> for n in range(2, 10):
for x in range(2, n):
if n % x == O:
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 b W N

equals 3 * 3

(Yes, this is the correct code. Look closely: the else clause belongs to the for loop, not the if

statement.)

One way to think of the else clause is to imagine it paired with the if inside the loop. As the loop
executes, it will run a sequence like if/if/if/else. The if is inside the loop, encountered a number of
times. If the condition is ever true, a break will happen. If the condition is never true, the else clause

outside the loop will execute.

When used with a loop, the else clause has more in common with the else clause of a try statement
than it does with that of if statements: a try statement’s else clause runs when no exception occurs,

and a loop’s else clause runs when no break occurs. For more on the try statement and exceptions,

see BISNZIIET 3.

4.6 pass X

pass IETH LEH A, pass 1&. X2E L W LERINTWED, TurJ A HAOEES T 24
BHRVIRICEbE 3

>>> ywyhile True:

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

CHEERND Y 7R & 2T XD S GIETT:

4.6. pass X 25
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>>> class MyEmptyClass:

pass

pass Dd S 1 DDFVEIZ, HLVa—F2EVTWVWS L XOBEBPEEXDREZOAEYL LTTY, Z
535 T. KOHMEMBRLANLVTEZRIONET, pass XIEDMIMHINET

>>> def initlog(*args):

pass # Remember to implement this!

4.7 match X

match X 1 DORZIEEL. ZOMEERITHL 1 DLLED case 7Tu v ZITHEEI N X — U R IR L %
3, ZOHAEE C % Java, JavaScript(RMDZ D FFE) O switch & REANTIIB TV E 355, Rust %
Haskell DR —>< v F U 7L DBTVE T, RIS Y FLEARR -V DANRETSH, 2V R-—F
M (=T Y RADERSLA TV 27 POREN) HOMEERO L TEBICRAT S TEET,

RO HMZERE, HROEICH LTI O EOY 7 74T

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

case _

return "Something's wrong with the internet"

BRO70y 71200 T: 2% _ X TAILRA—F offfixz L, vy FITHNEKRLEEA, vvFT5
T=ADRNEEIR. 20Ty 7 FEITINEEA,

BEOVTIL%E | (Por”) ZEHLTHABDET 1 DO X-ITTEET:

case 401 | 403 | 404:

return "Not allowed"

RE=E 7Ry ZTRADTE, BRI 2FonET

# point is an (z, y) tuple
match point:

case (0, 0):
(ROR—J12h <)
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(RiDR=T 226 DfE X))
print ("Origin")
case (0, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print (£"X={x}, Y={y}")
case _

raise ValueError("Not a point")

ZOa—FRAFEBRLTRTKEZIV! BRUIDARR—VIZE 220DV FIARBHH, ETRLEYF I8
R—V DR EZ DN TEE T, LOLRD2ODRRRX—I3) TNV EEEROMAEDLED=D, Xt
% (point) 2 HEZELD L TERIC EUDITF £3. ABHD X —VIE 2 00EEIDIAAE T, UK
7Ry 7K (x, y) = point ¥BERINCLITWE T,

TR ERELT 272027 7R BFoTWBIERIE, 77 RAZLDEAICAVA NI Z7R—DXIIZ5I8DY
XM RIBETEET, BHEOEEZZHICHRDAENET,

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

self.y = y

def where_is(point):
match point:

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

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

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

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

case _

print("Not a point")

WL ODDMABIAA Y 7 ZATIRMEFIBAEATE, BEOIEEZRZMEL T (Bl T—%2F7X), 77X
® __match_args__ FKBIEIC X o T, & —r P CENOMMRNEZERT 2D TEXT, (X7,
"y MRESNTGE. MO TRTONRX—VIFEMTT (TXTEN y 28 var ZRUSHE T DTN ET):

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

Point(x=1, y=var)
(RDOR=V1Fil)

4.7. match X 27
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(RIDR=I D5 DR E)

Point (y=var, x=1)

BITDOONREK =V OHATIE RX—=r2 RAXDELIEET 2 DR LR TH 2 ART T
YTT, ZAUCKD. YOEBIRIHPRAZINSE»D0H» D £F, BHoAE (Lo var 2Y) 230
<y FXTEIRAINET, Fy MIEDHAT (foo.bar 2¥), BMEHSL (L&D x= y=R¥Y ), 77X
% (BHTDHBAD (L) Ik o THEIZN S, FEO Point 72Y) IKIHMERRASI T EA,

RE=NEOLBTHANT (FAPMN) WKTBZeNTEET, FlRIE. __match_args__ ZEML 7z Point
JIADYAMIMLTRDESI XYy FRITS LD TEET:

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

self.y =y

match points:

case []:
print ("No points")

case [Point(0, 0)]:
print ("The origin")

case [Point(x, y)]:
print(£f"Single point {x}, {y}")

case [Point(0, y1), Point(0, y2)]:
print(£f"Two on the Y axis at {ylt, {y2}")

case _

print ("Something else")

NRRE = if HiZBINTEE ST, ZHUE " H—R” IR E T, H— KD false DIFE. match 1ZRKD
case 7Ry Z DI L £, H— FEFHMEST 2NMEIT D AEN S Z L ITHERLTL Z&E W

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

case Point(x, y):

print (£"Not on the diagonal")

ZDXDFDMDN L D pEEE R

o TR IRADEIIZ, BTNLEVRAPDARE—VTIRIEHICFIUEKRT, RO —F7 2 —
LET, HELHANLE LT, /7L —X—XFH T~y F LEEA,

o V=T UARR=VIIIERT vy VY R—1b: [x, y, *rest] ¥ (x, y, *rest) WET7T Vv
RAELTHRICESCEELE T, » DHEDEHHAIE _ TH XL, 207D (x, vy, *_) ERIKT
=V RITR 7 D37 )
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o« Wy VI A—: {"bandwidth": b,

"latency": 1} I3#FHH S "bandwidth" ¥ "latency"

DIEZIDIAAE T, =T Y ANRR -V L FRLD, ZhDAoF—3EHAshE T, 7oy F
TD X574 xxrest Y HR—FENTVRT (LAL, #*_ BIIRAGLDE LN TVET),

o I NRKX—VTldas F—V—FEFEHLTEEZEDIAAZT:

case (Point(x1l, y1), Point(x2, y2) as p2):

COBITIEATIDS 2H/BDOELEZ p2 L LTHDRAAET (AND200FRA Y O —r Y ATH

%6

e FLAYDYFIMIR—HRHEL T8, > Z N+ D True. False. None TIIEkAIE % Hik

LETS,

o RE—VIZZANENITZEBPFEHTEE T, HEMDADERE LTeHRT2Z 2D
12 Ry MIEDOERGIZT 20EDRH D F3,

from enum import Enum

class Color(Enum):
RED =
GREEN = 'green'
BLUE = 'blue'

'red'

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:
print("Grass is green")

case Color.BLUE:

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

print("I'm feeling the blues

||))

(")

X DEEMZZEA L BN AE PEP 636 (IZF 2— MY 7VERTREALTHD 7,

4.8 BBZEERT S

7 4 KRF v FEF (Fibonacci series) ZAEEO FIREE THE T X 5 RBAMEERTE % T

>>> def fib(n):

""prient a Fibonacci sertes less than n.

a, b =0, 1
while a < n:
print(a, end=' ')

a, b = b, atb

# write Fibonacci series less than n

nmnn

(RDR=V ki)

4.8. RABZEERTS
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(FiDR— 25 D %)

print ()

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

def XBHD EE (definition) BB ¥ —V — FTT, def DFICIX, BIES e KEI18UE IEIRTHE A Y
A M EFTRIFIUIR D FX A, BBOEREENRT 25T NIRRT 0D, 4 T ¥ FERTVWRITN
72D F8 Ao

BB DA DR T 2 XOBRHIDIFESLFINN T IMIT B D TEET, ZOHAE, TOLFINIRHD
F¥a2X 75— a5 (documentation string). E7213 docstring & MHINF F, (docstring 12D\ T
E FFaXrT—23rXF TSHRB->TVET, ) FFaXyT—ya YA zflo 7y —iZid.
AV T4 UERHRINEZ BEIANCAER LD, 2= EERICa— R EEMETE 2 X51295 3
DBHHET, BHAPELA-—FEIFFa Xy T7—2a e AN DI VWEETT, ELIMEDOITT
{7ZEW,

Bx RIT (execution) 2L %, OO - INEHO D IHEONZH7272> ¥ RV T— 7L (symbol
table) SHEEINE T, b o LIEMEICWVD &, BEBNTEBANORAZITI &, ZOEIZTRTZIOR—-HIL
B YANT—=TMIEREEINE T, T, BBOBRET L. I —AVRY YRV T —TAPHRRE
e RICESIIMUDBIR OB — ATy YRV T =T NVERR L, Z0H%R IO — VIR Y RLT =T %
PN, RBRICHAAARDEHI T — T NVEFANE T, 1o T, FEBOF T (Fa—"NVEED global LT
EIN TV, SMUlOBIBDZEA nonlocal XTHESNTWARWIRD) 7o — LZEEeSMHl o BIE D
ERCEEEEZRATEEEAN, 2RI IITEET,

B2 SRR ERE DT (FE51E) 1. BB Ehs & 2Ilion—hLigy Y RLvr—7
WIZIDIAENE T, 2535 28T, E5lBUI EEL (call by value) TRIBUCEZI NS ZLITRD £
(ZZTDME (value) EEHEITATY =27 bAD B (reference) W\, A7V =2 FPDEZDH DTIED
DERA) HEBENIFZrOBBETOH T 25, BERFERMICHECE T 22, HieEoH L
DDA —=ANTZY Y HRNT = TN RSN T,

B OERZTO . BBBEEEA 7Y 27 b e e B RBEDS VRV T =7 ANCED Ahoh s, A
VE—=TVRIZDHHIMPET ATV =7 b 2 —FERBIEL (user-defined function) & U T L £35
OAFBFEUCEBA 7S =7 bV RIET N TE, (20T 7R T 27DIHAT2e 0TS
£

>>> fib

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

>>> £(100)

011235813 21 34 55 89

1 EZQr A, AT CADBRBIEL (call by object reference) L \WVWS3Fo7IE5 X DIEMET T, W5 DI, EHEAIGER
AT bPEENDL e, MOHINOBEBDA 7Y 27 MTo72EE (FIZIEY X MHASINAER) 33T, M
FOPERNH LRSS KX N 2 9086 TF
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OEFEEE DA SIE, £ib BEZES LWV OTHEETIZR S FHE (procedure) 72 BiHH 500 % L
NEVFAR, FEMINCE 21E, EBRICIE return XEFLROWEE DR OELRWETIMEZRLTVE
Fo ZDfEI None EFHINE T (ZAUIHAAADHARITTT ), None ZII2HZHZS 328, A & TV
KFBEELNZIHIL E T, ARECHA L0 RS, LTFO XS print() 2S5 A2 2N TEET:

>>> £ib(0)
>>> print (£ib(0))

None

74 R Fy FRINOBIr 572 V) A e 5RO DIC, H2IRT &5 2B E DIRXEHTT:

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonaccti series up to n."""
result = []
a, b =0, 1
while a < n:
result.append(a) # see below
a, b =b, atb

return result

>>> £100 = fib2(100) # call 4t
>>> £100 # write the result
[o, ¢, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Z DfE Python O L WHEEEZ /R L TWET:

o return X TWX. BEDS—2fEEZIEL £7, return OF|E L 72 2 N7 Wi5H. None 23R D %3,
BT L7 Z12% None 2SR D £3,

o result.append(a) ¥WH LT, result #7727 bD XYV YR BPHEFHINET, XV v Frid,
A7V 7 M TET 2 B OZ2THD, obj.methodname ¥ RINFE T, Z Z T, obj 5
DATY =27 (ROBEDHH ET) THY., methodname ZZDA TV =7 FORITERSI NIz A
Yy FHTT, ALRBBPZEAZHAHBEDOX Y v FZERLTWVWET, BRIMUPFECHFTIOXY v
EROZLHARETHD, EHE5DHDHDTH I VOBHRIBEEFNELA, (F7F72%%fio
THADOHRXAY vy REHATERT I D TEET, Z: V5 R) flicH % append() XV v ¥
. VAMA 727 ML TERINTVWEHDT, VAMOREBIZHFLWERZBMLES, Z
DHITIE result = result + [a]l EFEMTIA, FREIED ETEIRX—TT,
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4.9 BMERICOVLWVTHSDL

AIZAOR B S MR BT 5 2 L b TEET, BIMOERATRE 3 2OHRAH D, 2hoEHAE
DOEZZENTEET,

4.9.1 ¥7#)L D3| %K{E

H oL HERZDIFZ. DU EDFIBICHLTTF 7+ bOEEIEET ZHATY, ZOERZ2HES . THE
ERTWBE X D DI AR OF BT 2 B2 ERR L £5

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

reply = input(prompt)

if reply in {'y', 'ye', 'yes'}:
return True
if reply in {'n', 'no', 'nop', 'nope'}:

return False
retries = retries - 1
if retries < 0:

raise ValueError('invalid user response')

print (reminder)

ORI N O D FIETHECHE £ T
o WAHEDGIBDAE Z %: ask_ok('Do you really want to quit?')
o —ODF T arviE|EE X% ask_ok('0K to overwrite the file?', 2)

o 2TD5I%E 55X %: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
1
)

COPITIE in F—T—FRBAZNRTVWET, ZOF—V—FES—F VY ARRFEDEZEATVWEINE S
DFARZDIELNET,

77 AV MEZ, BIBDERS NIRRT, Bz EELTWS flloXa—7 (scope) TaHifizh DT

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

i=6
£O

X5 ZHAOLET,

BELREYE: F74LMEZ 1 ERTLIPIHMEINERA, 77 4L MEDY X FRFEED X 5 R LEHAEER
FTY 22 FOBICIZEORENTET, FIZIZUTOREBIL. %ok AT LoHBucEIATW S
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Sl BELE T

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

return L

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

Zoa— Rk, UTFEHAOLET

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

B OB OH L TT 7+ L MAZHE LK BT b ICUTO LS KBz EL e TEET:

~

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

return L

4.9.2 ¥—7—RK5|#

BI% % kwarg=value L WHERD F—T— 5| 2o THIHT D TEET, HIZIX UTOBK:

N

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, "!")

. BHBIEL (voltage) &4 72 a VEI¥ (state. action. type) ZRIIMMIF T, ZOREEUL TV
TP DOTIETHOHE £ T

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

parrot (action='V00000M', voltage=1000000)

1 keyword argument
2 keyword arguments
2 keyword arguments

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

HOH R R OB R

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

. RO LI #EYcd:
4.9, BABERICOVLWTHSDL 33




Python Tutorial, J1J—2X 3.13.1

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

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

BB LIZBWT, =V — F5IEEMES I BOBRTRIFIRD FHA. BEdF—V— F5lHZ
2T, BTRI TIN5 WTRPITIG L TWRIFUIR ST (FIZIE. actor 132 D parrot B
BoO5IHe LTHYTEH D EVA), IBFEFEETEDD ERA, ZHUIA TS a U TROVFIETHREBT
3 (213, parrot(voltage=1000) HEHYITT ), W5 EZEMENIZITIBNEE A, ZDHFIR
W2 & DRI 2B

>>> def function(a):

pass

>>> function(0, a=0)
Traceback (most recent call last):

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

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

K5I DFA%IC #*¥name DIERD S DDH 2. ZNETORGIBITHIE LD DEFRS TRTOF -7 —F
FIEDIA o J-FEE (typesmapping ZZM) Z3ZIFTHUD £3, **name I *name DJERZ & 5. R5[FD VU R
N RSB OA T 27 FRFWMAEH (RO MITHANET) LHlASGHESNET, (+name
& **name X DENCRIFIUIRD FHA), HIZIE. HIBEMOERTZLITOLSIT 5L

def cheeseshop(kind, *arguments, **keywords):
print("-- Do you have any", kind, "?")
print("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print(arg)
print("-" * 40)
for kw in keywords:

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

FEH LI TD L5127 D

cheeseshop("Limburger", "It's very runny, sir.",

"It's really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",

sketch="Cheese Shop Sketch")

BHEALAMTO LS T IEhEd:
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-- 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, WHROX -V — FEEG 2551, ZThopHNSh3IEFE. BEILOH L T5 2 S hRIEF &
Fticzh €9,
4.9.3 FHRBINTX—4

F7 AN FTE BB EE -1 F — v — FICX BIH/RT Python BIUCEX N E ¥, AlFtEe 7+ —~
YADEHIZ, FOFIBHME, MBEELZEF—T—F, F—V—FOXNTEINI 2L ZHBEEIHET 2
DWHEBERZ T ZRUI IV E 512, BIBOEXNTZ2HIRT 2 Z L IC3E®REH D £3,

BIBUERIIRD XS 7

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

| Positional or keyword |
| - Keyword only

-- Positional only

CIT. /e xF AT arTd, FHIALES, ZALDRER. FIEDPBEEICEINS HIE T2bb,
MEHH, MEERZREF—TY—F, F—9U—FEHEH, tVo5oEE2RLET, F—V—F5l5i. &
i =515 dIRENE 5,

fIBFIFF—T7—F5I¥
BIRCERIC / b *» BRVEER, SIBUIME L 23— 7 — FCEBICE I X T,

IEEA5I

INEBS5PLHLIATAZ . HEDTIHE MMEER tHZMIoNET, MEER O5A. 5IHDIH
FREETHD, F—U—FTHeHEEIEA, MEHEHAIEZ / (RFvyva) ORICKESNE T, /
. MEHEHTIEERD 0518 SREANC T BES 2 DI SR §, BIRUERIC / 270WIGE, EE
H5l#EH D $EA,

/ OROSIEE, MEXEFF—T—F ., L F—T—-FEH TT,
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F—7—REASIE
e ¥ —v — FEBTREIBENDZ 2 2mT F—T—FERA L LT~ —2F512id 5180 X
FDERGID F—T7—FER JIBDERNC x ZEEL £,

EskS (oL
/ BIE* Lol —IlFEEEL- T, ROBEBERDOHIZ R T EE W

>>> def standard_arg(arg):

print (arg)

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

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

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

print(pos_only, standard, kwd_only)

ROBIRALD D 2 ERXDENDOPABUES standard_arg &, FOH LHKICHIRZRIITE 53, 51803167
BELREF -7V - FTEINLET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 FHORBED pos_only_arg &, / PEBERICH 2 DT, 5IBIIMEEH IR £73:

>>> pos_only_arg(1)
1

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

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

—arguments: 'arg'

The third function kwd_only_arg only allows keyword arguments as indicated by a * in the function

definition:

>>> kwd_only_arg(3)
Traceback (most recent call last):

(RDR— D Ihi<)
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(FiDR— 25 D %)
File "<stdin>", line 1, in <module>

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

>>> kwd_only_arg(arg=3)
3

Z L TREROBEE 3 205z — > DBBERDOTTHHAL TWET:

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

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

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

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

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

—arguments: 'pos_only'

Bi%12. BB name ¥ name * ¥ — ¥ L TED sxkuds ORNCTBIERNRE LN D ABMEREPE I TAE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

X —7— F{Z 'name' ZANTDH., FLHOFIHEFCICHZ>TLED 2. ZOEED True iR T X 5 20
UCHLDOFEEDD FRA. HIZIE. KOSk TLEVWET:

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

>>>

Lo LI EFEHZRS / 2 STHUIATREICL D £F, name IIAIEFHE LT, ZL T 'name' 3F—7—
FElBOF—7—FE L TEMINI205TT:
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>>> def foo(name, /, **kwds):

return 'name' in kwds

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

True

FUBAD L, MEGHEMTHIUL. ZOBHIE okuds OFTHAL TS, BRICASRLENS
<7,

Ei

fEFARIT., BERERTEOBBEDSIHEH S hRE2Db2 2 RVET:

def f(posl, pos2, /, pos_or_kwd, *, kwdl, kwd2): ]
A4 KE LTI

o b LEIRDANHTE 21—V —ICHI OB 2RBEN VLS, MEFEHIBEZMHALEL x5, ZHUE51ED
FHIB =P =T o TEKRD L, BBMEN 205 BOIEFLHETH D, T, (ES]
BEEBOX—U— F2HEHT 20ENDH 255 1HHN T,

o SIBOAHNCER®RD DD, ZRUC X DBEROERB I DWS IR D, $E. 2 —F -5 OIEHK
KOS ZEZ#TIEI DV EEZLZDRL, F—V—FEHIBEHEHLEL & 5,

o API OE, RO AMHLEE S NI BHEIC APTOLENTER RS L& Rdic, (i
HRSIBMEERLEL 2 5,
4.9.4 EE5|1HI X+

BRI, RBES Z 0P nERE e LT, BBPEREOERO5 TR 2 X 58ET 2 5ENH D
£5, INHDFBE XTIV (BTN —TrV R 2ZW) KBHESNE T, AIZEEO5IDRNC, L)
ZNLLEDGIED D > THRNEEA,

def write_multiple_items(file, separator, *args):

file.write(separator. join(args))

WEZO LS a1Z 5180, BBUCIEX NS ATISIBOERD 22 THVELS 72912, K51V 2 ORI
BONZE T, *args 51 HOKICH 2R 181E F—v— FEA 58T, MESFIHRTERL F—v— 5%
LTOAFZEZ L #EKRLET,

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

return sep.join(args)

>>> concat("earth", "mars", "venus"

1 1

earth/mars/venus

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

(RDR—=V ki)
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(RIDR=I D5 DR E)

'earth.mars.venus'

4.9.5 5| U bDT VNV YD

G T TIZV R MR X TN o TOT, ERIZRAES 12 ZR 5 2 BB LICE T 20ic 7 Ry &
T EZRENH BHEIE, HDRMZ D 3, HlZ1X, HAAABEE range O 1&518 start & stop &7l
WWHZ20ERHD 5, FHNC5IEESZ 2 Z e TERVWES, BRI LE « HE 2o THE X,
VARMRRIUDSEET Vo 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]

FILRDR72T, #x IRV =X 2o TRHETH X -V - N5z ET N 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 (x*d)
-- This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'j,

—~demised !

4.9.6 SLAT

F¥—7—F lambda Zffi5 &, AHTORVWNEZRBEMEZERTEE T, HlZIL lambda a, b: at+b i&, =D
DEIBOME R T TS, 7L2XROBEE. BIBA TV 27 FDPERIN TV IR LE ZTHMES
ZeHNTEET, 7aXRNE MY EHE—oRCHIRI A T0E T, BEHRMIINCE. 7 223 HEE
DEIBTERITHEINZHER E PR E 7D DI E FEA, ANFRBEICR - BEBIER L FK. 7208Kb 2
NEWMHFOR AT DOEBESRT 2N TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor (42)
>>> £(0)

42

>>> £(1)

43
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Lo, BEERETEZATILXREF>TVET, 35 120DFITIE,. Brok LI-BEESIEE L
THETDOIE>T VI T

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

>>> pairs

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

49.7 RxaX>TF—23 > XF5)
FF*aXxyi—a ryXFEINCOVWTIE, ZFORNRLERICHETIETEZ VWL 20T T,

BAIOITIZ. BIZNRYO RN ZE L EEICE L Db D TR TIRD F8 A, BEICEL DT, MRY
DL EZHRT 20EEH D FH A, LATPRHIMOAGETHHELNZ LS TT (BHiID 7 E FBEO
HENEZRLAR T 2HFATH 2 5H53HNTT). RIDITEIALFETHED., BV F FTEboTVRITN
b A,

FFaXrr—a YFHRIZE IR ITRETED 256, ATHIRZHTICL, FeDDITLKRD DR
AER T 2 RHEANCTBEL £3, DOATIE— 2 X R Z N LORE T, MEYO U LHEKREIfEHICD
WTRiIA L £95

Python D $—HFIZEEAITICH= % Python XTIV FIA054 > F > b 2HEWMSZVDT, FFaXxy
FRAFES B Y — A TIERBEWSE LU TA 7Y FEREFWMS 2ITUIRD EV A, ZOMIIILITF O
WHoTITVWE T, RADITD BICH D ZHTTHRVEHMDITHA. FFaX Y b 2KOAf V7Y bOEZRD F
T, (BRYIOITIREE, XFHNEHBT2 74— MDD E->TVWEDT, 4 V7Y bBXFH ) 7 7 AHIC
HNB WD TT, ) 204 7Y bk 7 Fffile” 222, XFHNOTXTOTE» SHEWMONE T, 4
YTV FOEPDBEVTEENTREARLRNDTEN, BLESIWITEDHS L., TRHOEH TN THH EFHL
BNET, A VTV FOZEADKEINHEL VALY I 2IE, X7 TR (BHIE 8 XFDAR—RAYL LT) B
LR NE T,

UTRICEBITO R F 2 X v T =2 a Y XFH D2 R L %3

>>> def my_function():

"""Do nmothing, but document it.

No, really, tt doesn't do anything.

mmnn

pass

>>> print(my_function._ _doc_ )

Do nothing, but document it.

No, really, it doesn't do anything.
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4.9.8 DT/ T—>3aYr

B 7 77— ay 32—V ERBERTHEHAINZBUCOVTORRIIA TV a v R A X T =X IHERTT (G
fllx PEP 3107 & PEP 484 2B LT Z3 W),

T/)TF—a> ik, D __annotations__ BMEICEHE Y L TUENIA., BROMOITTITHEL 1
boo WNTR=RT )T —=Yalid, RIRXA-—RZ{0brDanyrRTERIN., ZORDOFHAERR® 7 /
T—avehhhET, ROE7 /77— avid, X9 X=XV R LE def XDKOHERTav DT,
> OBRACAEEL L TERINE T, ROAITIE. BEFIBEESIE BROECT /) 7—> a3 Ut
ExhTtwnEd:

>>> 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'

410 A= -T2 T XE2 1)

Thrs KR K DEMER Python Oa—F2FWTWIDT, 2525 A—T4 YJXZALI) 12OV T
FBoTHRWVWETT, IZLALDEEIIEARBRAZANTEY (bo e fliRICEXIE 74— v FTE), X
RANMZ Ko THAZGEINEED T, AT o THAGVIA—FIZLEIIET DRI EAKRLEEZTHRN
BEZTHD, Rha—7 4 Y7 ZAXANERIT 5 2 e 3ERICHAZIFICRD £5,

Python i, 3 AXDTRI =27 FFoTWVWBRRARXANLGTAL R LT PEP 8 3db %3, ZHRIIIEFE
KHABGLSHIBELVWI—F 4 Y24 NEZHRL TVWE T, £TO Python BIREIIH 2N TENEH
PRETT, TZWHRIEELRSEFEH L TBEET:

o AYTYRMRIFEA 4 DRV, XTREDLV I L,

2 42 (R AAPTED) hEWA YT U e (HiAGV) KEWAS VTV FOB x5 EHREIC
DT, XTBEILZEZDT, HDFTIKBLOBRVTT,

o V—2O— FODMEMN 79 XFEBIZVEIIfTEIFDRTZ &,

IIOTBIELTPHNINWT A AT LA o TVE2—FbFHAZL KD, RERT4ATLATIEY —
AaA—RT7 74 LEWRBZ DB TESLIITHRDET,

o B0 IRARBBNOREDDI—F T vy Z7OXEIDIZZT2ES Z &,
o MIREAR DS, aX Y MHITITHIITEL Z 8,
o docstring Zffi5> Z &,

o HRETFOHIKE ar<oRITFZEAZ AN, FHIEO T CAMCRIZEEZ AW L a = £(1, 2)
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+ g3, 4).

o VIARHEBII—HMEDD S4BT B Z &, BE TIX UpperCamelCase % 7 7 AZITfw,
lowercase_with_underscores ZBIEHA YV v FHIMHFVWE T, HIZ self XYV v FDH 1 5]
BOBRT (79292 v FIeonwTid 252418 #RE) £ LTS 2 b,

o BT aA—FMAFTH-THH528 Do, MEDRIYa—F 4 Y73 EbRNI L, EA
ZHETH,. Python @7 7 40 b UTF-8 %7137 L —> ASCIIL 23 d EFSVWEE T,

o [FAERIC, FADDY L TOMDERELZFE T AN I - FEHALD X T AT 20N H 2D THN
E. JE ASCH XXFH MBI FIMES RETIID D £ Ao

21D

42 %45 zotoEBrO—Y—-IL



£
FIVE
T—HIEE

ZDETIE, TTIRFEAZEZLIZOWTIDFLLFHHAT A2 231, WO H LW ZBMLET,

5.1

DX RBIZOVWTHSDL

VR MF—=RANE, MIZD WL ODXY v FREHNET, VAMFT I FDITRTDXY v FELIRIC
RLET:

list.

list.

list.

list

list

list.

list.

append ()

Add an item to the end of the list. Similar to a[len(a):] = [x].

extend (iterable)

Extend the list by appending all the items from the iterable. Similar to a[len(a):] = iterable.

insert (i, z)
BELEMEBEIREREZHALET, B 158U, VRAMNDA VYT I AT, ZOA4 VT 7 RAERDOHE

FROBERNCHAPTONE T, > T, a.insert(0, x) XV A FNDEBHICHAZITVWET, £/
a.insert(len(a), x) i% a.append(x) &%liTF,

.remove ()

VAMRT 2 bELWVEZFRIORFIOBERZHIRL 3, 3247 2 BRZDPR UL ValueError 7%
HEhEz3,

.pop([i])

BEINLMNEOELZLZ VA MPOMDRE, ZNERLET, 4 VT v ZAPEEINTVRVWE
A, a.popO) FV A MREOEZRZIWMOBRVTRLE S, VAMDBETHZ, A Ty ZABY X b
DOHIFAMN DAL, IndexError #EH L 3,

clear()

Remove all items from the list. Similar to del al:].

index(x[,startL end]])

VDAMHFT 2 LELWVHEEZEORVIOBEZONBZY O OBEIRTFTRLE T, 4T 3EENR
FHUE ValueError A XN E 3,
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FEDSITH S start £ end 3R T A AGLEL LTHREN., VA MNOBEREHEZIEETEE T, K
ENBHFE. start 518D S DHEMMETIER L, VA MEEKDOLE»SDMBEICKRD 3,

count (z)

YA MTO ¢ OHBEEEEZRL £ 3,

list.

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

VR MDHBEZ, 4 7L —RHE (in place, JLO T — X ZHFEMAERTESMZ 50D i) TY— b
LEd, 51Y — M TED AR R A4 ZIfEZE T, sorted() DFHIZZRL T ZE W,

list.reverse()
V2 MDELRER, 4L —XHEETHIEILET,
list.copy()

Return a shallow copy of the list. Similar to a[:].

MRV RATFDORXY y FRIFZETH B2 R L 5

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana']

>>> fruits.

2

count ('apple')

>>> fruits.count('tangerine')

0

>>> fruits.index('banana')

3

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

>>> fruits.reverse()

>>> fruits

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

>>> fruits.

>>> fruits

['banana’',

>>> fruits.

append('grape')

'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange', 'grape']

sort ()

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

'pear’

insert, remove, sort RED YR M EETE XY v FOEDEIRREINTVRNZ 2 IZKB Wb b
LhERA, TNEDRXY v Kid None #IRLTWVWET, ' 24X Python OZHEA[RER 7 — X G2 TIC
DWTORGH EDFAIE Lo TV E T,

1L MO EECIILEARERA 7Y 27 F 2B LT, d->insert("a")->remove ("b")->sort(); DL SB RV v RF = 4 Y REFFL
TWAEEDHHET
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HI0LD2KIK LD, TRTOT—XTY = bR TEZ2DITERVEWVWS ZETY, HlRIE.
[None, 'hello', 10] ¥V —bENFH A, BELRSBEIIXFI| LIRS EHA L., None IFfDA ¥
ERBAZNRSTT, £, HEFEGEPERIN TRV B D 3, filZ1E, 3+4) < 5+7j XA
HTIEHH £ A,

511 VR+Z2XZYy 7 LTES

The list methods make it very easy to use a list as a stack, where the last element added is the first
element retrieved (”last-in, first-out”). To add an item to the top of the stack, use append (). To retrieve

an item from the top of the stack, use pop() without an explicit index. For example:

>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop()

>>> stack
[33 4’ 53 6]
>>> stack.pop()

>>> stack.pop()

>>> stack

(3, 4]

512 VX +ZFa—LTES

YA bMEFa2— (queue) LTS 2 HAJRET T, ZOHE. BRINCEMLUI-EREZEINCWMO B LET
("first-in, first-out”)o LA L. VR M TIREIBMCZOHWEZERT 2 Z 2 PHKER A, B (append)
PHHHEL (pop) #V A MDKRREBIZHLTITS D TEA, A (insert) PEDHL (pop) ZY X b
DIEFATH LTITO LB RoTLEVWET (OEREZ VDT OTHLITREDNH 05T ),

¥ 2 —DFEHITIE, collections.deque Zffi5 L RWTL x5, ZDZ 7RBRLAKEI S TVT, &k
iBAN (append) EHXDHL (pop) ZHmIN L THELTWET, FIZEUTOISICLET

>>> 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

(RDR—=V ki)
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(RIDR=I D5 DR E)
'John'
>>> queue # Remaining queue in order of arrival

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

5.1.3 U X bDORERE

VR R EERIE Y R b RAERT B R FEARE LTV T, BRFAMEEEIE. 55— ¥ 2% iterable
(A FL— AL TV 22 }) DZNZROBERITN LTH S HMERTo LBEEERIC LY 2 F 2o
0. BEKIERETEEEIN LR BWAY — v REFRT 5 LT,

FZIE, RDESRFEHDY A 2ED -0V LET:

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

squares . append (x**2)

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

AU — T BRT LERICBHET 5 x L0 S BAIOZEEES ($7-3 EBET3) L IcHEL TR
X, LFO XS LTEHOY R F R0k 3R bR AT 2 2 L 5 TEET

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

L UPTHRELTY:

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

CHR L DERTHART VT,

U2 bNERTE. ok o K. for Al ZLTOMILED for # if AICHENE T, VA FANEE
FLOEITHERIX, for & if OV T F A MR TREFEL ZER2OL2HL VWY A TS, HlRIE. X
DY R IMAEERELIEZ 20DV A MDOEERENS, EDDDRILERTICLET,

>>> [(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]

ZHEXRDa— R EMTT:

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

(RDR=V ki)
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(RIDR=I D5 DR E)

>>> combs

[, 3, 1, 9, (2, 3), 2, 1, (2, 9, @, 1, B, 4]

for ¥ if XAMGTDaA— FTHRUEFICKE>TWEZ2IZHFEHLTLEX W,

Kz InomyE (Bl Lot (x, y) OBHE) & X7V BET T,

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[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, 0, 1, 1, (2, 49, @3, 9, 4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x#*2 for x in range(6)]
File "<stdin>", line 1
[x, x**2 for x in range(6)]
SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

V2 FAEREORICIE, BHELNPEBCHLOA R M TE XS

>>> from math import pi
>>> [str(round(pi, i)) for i in range(l, 6)]
['3.1', '3.14', '3.142', '3.1416', '3.14159']
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5.1.4 XX L7V X FOREIRE
VA MHAERLEHOBRIORIIEEDORZDT, 22 MDYV A MNERILEHEL LD TEE T,

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

>>> matrix = [

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

ROV A PNERICIE. matrix DITEHEANZZFT:

>>> [[row[i] for row in matrix] for i in range(4)]
(ft1, 5, 91, [2, 6, 101, [3, 7, 11], [4, 8, 12]]

B TRZX 512, Nl X FAEELIE. Fil for DaryFF X FOPTIHBINE T, FDD, 2
DHNIXD a— R LT F:

>>> transposed = []
>>> for i in range(4):

transposed.append([row[i] for row in matrix])

>>> transposed
(f1, 5, 91, [2, 6, 101, (3, 7, 11], [4, 8, 12]]

Ihedd—EEHT 2, ROa— FeFEMiceh $3:

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append (row[i])

transposed.append (transposed_row)

>>> transposed
(f1, 5, 91, [2, 6, 101, (3, 7, 11], [4, 8, 12]]

EEIITEMELR RN OR X D bHAAABEREMES HFPRWTT, ZOHAE zip() BEEDXRWTEEZ L TL
NBTL kD

>>> list(zip(*matrix))

[, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]
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DT HZ T AR Y RZDEFHMTOVWTIX SV DTNy D ZBRRLTLIEEW,

5.2 del X

There is a way to remove an item from a list given its index instead of its value: the del statement. This
differs from the pop() method which returns a value. The del statement can also be used to remove
slices from a list or clear the entire list (which we did earlier by assignment of an empty list to the slice).

For example:

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del al0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

(]

del BEHEARDOHIBRICHEZ 3

>>> del a

COXD®BRTHET a 2RI 2L, (HOfEz a ITRATZET) 7124 D £7, del DHIDHRIZOWV
TIXFRBETID BIF T,

53 7NN —T >R

VA RRXFINCE, A VT IVARRIA R0 HAD X512, BEL OHBOWHAIHZ2 I 2 A TE
FL7, INBIE =T >R (sequence) 77— XRT (typesseq M) O _DDHITF, Python 1 F7ZHEH
DIBIRCH B FFERDT, MDY =7 Y AF=KBPBEMENL DD LNLERA, FHEDOY—F 203 d 5
—DOHYET: BT (tuple) BTE,

RIWFary< TRYGNTN OPDEPSD 3, HIZEUTOLSITEEET:

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

12345

>>> ¢

(12345, 54321, 'hello!')

>>> # Tuples may be nested:
>>u=1t, (1, 2, 3, 4, 5)
>>> u

((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))

(RDR=V1FiL)
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(RiDR=T 226 DfE X))

>>> # Tuples are tmmutable:
>>> 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 contatin mutable objects:
>>> v = ([1, 2, 31, [3, 2, 11)
>>> v

(1, 2, 31, [3, 2, 1)

CEOrBH, ATNVOERRIZECHEMBEOVTWT, FTILDOFRAMPELLERENDS L5112k -T
WET, AN EZELZRFATLHBMMTHERS THOVWTTE, (XRIABRERKXO—EE 7235
BX) FEMDIRERIGED DV ET, XTNVOERERATEILIETEERA, LAL, XY R b
DESBEFEAREREED D ZLIFTEET,

RTMEV AP ELTOETH, VW TWERZGH B2 HUTHHINE T, X7 UE FE T, HE
OHRDERN L7222 bdh, BREEIT7 Vv 7 (ZOHOBRPLICHTEZ ) BERPA VT v IR (B WV
¥ namedtuples DHEFFENE) T7 7 LA T2 eHZVTT, —FH. VA MNI TE T, HERIILWTWE
CHDOA TS 7 v THD, 20TV ATL—hMNIEoTT77ERALET,

MR 0 [ E 7213 1 HOEEL» 522 X FLVORBETT, ZhdDBEERITS 2D, HUSIZREIZ M T2
EINTVET, ZOXRTIVIEDIFENMR 7 THRTZE T, —DOBEREEFOX I E, HOBAICay~
RS (B—oEZAENTHLZ I TIEATSTT) S THETEE T, XLARARVIhE S, #R
T3 BIZIEUATDOESICLET:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

Xt = 12345, 54321, 'hello!' & RFTIDINY Y (tuple packing) DHIT T, fE 12345, 54321, 'hello!"
M—DDR TRy Z7ENET, HOHEAEBARETT:

>>>x, 5y, z=+¢%

ZOB|IEE, =TV ADTVINY Y (sequence unpacking) ¥ THMERINEDH DT, AHIZEETOY—7
VARSI Z DN TEET, =T YRADT YRy 7 TR, FEOEDHNEIN TV R EHD,. HLD
S VADREI AU TH B e PERINET, BEARORADEIZ I NVDRRy 7o —r R
D7 YRy 2 EMAEDELDDIAER VI LICERLTL LIV,
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5.4 £51

Python 12ld, && (set) W5 7DD F7—2MbHH %5, EHLF, BEEITERZ LV, JHFOT
LBNTVWRWERDEED TT, Set A7 =2 ME. Ml (union). #H (intersection). 7 (difference). Xf#p
72 (symmetric difference) & W o ZZBEERREE S Y R— P L TWE T,

HEEAL, E 703 set () BIEKIE set BT BdIMERIT S Z LB TEE T, 1 BEARIENT 501
i set ) BMALARIIUIRD LA ({F TEZL). BEREOHELFRLET, HERIRDLZ > 2>
THRT 57— 2METT,

LR TFEA ML —Ya vy BRLET:

>>> 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

{ta', 'r', 'b', 'c', 'd'}

>>> a - b # letters in a but not im b
{'r', 'd', 'b'}

>>a | b # letters in a or b or both
{'a', '¢', 'r', 'd', 'b', 'm', 'z', '1'}

>>> a & b # letters in both a and b

{'a', 'c'}

>>>a " b # letters in a or b but not both

{Irl’ Idl’ Ibl’ Iml’ Izl, Ill}

JZ RS LRI, set NEDHR— SR TVET:

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

>>> a

{|r|’ 'd'}
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5.5 F#EH! (dictionary)

Another useful data type built into Python is the dictionary (see typesmapping). Dictionaries are
sometimes found in other languages as ”associative memories” or "associative arrays”. Unlike sequences,
which are indexed by a range of numbers, dictionaries are indexed by keys, which can be any immutable
type; strings and numbers can always be keys. Tuples can be used as keys if they contain only strings,
numbers, or tuples; if a tuple contains any mutable object either directly or indirectly, it cannot be used
as a key. You can’t use lists as keys, since lists can be modified in place using index assignments, slice

assignments, or methods like append () and extend ().

R F— (key): 8 (value) DRTOEETHD, F—» (FHFOHT) —ETRIFUIRLR WV, £EZXD
EEXWTL &9, BAEI (brace) OR7: {} I3EOFEZENRL $3, v TSN key: value DX
7 B EFEIR 7 OENC AN D &, EHEDUHMEYL 722 key: value 2NBIIENE T; ZORBGEIIH HIRFICE:
FEPFEHINZDLFALHIETT,

HETOERBIMEE. HEEEMLIrOF—2MITHET LI, F—2HEELTHEEZIROHT LT
3, del T key: value DT ZHIFRT 2 HTEET, T TRHEDODNTVWSF—2 o THELET 2 .
LHiZ 0% —ZEE#S 5N TOREEENELNTLEVET, BHELRVF—2#-o THEEROHZS &
THLILI—IIRD ET,

FHEF 727 ML list(d) 2FETT 2., HETHELATVI2E2TOXF—0564%2% 1) A b EF -
ASNLEFTELES (Y — PSRV X P LWIEEIE. KD DIC sorted(d) Zfio T EE W), &
ZHE—DX —PHBCDH 0 I DEARBIIE, in F—V—F2FWET,

PUNIE, BEEZ - MR F 2R L 5

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

>>> tel['guido'] = 4127

>>> tel

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

4098

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

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

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

>>> sorted(tel)

['guido', 'irv', 'jack']
>>> 'guido' in tel

True

>>> 'jack' not in tel

False

dict() AYAFF7RE, F—LEDORTORXRINZELV R M oREEZERL 7
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>>> dict([('sape', 4139), ('guido', 4127), ('jack', 4098)]1)
{'sape': 4139, 'guido': 4127, 'jack': 4098}

EHIC, HENEERRZF - T, TEOFXF—LHORT7LLEHERENE T

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

F—PERLSCTHNDGE, ¥ —T— F5llefio TERT 2 /HPEMRIEEbH D £

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

56 L —TDTo=wvo

HEICH L TA—721T 5B, items O XYV v F2fli5 ., ¥— L Z2iUthts 4 EZ FRIRHCED HE %3

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

print(k, v)

gallahad the pure

robin the brave

V=T Y RIZHTBN—TEITIEE, enumerate() BEEM S v, HEDA V7T v 7 A BERERKHTIED
HIzehTEET,

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

0 tic

1 tac

2 toe

ZoFEREEALED Y — 7 2 AR EFRRHIIL— 7T 372912, B zip() 2o TEERE O LHALT
BIENTEET,

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

print('What is your {0}? It is {1}.'.format(q, a))

What is your name? It is lancelot.

(RDR=D 128 )

56. IL—TFDTo=vy 53



Python Tutorial, J1J—2X 3.13.1

(RIDR=I D5 DR E)
What is your quest? It is the holy grail.

What is your favorite color? It is blue.

STV RAEMHMIZEoTNL -T2, I —Fr Y ROHEBENESBICEE L. KW T
reversed() ZFEUH L 35,

>>> for i in reversed(range(1l, 10, 2)):

print (i)

= W o0 N ©

SR %YV — FENEIEFTNL— 7T 31213, sorted() BEZMFVWET, ZOBEBIITTOESY|#ZH
T, V— FEADOH - BEAERLET,

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

print (i)

apple
apple
banana
orange

orange

pear

= AT set() BfES ¥, BEEHEZDMREINET, ¥ —F Y RIC set() Bffio7= LT, sorted() %
o 2 VWHSHASDLEHIZ, JEENEH XA TWEY —F VAT, FA—BHEIZ1EDAL—TTT7 7T 3
EHANRTETY,

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

print (£)

apple
banana

orange

pear

CEYEL—THNTIVRAINEEBRLEZVWHERIIHBONZTL LI, KODIKHLWI A M EE-TLEDIZ
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IMEDBHETREBLR I, $EHDET

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

filtered_data.append(value)

>>> filtered_data

[66.2, 51.7, 55.3, 52.5, 47.8]

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

HEEAE T in 8L K not in 1. HZMEIDH 23V TF—DOHIEET 20 (ERIEFFEELRVDR) E5 0
PHERTEIA Ny FTAMTY, HET is XU is not &, Z2DA TV =7 MEBRICFEIC AT
Tz bTHIZDESILERANET, ETOHKEE IR UCERECZR > TED., L HIBEEETFLD
HARNESENAGL & 72 D £3,

PO ER S 2 e TEET, flRX  a<b==cld adb ID/NhEL Dbt cBFELLDLY
Sh%ETAMLET,

T —)LVHEF and R or THRHAEZHAADEZ Z B TEE T, £ LT, HBHEE (H2 WA S02D
7—NVR) OFROBEE not TeNET, IHHDEAEFIZELT, HEHEET XD BROERIENICR T
WE T, A and not B or C & (A and (not B)) or CHEfMiicis k512, 7—AHEFDOH T, not D
BERIEMAR DL, or PERDBEA R TVET, BAA. AFEMEZHERIXEAOHEAEDOEERITE
7,

7 —)VHE T and & or &, WbHW 3 5 (short-circuit) HETTT, I oDOHETFOFIEIIEL» AN
ENEC RIS A, AERDHEE U 72 CRlli 2 1hed 57, BlZIE. A & CIZETB 2D L %, A and B and
Cidl ¢ ZaHliL ¥ A, —fRIC, EREEFORDHEZ 7 —VETEZ L TRNZEE LTHWS &, |
EERBRICTHE XS 751802 D 5,

e thd 77— A KOFERZZRBITRAT 22 HTE LT, HIZIE

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

'Trondheim'

Python T, C 2 ix®Ab, Ko TORANE A4 VFEHET = ZHEHA L CHRINITOIDENH S Z ¥
WHEBEL T EIY, ALY, == RENIATVWELIAZ=%2ANLTLE VS, CFarsa
THRAETZ W% S 2DMERERTE T,

5.7. ZHIToWTHSAL 55
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5.8 =T VR EDMDEDLEE

LT, >—Fr>2F 7Y =27 b, ALy —rrRBIoiod 7Y =2 bR TE 3, i FE
B% (lexicographical) IEFEPHWOLNE T, £33, BHIOZOOERZHK L., ZOEIEFL L RIFIUIZD
R CHURRERARE D £3, FLIIUIRO ZODERZHI L, MY —r Y ROERMNRE 5 FTHilY
5, ML ES LT3 00BRPVINSRILY —7 Y RBITHIUE, FD>—F v A TORFELKE
BRINCITOE S, 2Dy =7 Y ADETOEBOHEFERAEL S BNR 2 —Fr Y RABFELVWEARE
NEF, RADY =7 Y A0S 5 —FHOEEENCH T 285> —r Y AR BIE, FNHTDY—7 ¥ AHNE
W= YR ABRENE T, XFINIH T 2 HERZIEFOFI2IE. il 4 D3 Z 2112 ASCIL HfFZ v
¥9, UM, RACBOA TV =7 bakiod—r Y AMTONEZ{To 7l 2R £

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 T2 PALZ <R > THKTZId, TNHDAT Y =7 PHBEYIRHERX Y v F 2724
LTV DTHIUIFFAIENE T, Pl B2 2BERFELOE T, ZOBEIC & » THEZTO X
T BRI 0 & 0.0 13T, —75, @WYIRHBIEFR 2 WEEE. 4 ¥ X —7 1) X—Ii3 TypeError i
NeREIEET,

1D
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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:

# Fibonacct numbers module

def fib(n): # write Fibonacct series up to n
a, b=20, 1
while a < n:
print(a, end=' ')
a, b =b, atb
print ()

def fib2(n): # return Fibonaccti series up to n
result = []
a, b =0, 1
while a < n:
result.append(a)
a, b =b, atb

return result
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I Python 4 Y27V RIZAD, EY2a— %2 ROa~<>Y KT import LEL & 5:

>>> import fibo

ZDMETIE. fibo TERSI MBI OAHTZ EREBED namespace (I Python DA 11— L 4REIZE
M EZRLUTEIWV)ICGEMT2 22 EHD ERA, BITEY 2 —L% fibo I 2 AAIZERMIEML £
3, BBICIZEY 2 - ZHoTT7 7B AL T

>>> fibo.fib(1000)

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

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

>>> fibo.__name_ _

'fibo'

Bz EA#S D6, n—ANVBHAENICRATE LT

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

6.1 EZa—JLICOVLWTHSICL

EY 2 —UZiE. BEERICMATETXEZANL I ENTEE T, TNOHDETIEY 2 — L2 T
270D DTT, TNHDEITIE. £ VR— FXDOHFT BV TV 2 —LEZBRRONP o728 BITFITE
TERET, L (T7AABRZ VTP LTHTINBBEDEFTENET, )

BADEY 22—, BODT 74 X— PRAHTZEZH > TWT, EY2— A TERSNL TV EHI
DT =T NEZA— I IURAHZERE LTEWE T, Lo T, BV 21O 2—FDrm—
NVERE BARWNBEENREZ ZOEEZETIC. 70— NV BREREEY 2 — L THI N TEET,
—7i. BOPMTo TV AIEZ EbALHBEL TV, Y 2 -V NOBBESRT %0 L R URELE
modname.itemname T, EV 2 —1D7a—"\LERENLZZ 2B TEE T,

ED 2= MIIDEY 2 =% A4 VKR—=FTEFE T, import XIFEI 2=V (XIHWKFAEARAZ VT MTY)
DEHICEZFTH, ZHIBEETHo TRATIED D FHA, 1 Y KR—bEINZET 2 —NHIE, TV 2—
LD by TLL (B 7 208 ZEWTHIZE, TY 2— 1D v — L RGHTZEEICELPNE T,

bl

import X2, HBHEY 2 — LV ADHAHI%Z. import ZEITLTWVWBEY 2 — )L OAHTZEMPNCESEE D A
LEWVWHIERRH D 5, HIZIR:

>>> from fibo import fib, fib2
>>> £ib(500)
011235813 21 34 55 89 144 233 377

*OEERE, BIBERD T INB O T, V2L LNLOBBEREET TS, BAEEY 2a—1DZm -0
_ rAEiZERcEiX A E T
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Z DEMEIZ, import DR KRB EY 2 — Nk —HVRAGEZERBANCED ANLE 2 2iddh F8A (Ko
T EDOHITIE. fibo IFERINERA),

EVa— L TERBINTVWAILETZLT import $32WHSERIBLHH 35

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

COEEHTRET7VE—R2a7 (_) THEZDDERVWTINTOLATEA Y KR—FLET, AL DB T,
Python 70275 — 3 0HEZAEZHVERT A, RHEDAHIHA VX =TV X ZHHAAEN, ERFAD
YEiz EEELCLES AL D 205 TF,

—RANTE, BV 2 — ARy —I 05 * & import T2 LWVWIHIRD HIKIIERTEZHEA, LW DI,
COEEERITS  LIRLIEAHEICZ LWVWa—RiZR 252 56TY, LL, Mty aryTx—%4 FOR
O T DI DMLV TL & 9,

EY 2 —LFHDKIZ as DO TOIGEEIE, as DRADHHTEREHE, 4 VR—FENTEY 2 — LB REL
%9,

>>> import fibo as fib
>>> fib.£ib(500)
011235813 21 34 55 89 144 233 377

TAUIFEEMICIE import fibo YR UAETEY 2 —L% A Y R—FLTWVWT, HE—DEVZA KR—FL
72EY 2 —H £ib EWOSHATTIDKRZ S L5118k >TWVWBH I LT,

ZDA VE—FHEZ from BTV TWTHH R, RUMRIBONET:

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

0 IR

EITMBELOEHT, SEV2—-NME3A Y X=FVEZD 1y a>rIZriZ 1 B import X4LE
T oT. EVa—AZBIELEGAEIIE. A Y& —TV X 2HEHIERTNERDEEA - DL
. ZOHTFELLTT AN LIEWEY 22— 1 DX 5 5HEICIE. flZ1E import importlib;
importlib.reload(modulename) @ X 51T importlib.reload() Z{fo T &\,

6.1.1 E2a2— I %Z2XRIVTFELTEITITS

Python €Y 2 —1%

python fibo.py <arguments>

6.1. EZa—J)LICOVWTHSFCL 59
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YEITTBE, __name__ I __main__ DPREINTWVBEERWT import L7z EERUEIITED 2 —
NADI— EPFEITINET, DFDEY 2—LDORREIZ:

if name == "_main_ ":
import sys

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

ZOa—FEBMTZIET, D77 ALY import TEZEY 2a— L TH2LRAKFICAZU T LTH
X2 LD ET, BRELSLEI 22— "main” 7 7 ALk LCGEEXNZL &5, avr P4 >
RS 22— FHAE[TEINEZNHTT:

$ python fibo.py 50
01123581321 34

EY 22— import SNAHEIR. ZDa— FIFTINFEA:

>>> import fibo

>>>

COHBIFEY 2 = VBB LA VR =T =R ERHELED, TRAIDLEDIC (RZV T EE
Ja— e LTEREILTAMAL—MEETLT) b,
6.1.2 EXa—I)LEENR

spam LW HHDESY 2 — %24 VKR-—1FFT2LE AV EX—TVRIFTZOHATDHAIAAEY 22—
NERLET, EY 2—1HAD—EIX sys.builtin_module_names IZH D 3, HOd SR - 2HEE,
spam.py L WIHKHID T 7 A V% sys.path IZHBZT 4 L7 P VDV R IHHELETF, sys.path 1T
DL SN £y

e AMENFAZ VT DBHET 4L I M) (BEZWVET 7 ANADIEESNRP T2 ZTHIL Y M T4
L7 RV

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

o AVAM—IHEKIF LT 74 b (Bl LT site-packages 74 L7 MU —DIEFH, site
EV 2 Mo T EN D),

FEAE sys-path-init 2B L TLZ&E W,

0 iR

SURYV IV EYR—PITBET7ANTRATAETIE, ANENEZZAZ2) T DHB7 4127 MY
By RV IV IR oRICHEINE T, BV VRV 2V IR2ELT 4L 7 b
VIFEY 2 —URBRAZITEN ShEEA.

WAt X %%, Python 7B 25 AlX sys.path #BIET 2N TEET, RZVT 77 AV EED
yal ) DIMRER S 2 DYEGH, KEHES 4 T 5 1) )2 HiLZ3E RDT._ 94 75VDF
60 B6EES2-N
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ZIVCHBZT7ANLEDD, ZOTFT4 L7 FPVICHBREICARDRAZ Y T BERLTA Y R—rENE
T, ZHE, EES A TS REBERLTEEMEZTVWADTRVEDIZEEVDD T3, LhFELWERIZ
EEEY1—)L 2SBLTLIEEW,

6.1.3 ” a2 /51JL” Shiz Python 771l

TV 2 —NDieAAAEERILT 5725, Python 12 Y %A VEADZEY 2 — L% __pycache__ T4 L
27 b VU @D module.version.pyc 7 7 AN LTHFryr v alfxd, TIT version Far A LEniz7 7
ANDT7 =<y FERTDHDT, —KANIE Python DN— 3 YHFESTF, #lziE. CPython DY Y —
Z 3.3 D, AV A NFEAD spam.py & __pycache__/spam.cpython-33.pyc £ LTy v a2 EN 5T
Lo, ZOMBADEEICED., Python ODRRIZEHDV ) —ANN=Ja>Dary A VEAEY 2—)L
PHETEET,

Python 1Y —ZADZEHAKZ 2> A NFEADDD LKL, 2> L LFEADDDBREI TR LD EHa
URANHBRBEIZR > TORVWLZHERLET, ZHUITERICHETUEINE T, Fiz. a Y [ LEAE
Ja—METT v N7 —LIEMRERTD, T—F T/ FxDERRLZIRATABMTH—DI4 75V G
5ZHTEET,

Pwmnﬁzo®@n;#v//1®%m/7%ﬁmiﬁﬁ Or2iF, avY R IA VP LEHEEY 2 —
ADPFHARENTIGET, BICHa Yy M LEN, HRERETI2I2EHD EHA, 220DIF. V—X - E
V2= LDRBRWGEET, ¥y vy aOMRETOERA, Y —RADRW (Y RAVEADSDDAD) Fifi
EYR—-PTIIE, aVRSANBAEI 2 —LEY =R - T4 L7 PVIZELSTEESLT, YV—R T 4L
TRV =R+ FEY 2= NABHoTIEWITERA,

I 28— MANF D Tips:

o AVNANBEABLEY 2 —LDY A X%/NEL T 57DIZ, Python a~< > FiZ -0 ¥£7213 -00 XA v F
S Ze DB TEET, -0 RAA v Fid assert A7 — b XY FEREL, -00 XA v F T assert A7 —
Yhr _ doc_ XFHNERELET, W 2hDTuTI7AIINLDREINS D DITKE
LCWRAREMED H 2720, B2 LTV 22HRELTWS L ZXRoTIhoDA Ty a v %
FHRETT, " HFlEL” INETY 2—IE opt- X7 ERDB, BEOIVRANVBEAEY 2 —L X
DY A ZXDNEL B ET, ROV Y — XA TREHEILOHENED ZAREERD D 75,

o .pyc 77 A% .pyo 7 7 AADLHANINIZE LTS, Tur I L3 .py 7 7 ANADHHANE
N 2LXDMLEHRICENET 2D TEDHY ERA, .pyc 7 7 AN TEEILEN S DX, FiAAA
W % R T,

e compileall Y a2 —ZH-oTF4 L7 FIHNDETDEY 2 — N LT pyc 774 VEIES Z
EPTEET,

o ZOMFICET AEEMNX. HIEDO TR —F v — b EED T, PEP 3147 IZiH#HlZhTVET,

6.2 IEEEZa—Il

Python \3HEE 2 -V I A4 77V EEMLTWT, BlD Python 74 75V 1V 77 L YR WS RFa X
YRTHHRLTVWET, BODDEY 2 —MIEFHEDOATICET 7 LALRVH DD, P, Y AT La—
N2 OS OHREZRH T 272012, 4 Y EZ =TV XL L P4 Y ERTVET, Z50VokET 2—
Nty MEERT Iy b7 3 — L RKEFELIHRA TS 2 > T3, BIZIE, winreg Y 2 —LiX Windows
6.2. IZEE 21—l 61
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VAT LATOARBEINTVET, 1 DFHIKETS2EI 2—12 LT, sys Y 22—, £TD Python
AVER=TVR =L I YENTVET, sys.psl & sys.ps2 EWVI AT v e ZR7m
YT MIRRTINFHNEERL TS

>>> import sys

>>> sys.psil

S>> !

>>> sys.ps2

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

c>

INBEDZODERIE, A VX TVRPMFEE—FIZHD L ERTERINTVET,

EH sys.path EXFHDPHREIVANT, A VXTVEABEI 22—V ERBETLLZDORERELET,
sys.path (JEREEZAHL PYTHONPATH %> 51577 7 4 )L b oS RIZ, PYTHONPATH 233 E X LTV R T AU AA
HBDT 7 AN MECRESINE T, FENRY X MMECTEE T2 N TE X

>>> import sys

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

6.3 dir() B

FIAABE dir(Q &, BB ET 2 — DB ARLHZERZL TV E2HFARSE12DIHORE T, dir() &
V— FENEXFHDOY) A ERLET:

>>> import fibo, sys
>>> dir(£ibo)
['__name__', 'fib', 'fib2']

>>> dir(sys)

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

' __interactivehook__', '__loader__', '__name__', '__package__', '__spec__',

' stderr__', '__stdin__', '__stdout__', '__unraisablehook_ _',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',

' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable',6 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',

'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
(RDOR=VIFil)
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(RIDR=I D5 DR E)

'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'"intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',

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

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

'warnoptions']

IR, dir() BHREERL TV AHIZHIEL 7

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

>>> fib = fibo.fib

>>> dir()

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

ZH, £V a—, B 2o, TXRTOFBEOLEIZV XA T3 EIERLTL XV,

dir() 1%, HAADBEESLEROLENZVRA P LERA. TNHDOHFINLRDZ Y A NPQLER S, EEE
Y2 —/l builtins TERINTVE T

>>> import builtins

>>> dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',

'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__',

(RDOR=V1Fil)
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(FiDR— 25 D %)

' __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', 'exit',

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

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

6.4 NX\vior—o

2y r—¥ (package) 1, Python €Y 2 —VAR1ZE/MZ ” Ry MIEEY 2 — A% 2o THE(LT 5
FERTI, FIZIE EY2—LZABIE A LWVI Ry T —VDY TEI2— LB ERLET, bxroL, E
Va—nLEHHTEE, HADES 2 —NDEENLND 7O —  SOUVEBGIZOWTOER LA THER XS
WR2DEFAU LI, Fy MIEEY2a—LHZFHAT 2L, NumPy ® Pillow D X5 ITEHEY 2 -1
MPOHRDZNRY =Y DEEDN, HODEY 2 —LZHIZOVTODI LR THHFL LIk £3,

BE 77 ANREE T — XS 2DDET 2 —1DaLrsay (" Ry r—o7) & LEVER
ELEL &S, BR77ANMCREBELDRRSLERADDH 2 (BFIIILET. HlRE .wvav, .aiff, .au R
THHENET) OT, EWABIBRLART7 7 ANBEREZHEALEIT 2EY 2 — V% fER LD XV TF >
ALTD T 2RENDZ20H LNLERA, £ BRET =X L TEITLVERA R EOHRE (I F> >
7, Ta—0BEM, 4274 FEBOEH, ATHRZATVAMBROERLZY) 3520 LhEEA, Z5
BB IO ULBMERFITT2EY 2L 2RTLARCHESZLRARSTL x5, UTFIC (BENZRZ 7 4
NS AT LATRBLR) Sy r—YOMERERLET:

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
(RDR—T12HE )
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(RiDR=T 226 DfE X))
surround.py

reverse.py

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

karaoke.py

Ry 7 —% import 35, Python i¥ sys.path LOT7 4 L 27 PUEBRKRLT, by TLNLDRy 7 —
ORI T4 LI PV ERLET,

T7ANVEELT 4L 7 MV ENy = LT Python Zfb®212iE, 774V __init__.py SRET
T (XD @ERERE namespace package ZHESHEZIRL ) THUTX D, string DX 5K X H2HHTD
TA4LZ VKD, BV 2 BRARRADBRD T TROPBHIELWVEY 2 — AP ERETRIBEATLES
DERICTDTT, DR T —ATIE __init__.py X207 » A LV THOWERAD, __init__.py
TRy =Y 0Ot a— FZ2EITLED, BABD __all _ ZHZHRELTOIILEVEE A

Ry —=IDa—HFE, HLDEI 2 - %y r =I5 import $5ZeHTEFT, FlRIX

import sound.effects.echo

OBV 7EY 2 — )L sound.effects.echo U —RLE3, ZOEI2—lE. URDESICREER
ZHITSR L RTER D T8 A,

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

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

from sound.effects import echo

INBYT7TETa—)becho ZR—FL, Ny Fr—IHLRLUTHHARBICLES, ROTIHS5MHRAET:

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

BRI —DDONY L= a vy LT, BREREESLAERZER import T2/5E0H D £73:

from sound.effects.echo import echofilter

Fh, INDBYTEI 2—IL echo B — FLE T, echofilter () BAEEEHEFAEEICLET

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

from package import item % 5B, item XSy 7 — package DY TED 2 —)b (E721FH T8y
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=) THPEVERAL, BB 7R, 2D K572, package TERSN TV BIHIOAETTH 0 ED
RV EIWHERLTL X, import UEFE T, item 238y 7 =N TERSIN TV I I D#NET,
ERINTORIFIZ item FED 2 —NVATHZRELT, EV2—L%Eu—FLLI LRAET, D
LEY 2 —AROH521F1UR. ImportError 2NEH TN E T,

XPIZ, import item.subitem.subsubitem @D K& 5 BRI E - 7255, RIZED subsubitem ZfR KE
BRI TRINEED TR A, BREOBERIZED 12—y Fr—JZTEEITH, —OHOERT
ERSNTVD Y 7 APHBRERITIITE A,

6.4.1 \Nv7r—h5 * %Z import 9%

ZH T, 22— from sound.effects import * X EFE WD, ¥HRZDTL & 52?7 HAERNZIE, ]
EHPDTETT 7 A VY AT ARSI, ZDNRy I =D EARY TED 2 —ABHEh e LT, 2
T% import $5, WO IHZELZ 2 TL k9, ZHNRKIEEVKRHE PP TLESZ DD ET L.
HZYTEY 2—)L% import T5IZ LT, FDEY 2 —LHBRINZ import SNz EDAFEAELTHRL
VWEWEADPEEZTLES 2D LOEE A

ME—DIRIRIZ. v T =Y DIEEI Ry =Y ORG| 2RI EE 2 LW B DTT, import XD
SN, Sy =YD __init__.py 2—FIZ __all__ EWHELHTDO VU X bBEFR SN TOIUL, from
package import * 23Rz ¥ FIZ import IRNEEI 2 —AZDV AP LTHES, 2W0WHIBDTT, Ry
T=IDFN=Ta PV —REINDZ L XV X MERIOIREBICETNT 2DIE Sy r—IDIEEDET
YRV ET, HOORy =I5 * & import $3 WS WENREZ SRRV SIE, Sy r—YDIEE
BZDFEWHETFR-—PLAEVZI2IZLTHPLEVERA, HIZIE, 7 74V sound/effects/__init__.py
WiE. XD X572 a—F2ANTD Xwhrd LA EEA:

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

CNHEKRT 2D, from sound.effects import * ¥ 522, ZHIDEN 72 3 DDV TEY 2 —LH
sound.effects Xy 7 —I 25 import N5, EWVWH LTI,

FERELT, 7Y 2a -3 u—h L RARTRENDZ ZEEXHDET, Hle LT, reverse B %
sound/effects/__init__.py W8T &. from sound.effects import * TI!& echo ¥ surround @ 2
B 7EY 2 =72 import ENFE T, reverse 7 EY 2 —LiX import ThEHA . ZHUIe—DLiC
ERINT: reverse B TR X N7zDT:

_,all__ = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # !l refers to the 'reverse' function now !/!!

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

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

HLD __all__ MEFRINTORITNUL, FITX from sound.effects import * i%. »¢v & —3 sound.
effects DETOY 7T EY 2 — LV ZBEDHAFZEHDOH A import LEBA . ZTOXIHIZ FEICX TR
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Wb — ¥ __init__.py ZEITLT) »Sv s — sound.effects A’ import TNz W5 Z e ZHEFEL.
ZDRY T =Y TERINTVEHHTZ LT import 327213 T3, import XN 2HF1ICIE. __init__.py
TERINLAHE (2. PRNICR— FINLY TEY 2—0L) BEENET, SvF—YDHFTEY 2 -l
T, DAETOD import X THRINICE - FEN1b DI EFAET, UTFDa—FEEZTLLE W

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

from sound.effects import x*

L oFEITI, echo ¥ surround £ 2 — AMBEEDLHIZEMIZ import ERET, INHDEY 2 —LIX
from. . .import XASFEIT X N/FHIC sound.effects W TERINTWVWE NS TT, (ZOBEMIE __all__
PERIN TV EZICHEEET, )

FEDEY 2 —/L T import * Zffio7z & 21T, FED X — Vo AT D A Z R (export) §5 K
KA SN TEVE T, ZATHREIDEFDI—FTRERVWI TR RVWEEZ LT,

from package import specific_submodule % {fio TH M S MBEITR NI LICHEL TSIV FEE
ZORFEIE. import BT EY 2 —AMMMO Ry 5= LR UCART 2ROV 7TEY 2 — A2 HORITUL
B WEERRNTHREE NS KT,

6.4.2 Ny Tr—IREHE

Ny =9 (AROFID sound v 7 =YD X)) 7y F—YOEE D ITHELIh TV A 55,
X import 2o THABRICH 28y =Y 2 ZHTE2FE T, I, £ 2 —)L sound. filters.vocoder
T sound.effects /v 7 —I D echo &Y 2 —ADNEIRYA, from sound.effects import echo 73
fFzx g9,

F 72, B/REVZAMEX import % from module import name DD import X THATEET, Z DR
BN import TlE, 88D Fy P THAEB X UOB Sy 7 —I%HEL £, surround £ 2 — L OFIT
F. Lo k5 iciihTtEgd:

from . import echo
from .. import formats

from ..filters import equalizer

FAXT import IZREDEY 2 —LHZER—ARXTEZIEREFRELTLEEWN, XA VEY 2 —LOHKHFNIFIC
"__main__" DT, Python 77V 5 —>a DAL YEV2a—Le LTHHINZ Z L 2ERLTWSE
Y 2 — /L TIEHMEXT import ZRHT A XRZ T,

6.4.3 EHFTs LI NURDINY =

Packages support one more special attribute, __path__. This is initialized to be a sequence of strings
containing the name of the directory holding the package’s __init__.py before the code in that file is
executed. This variable can be modified; doing so affects future searches for modules and subpackages

contained in the package.

CORKREIZIZ L AL BENTIZR BIRVDTIN, Ry r—INFHET 2 EY a — A HEHERT 272D 5 &
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EPTEEXT,

71D
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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 BHZER¥I<T+x—<Iv T3

INETI, EEHIT 2 20D X (expression statement) ¥ print () BB TEE L7z, (BB=
B77ANF T 27 FD urite() XYV v RS HIETT, BEENNEZERT 7 7 4/ VX sys.stdout TS
WMTEET, FHMZZA 7V U 77 LY RARBRLTIIEZ N, )

BIZZEARXY)D TEEZEARZZTFOH N ED D, 7+—<y F2HHILIZVERS 23 L HBZETL &
5, HihZE 74—y FT2HEFZVLOhH £T,

o 74— v FEAXFHIVTIIL BHES1CE, BESIANP=EHOMESIHANTORNIC £ HEWVWIEF %
I TXFHN MDD E T, ZOXFHOAMTIE, XF { & XF } OMIC Python ORMBEFF, 20D
K oZHRY 77 VENRSIRTE X T,

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

'Results of the 2016 Referendum'

o XFHID str.format() XY v R, 353D LFMB22DET, Z2TH { & } 2> TEHIR
AT 25O ZT T, Vw7 =<y FOfFEREHEETH, 71—~ v P I NHDFHE
B220ERHDET, ROa—FiZlE, BEE7+—~ v b T3HEOHR_2HH 3

>>> yes_votes = 42_572_654

>>> total_votes = 85_705_149

>>> percentage = yes_votes / total_votes

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

' 42572654 YES votes 49.67%'

yes_votes A3, AR—Z ¢, ABOHERIAFSTHDOLATVE ZLIZERELTLIEZ WV, Zofl
Tid. 100 Z#hJ) 7 percentage . X—t ¥ Ml BN ET/PMMUEUTN 2 TERTZ2ZL BT T
WE T, (FElE, formatspec ZSRLTL XV, )
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o BRI, XFHNDR T A ARG REZ V., 2ToX iz TAEL, Bvw@EbolL 47y
FEERT & £9, XFHIRNIE, XFHIDRIIRZ T L TIRES N 7 7 L08ITHTZ 2 DI 72
EZITI XY v FBWLO0H D T,

BoTHNTHZHBEIENTNY, TRy JHNTEREZ TR RRLZVE Tk, reprO HH#D»
str() BT Y ARMED XFINTEHRTEE T,

str() BIIIMED NMICHD 2 RIAZIRT DD S DT, repr() BEIIA ¥ 2 =TV XZHDH B (D50
[FE & 72 2 XD 72 VB34S SyntaxError 1225 X 57) RIRZIRT DD DTT, AEPFTELDIZ
HURREDORR 2R 20 A 7Y 27 MIZBWTIE, str() 1 repr() ERICEZEL 7, BiER. VR
PRBHELMD LTI T—EEERY. ZLDEDPEE S OB L THRICERZRELES, —FH. XF
T, 2 ODRERIR 2 EH > TVWET,

WL DDBITS:

>>> s = 'Hello, world.'
>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)
'0.14285714285714285"
10 * 3.25

>>> y = 200 * 200

>>> X

>>> s

'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print(s)

The value of x is 32.5, and y is 40000...

>>> # The repr() of a string adds string quotes and backslashes:
>>> hello = 'hello, world\n'

>>> hellos = repr(hello)

>>> print (hellos)

'hello, world\n'

>>> # The argument to repr() may be any Python object:

>>> repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

string ¥ 2 —/)L D Template 7 7 A d, XFHTOMEEZEHRT 2RO EEZREL TR T, $x DX S
BRIV —ARNR =%l ZOEREHFHFCHIELZEBESMAEIN, #2257 +r—<y PARETHD
2T,

711 74—y FESXFHITII

74— MEAXFY 77 (B LT fstring £ PSR FET) Tld. XFFIOTEIC £ 2 F 2FF. X%
{expression} & Z 2T, Python ORXDEE XFFHNDOHFIZAILAD T,

T ardD7r—<y MEETFERORAMNITIONET, ZO75—<y MEETFICX > THED 7 +—
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<y PAREHIETE LT, RofITld, FERT 2/MUELIT 3T T7 +—<y PLTWET:

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

i ORAICBHEOT S, ZDT7 4 -V FORNDXFIIREIETE XS, I OEAEIHEZ T 2 DIfE
AT,

>>> 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

OBHiFIZ. 74—~y FTARNCHEZERTIOWCMEZE T, "1a' i ascii() &, "Is' & str() %,
"Ir' E repr() ZHEHALET:

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

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

My hovercraft is full of 'eels'.

=fHEFeMlT s e X2EBHAL T, K. 4 a—nid, XeaHiliL 2xXFHRE, O TEREINET,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

= 5E T DFMIC OV TIE self-documenting expressions Z S L TL Z&E W, 7+ —< v MIOWTDOAEE
X formatspec DY 7 7 LV AH A REBHLTLEE W,

7.1.2 XF5 D format() XV v R

str.format() XYV v FOHEARWLRFENHERDO LS5 2B DTT:

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

ML 20D (ZhE T 4=y b 74 — A REIERET) &, str.format() XV v RIZHES T4
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TV McEBEINET, {FHENOFOFT str.format() XV vy FEEIN-F TP 27 FOliE%EFE
TOIMHRET,

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

eggs and spam

str.format() XYV v FIZF—7 — R5IBDBEINZIGE. ZOMHEIEEF— 7 — F5IBOELFNIC L > TSI
£7,

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

This spam is absolutely horrible.

EFG IR E ¥ —7 — Pl eHAGDETHES 2 dTEET:

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

S LLRVERLFIND D, EREHH L BVEEIE, ZRETIRORMEBTIIR  EHOLHTER
TEHLEVTLE S, AU, BEEESIBICIELT, MR (1" 2o THEDX —2BHT 5 LTl
BT

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

>>> print('Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '
'Dcab: {0[Dcab]:d}'.format(table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

TEE table & #* fLIEZ o THF—V— N LTHEITHELDD £7,

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

ETOA—NNBERDA - 5EE 2R THAALERK vars O LillAEDE S LRHTENTT,

>>> table = {k: str(v) for k, v in vars().items(}
>>> message = " ".join([f'{k/: ' + '{' + k +'};"' for k in table.keys()])
>>> print (message.format (**table))

__name__: __main__; __doc__: None; __package__: None; __loader__:

Ble LT, Foa—MTREZONLBHREZD 2R/ 3/RPEBA LA FNIZERL $T:
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>>> for x in range(1l, 11):

0 N O O W N =

9

16
25
36
49
64
81

10 100

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

1

8
27
64
125
216
343
512
729
1000

str.format () 12 & 3 XFHEAREDTLLMHIL. formatstrings ZSH L TL 2 & W,

7.1.3 XFHDFERTDT =< v b

RiZ 2R/ 3FEDEIPSRLIFEUCREFFET I+ —~<y PLAEBDTT:

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

O N O O W N =

©

16
25
36
49
64
81

10 100

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

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

1

8
27
64
125
216
343
512
729
1000

J

(BT LOBDAR—=Z—H571F print ) OEETEMEZNTVS Z L ITERLTLZE W, print () 1
I BECEEZEMLET, )

XFINA T 227 b D str.rjust() XYV v Pl FEESNLIED 7 4 —L FRIIXFINDRERTFETAS LS
WCEANCZZAHZEBMLUE ST, FEOXY v R LT, str.1just() & str.center() 2% H FF, ZHhdHD
XYy Ri3MARH N 2T DI TRIRL, REFLOWFHZIEL 3, ANWXFINRTELHE. X5
ZYIDFED L3 T, HEZOEFRLET, COHRDLDITH T LDV A TV b HRERETRICIL D H
S LNFERAD, BOBEIRODICEXTHINZ IDIEELTT, (BRYUDFEDEITVIZVWDRS, £T

7.1.
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DAT LI x.1just (@) [:n] DEXIKCRATARAKGLEMZZ D TEET, )

HH—DODAY v K, str.zfill() ¥, BEXFHOLEMZX oD LET, TOX Yy RIZIELADRE
PIELLFVET:

>>> '12'.zfil11(5)

'00012"

>>> '-3.14'.z£fil1(7)
'-003.14"

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

7.1.4 HLWXFINENRESE

% HEET (FR) IXFHNDT7 +—< v P THMZ X F, format % values (format FXFH]) &5 XF
FIME 2 5 NT=5E. format PO ¥ BEIEEIXIL O H 50X values DRH DBERICBHRZ SNET, 2D
BEISCFAIR . LTI TnE S, filzid:

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

The value of pi is approximately 3.142.

X D FH L WERIZ old-string-formatting 1I2®H b 3,

1.2 771N EHRHEETTS

open() & file object IR L ¥£3, K&, open(filename, mode, encoding=None) @ X 51T 2 DDA EH|
Be 120F%F—v— 5o THRUTHEINET,

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

BRUIDGIEIET7 7 A NBDA> X FHTT, ZD0DDFIHMBXFH|IT, 774V EEDIIMHES ERT
BMADOXFDBA>TOET, mode 3. 7 7 AADamAHLERLS 'v' | FZALEH (RA%OBGFED 7 »
ANHBHINIHEZINET) o 'w' L LET, 'a' W7 7 A VZERHICHEES, 774 MWEZIAEN
7RBEEHERNC T 7 A VOKIITBMENE T, 'r+' X7 7 AV EFRAESEMAIHE £3, mode 51801%
HEEAIRE T, BRI NHEKIE 'v' THERELET,

WE. 7 74 METF A ME—F (text mode) THN, FED TA—TFT4 VY Txra—FIhik7 >
AL TXFHNZHAEELE T, TYA—To 27 PMEESNRTNUE, 774V 3T Ty b7 4—
LAETT (open() ZSMLTL 12X W), UTF-8 3HHEDEE LOFEDLO, Bixixzrva—T4 27
ZIEE L2 WIHEDLIMNE encoding="utf-8" DIFEVBITTHTT, E—FIZ 'b' 2DF 57 741%
binary mode THEEF, "M FV—FE—RTDT—XI bytes 77V =7 N THABTZILET, 7741
ENALFYV—FE—FRTH TR IVOA—FT1>J BRETEZEEA,

TFRAME-FOHAWD T 77 v b 74— AFEAFDITRGS (Unix T \n . Windows Tl \r\n) %
D \n KEMT 20077 4V FOEETT, 7FAME-FOEZAALTIE, \n BT 28z 7
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v 74— LEEDITRELEBCRTONT 7 4L bOENETT, TOETITONE T 7 L LT —XDEHIZ
FERANZ7ANMIEFLBEE T2, JPEG 77 A LR EXE 77 A NVDE I BANALF Y F— R EMHET 3
BNMBEDET, ZOLIBRT 7 AVEHRHAEEZTIEEICWEEELT, XM FUE—FEM#S X5l TL
7ZEW,

T7ANF T 27 b EPD L FIZ with F—V—REFSDIXBWEIETT, ZOFSiE, MEPICH 4
FELTHRBIRRBRICZ 7 AV b2 ALHILS2ZE T, with 25 . MU It % try-finally 780 v
IEFoTELL XD T o eEHEICETF I

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

read_data = f.read()

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

True

H L with F—V—FEFHLRVWEGESIE. 77ALVEZHC. 2O7 7 ANLDEDIFHEINZS AT LD
V— AZEBIRRT 27912 £.close() ZEFH LT X0,

A

f.write() % with ¥— 7V — K% f.close() O T WKMIH LGS, 70l 7 LADBEFEIKT L
BETH, f.urite() OEFIHMBT 4 A7 I ETAEFNEVWEHRBDOET ,

T

==}
[=]

with X f.close() DFEFHLICE > THUGNEZRIC I 7 AN AT 27 b 2B5 235222 T
ML F T, ¢

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file.

721 274N ATSzI DAY YR
ZOHIDOLEDHNZ, £ L WS T 7 ANF T 27 PHBBECERINTVWBEHDEIREL 3,

7 7 ANVONEZHATITIE, f.read(size) ZIFIHLE T, TOX Yy FRHIED T —XZamAhL
T, XFH (7FAME—FDHE) 5 bytes £ 727 b (N4 FV—FE—FDEH) L LTRLET, size
3A Ty a YORUEE T T, size WEBINTLDBOTH o758, 7 7 A VONELETEeH A L TR
LES, L, 77 AT VOREYVD_MEOREZIDDHIG5HITEZESIRE20DND EXA, size B}
BTRVWERLIE, BKRT (77X R ME—FDFR) size XF. (N1 TV E— ROEFA) size N4 FZFEAH
LTERLET, 774 VOKEICT TITELTOWRGA, £f.read) 13ZEDOSCFY] (') ZIRLE T,
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>>> f.read()
'This is the entire file.\n'

>>> f.read()

f.readline() &7 7 A H 5 LTI ZHARD 9, SUTXF (\n) 13FiAH S N7 FHN ORGGTTE D
E5, BUTHAEBEINZDIZ. 7 7 A ADBITTED o TORWHEDREITOATT, ZHud. EVELD
WEWTHEWESIZT 572D TT; f.readline() DD FHNEIR Lz, 7 7 A VDOMIREL-Z 20
TN ET, —77. T \n'. TROBBUT 1 XFRETPOREXFITRIHINE T,

>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

T 7 ANDPOBEBATERAMBIZE, 77 ANAT I MR L TV 2ELSFEVBHDET, ZOHIE
FEXEY ZRRANSMHEZ, @R T, @@L — Nk D 9

>>> for line in f:

print(line, end='")

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

TZ7ANDITRTDITE Y RAMERTEHAIRD 7205, list(f) ¥ f.readlines() Z#S5 ¥ TE
9,

f.write(string) (&, string DNEZ 7 7 A VICEZIAA, HEAFNAEXFHEZEL T,

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

FTVx s OO, BEAGHICE L RIS D FHA — XF (FFZ FE—F) & bytes 7
Yr bk (NAFY—E—F) OUFASTT:

>>> value = ('the answer', 42)
>>> s = str(value) # convert the tuple to string
>>> f.write(s)

18

£.tellQ & 77 ANA T2 FDT7 7 ANHIZBIT ZBEDNEZ RTEEZELET, 774 1HD
BIEDHEIE. NAFVE-FTR7 7 A VDEELHD AL T, 7F X ME— FTEAHBRRMETES
nxd,
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T7ANZT T2 POMNEREET 5121E. f.seek(offset, whence) ZfiVET, 7 7 4 NMEIFE
HER (reference point) 124 7+t v ME offset Z /R L THtAEINE T, ZHAIE whence 5IETEIE T,
whence DED 0 2 HIEX7 7 A VD FHEP SO, 1 ROEBHED 7 7 A MUEZMEN, 2256137 741D
e SR LTHWE T, whence 3BT 22 TE, 774V bOHEIZ 0. ThHODBESHEEAL LT
7 7 ANVOFEEHNET,

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

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

16

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

>>> f.read(1)

b'5!

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

>>> f.read(1)

b'd'

TX¥A N7 740 (mode SLFFNC b BT o 75E) T 7 7 A VOEED & OB I T 2
=R EINTVET (fIshe LT, seek(0, 2) TZ 7 A LVDOKEADS —ZIIARETT ), Fizn
Me—DHEMIR offset fHIX £.tell() D HIRINMEL, 0 DTN TS, ZNLHND offset [HIFRERD
RaforglERLET,

T7ANZT T2y MiZid, fizd isatty() X truncate() W\ olz, HEDMHFDIBRNAY v R23H D
XY, 77ANA TV 27 MIZOWTDREEBRAA FIE. 7477V V77 LY AE2BML TS,

7.2.2 json IC&LBBELEINI-T—RDRE

XFHNIHHIZ 7 7 A NICHAZTETEE T, BHEHOGEWIID LENPHETT, 2 W0WHDd, read() X
Yy FIESFHI LR E 072, int () O & 5 RIS Z DX FHNZTE L T, & ZIEFH] 123" O Xk
DI FHNE . U 123 ICE L2 TEARLBRVWLLTT, bo Mk — &8, Iz ZANTICkR-T2
VA2 NPEHEOERS., FEEXTON—ZR2I ) 754 Wtz 5,

2—BhgEa— F2ENLD TNy Z LD LTEMZT 22 7 7 A VITRIEFET 222D DIZ, Python
TR T — X R¥JEHRTH % JSON (JavaScript Object Notation) 25 Z & B TEFF, T DOFEHE
EY a2—/ json &, Python &7 —& BEEZED, XFHIRIUCERL £, oL SUT7S5404X
(serializing) LWHINE T, XFINEH» ST — X 2HMERT 21 TUTF4M4X (deserializing) &
MHINET, V774 XENTHLT IV T IAXENZETOMIC. 727 FOXFHNERBIIT 7 4
NRTF—=XDETREFELZD, 3y b= 2B U TN~ V2K D TR TEET,

0 IR

JSON BRBBAWNZT TV r—2a vy TTF =22 e h I 2L fibhxd, ZlDTnr5
~ =R JSON IZRE LW, JSON 137 — X DA Z 3 5355 D RWERK T,

7.2, 771N EHRAHEZTTS 77



https://json.org
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A7T 27 b xDHH, £D JSON BROFHNREZ R 51213, Bz 1fToa— F2EIZITTY:

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

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

dumps () IZBIZ2BE%IC, dump ) 2B D, THSIHMICA TS =7 b & teat file TSV T IAXLET, £
DEXABRICHDPNT: teat file 77T, RDIIWCEL P TEET:

json.dump(x, f)

WIZT VT 74 XF5I120E. £ DBHRAAARICED» N binary file 5> text file 778552, RD XS24
DET:

‘x = json.load(f)

O IR

JSON 7 7 A Vi3s3 UTF-8§ T a—FL %3, JSON 7 7 4 V% teut file & L CanAihA, HEA
ATHIL & Z12iX, encoding="utf-8" ZIEEL T,

ZDEIRBMAI )74 X BT EFEE. VA MPHEERS 2 EXTEZIN, EEDI TR -4 VA
XY A% JSON T VT 54 XFT2IED 5D LEN LR TIRD FEA, json EV2a—LDY 7 7LV
2 ZAUTDWT DR D D 5,

& BE
pickle - pickle EY 2 —JL

JSON 2IIMIRINC, pickle ZEE DKM Python 7Y =27 b2 )7 74 XA[RE/ 70 b 2T
3, L2 L. Python D70 b a LT, MOFETHARINLT TV r—ay@ET 5012
HRAEEA, EHIT, T7 4NV P TREETRL, BETERVREILILELNTEL, XX LDDHD
WEBHIZX > TEREINT pickle T—X %2 T2V 774 XF58, KEEZIDVEEDa— RPFETEH
TLEVE T,
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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 BXI>—

WX T 7 —I1IMET = 5 — (parsing error) £ LTHHISNTE D, Python 2L TV BHITHED X<
EET 5EEO—D2TL & 9:

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

SyntaxError: invalid syntax

The parser repeats the offending line and displays little arrows pointing at the token in the line where
the error was detected. The error may be caused by the absence of a token before the indicated token.
In the example, the error is detected at the function print (), since a colon (':') is missing before it.

File name and line number are printed so you know where to look in case the input came from a script.

8.2 IS

Toe AR XINCIEL S TH, ETLED e LA ZWZ I —0RBET20d LOERA, EITHITHR
HEhiz o =13 BIS (exception) IR, HWICHGHILIIRD ¥ A, Zhb b, Python 7m 75 AT
BN ED IS/ D EFATOVEET, FALDHMIT v TS A TS, DINITRENS &5
TRy =TI £F:

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

10 * (1/0)

ZeroDivisionError: division by zero
(RDR=V1Hi <)
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(RiDR=T 226 DfE X))
>>> 4 + spam*3
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
4 + spam*3
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
'2' + 2

TypeError: can only concatenate str (not "int") to str

IRy b=V DHEMITIIMPEZ 57202 R L TWETS, FlIFHIHEL 28 (type) TRZ D, Z0HHMT
T—=RAvt—yD—r LTHNIEhET, LOFITORE ZeroDivisionError, NameError, TypeError
TY, SR LTI SN 330750, FAE L BN DM AABLLTT, ZHUIETOMABIABFIIZOWN
THRDIULBETH, 2—FEROFINTIE (RDIALDEI T I2DFIHEERREETIN) LT LHHDILE
FHA, BEFNDHINIHEAAALDFBANF TS (TRETIEDD EEA),

RO DITIIBIN DT T, 2 DFISN DR L M3 & 7220 RIF L £5

LT —RXyl—YOKHEERITTIE, FISHRELLEITILTHFRA L (context) . AXY 7D L—ANy
7 (stack traceback) DFERTRLTVET, —fICiEX, ZOFHIKIEY —RAa—-FFEVA ML L =X
Ny IPFTRENET, LHr L. FEEAN»LHANONza— NERRENERA,

bltin-exceptions 121&. HAAAHIIE ZDEHEDIV X P INTVWET,

8.3 FIS 2B T B

Bl ERER L CAUEST 2 X587 77 2 2B e TEET, LRz RTL XV, Zofltik. &
NESLFHNBATIEND EFTL—FICANZIRLETH, 2—FH 717 F AT (Control-C A, FldF AR
L—=TF 4 Y ITYRTEDBFR=F L TR 0DF—%2HoT) HIDAAZPITI TR I 22 ES
CEDNTEZ LI LTVET, YN L 72EIDIAAIZ, KeyboardInterrupt flSfoiiEtiE s Z &
THEHIZNZ 2 WVWS Z2ICHERELTLEI W,

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

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

try SRR DX S ICEIEL £,

80 E8E IZ—rHN



Python Tutorial, J1)—X 3.13.1

o FT. try 8 (try clause) (F—7 —F try & except DD X) BEITINET,
o MHFISNDFEAELLRITFIUL, except B ZAF v T LT try XOFETEHRAE T,

o try BINOETHICHINREET 2. ZOHOE IMEINE T, Kz, HISED except F—
7 — FORIHEEZI N TV R HIHC—ET 255, except BiNFITE Nk, try/except 7B v 7D
BANETHHENE T,

o LY except B TIEINLHSE =B LR WHINDFEAET 2 L. 2D try XOIMINZE S 1
F3, HHTHT 2> BT (handler, MHEER) A3 212 d 2T UL, WIBINBWEIAN (unhandled
exception) D, TI7—Xv—I ML TETEZELLET,

—DD try XIIIEBD except B BMTF o4, A2 DFSMIHT 2NV FIRETEET, ZLdb—
DDNY RITUDFETEINER A NV R ZEIMNIET S try 8 NTHEAELLFISZDZUE L, U try &
NORIDFIAANY BT TRE FISMILIEL T8 A. except B TIIIEIMTH 72X TN W TERBOD
BiSeiETE ST, HIZIERDESICLET:

. except (RuntimeError, TypeError, NameError):

pass

except fi ND 2 7 RE, D7 FARIMET FADA VARV ATH 200 e~y FLET (ZOHIEHD
FRA - IREZ T ADEDIPNT: except B 1. TORIET FADA VARV RZWE~v v F LERA), BlZ
2. ROa—FIE B, C, D OIS hET:

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

for cls in [B, C, D]:

try:

raise cls()
except D:

print ("D")
except C:

print("C")
except B:

print("B")

except B WM A TW/5E (except B BRI 258E). B, B, B t &N 333720722 LI
BLTLEEV — BHNC—H LTz except 81 BEREIXNZDTT,
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BIIN T T, 5IBOFEE X5, FINORITKTFL 7,

except BB L DRICERZIEETE £, ZDOEBIIBIIA > 2 & > ZITHT T &0, —RINTIZTH
ZRFET 2 args BUEZFD £ 9. AEED D, HAAABISEIIE __str__ () DPERSINATE D, PR
MNZ .args #BWET D TRTOFHERRTEET,

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

. except Exception as inst:

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

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

X = spam

y = eggs

BIstD __str__ (O HHE WHEhzwpINDo X vy —IRKE (Fl’) & LTERRENE T,

BaseException (T NTOHSMCHET 2 HIES FATT, 2OV T2 5 AD—DTH 3 Exception Id,
BANTRWHIN I RTOIRIE S 7 ATF, Exception DY 77 7 ATk WHIME, — &I 7 Z A
BT TEIeR2RTDIMEONTVE DI EEA, HIZIE sys.exit() KXo TEHEIN S
SystemExit ®°, I—¥ =270 7 aeHliXEne 2ITEH XN S KeyboardInterrupt 25H D 3,

Exception {XIZFE TN TOHNEMTET 2 VAN RI—Fe LTHEZE T, L LEWHSLEOFEE X,
IR ROFIN DT ZTZ ZRDFFMICE S, PHLARWVIINIZOEFEDL X H51T2Z8TT,

Exception IZ%f 5 2 & & —MRAVRHISMLEE D 2 — TR, BIS2RRD 5 WiEw 71T LT 6 BEXH
LES (MOHLATHEIZUETE L LS5ICLET):

import sys

try:

f = open('myfile.txt')

f.readline()

S

i = int(s.stripQ)
except OSError as err:
print("0S error:", err)

except ValueError:
(RDR=T 1K)
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(RIDR=I D5 DR E)
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, {type(err)=}")

raise

try ... except ITIE. A 7> 3 VT else B (else clause) ZFT 25 Z e BN TEET, else Hizikld 254,
2TD except Hik D BBRAICEIPZITIUIZD TR A, else Hilk try & TN EHI AL Loz
FWCETEINLa - FE2ELDIBILEET, BIIEXDLSICLET:

for arg in sys.argv[i:]:
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 HiDHBIWVWTL kS, BELL, 25525 LT try
. except X CR#EIN/za—FhroEzHEINTbDOLHNOHISNZE > THIELTLES 25 HEZET
LNEP5TT,

BIs AT R 2 try B OEENHITHRE L AN LS 2720 TRIRL 20 try 8 25 (72 & ZRHEN
IZTY) MU SN B OWNETHRAE L MM DI 3, fIZE:

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

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

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

Handling run-time error: division by zero

8.4 fIS\zxhid B

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

>>> raise NameError('HiThere')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
raise NameError('HiThere')
(RDOR=V1FiL)
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(RIDR=I D5 DR E)

NameError: HiThere

raise OME— DI BB EH TN LBIHZIELRLET, ZhBHHNAL 222200527 5 R
(BaseException ZHf&K L7227 T R, 7z¥ ZIE Exception R ZDH 77 5 R) TRIFNIFKRD FHA,
BIsk 2 5 2SN HE R, SIBELDaY R b7 7 XA SR, BERRINICA Y 2E 2 LS h T

raise ValueError # shorthand for 'raise ValueError()'

BIANDBRE L1203 2R HE LW T, 2002 T 208 bR TR, BliRERD raise
XEFoTHNEFERIBTL IR TEZT:

>>> 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>

raise NameError('HiThere')

NameError: HiThere

8.5 IS DEH

except HIOHTRUHDHINDFEAE L85G, ZORUHEOPSNILH S NBIND LT — X v —DITE
ENET:

>>> try:
open("database.sqlite")
. except 0SError:

raise RuntimeError("unable to handle error")

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

open("database.sqlite")
FileNotFoundError: [Errno 2] No such file or directory: 'database.sqlite'

During handling of the above exception, another exception occurred:

Traceback (most recent call last):

(RDR=VIkiL)
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(RIDR=I D5 DR E)
File "<stdin>", line 4, in <module>
raise RuntimeError("unable to handle error")

RuntimeError: unable to handle error

B BN DFIND SEREEINT VWS I Z/RT/DIT, raise XA T a D from AJEFEEL
3

# exc must be exception instance or None.

raise RuntimeError from exc

THUIBISN AT B & EIMERIT Y, BRI

>>> def func():

raise ConnectionError

>>> try:
func ()
. except ConnectionError as exc:

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

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

func ()

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

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

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

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

RuntimeError: Failed to open database

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

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

raise RuntimeError from None

Traceback (most recent call last):

File "<stdin>", line 4, in <module>
(RDOR=V1Fil)
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(RIDR=I D5 DR E)
raise RuntimeError from None

RuntimeError

B DEFE DA AIICEI L T, L < I& bltin-exceptions S L TL X\,

8.6 21— —E&H5

Tl g A ETHLWEISN S 5222 22T MEDBSZEEST 2 2 e TE X (Python D27 5
ZIZDOWVWTIE 752 2R, flshE, BAEIIC Exception 7 7 A6, EEFZIEXMEMICIRELZZDD
T,

BIANT 5 2 TlE, BBDZ IAMTELZIEROMTHERT A IENTEE TN, EHFHEMZHDIILT
BEFT, KX, W 0r0EMERITERMEEL, NP RELEL BV R IR T — 12T 2 [ElREH
DHEZ XS ICTEEEBICL YD ET,

FE ALY DRISNE, BFEEOHIS DA L FIFIC, "Error” TROZHHTERS N TVET,

ZLOEEEY 2 — L TlE, Y 2a— L TERIN TV AHEMATRET IO H 225 —FMEXE 2
=iz, HMEOHINEEEL TVWET,

8.7 V=27 vy THEEERT B

try XIZEd 5 —o0F T a v ofindbh £F, ZOMII V-7 v TEERERTE720DHDT, YA
IR THMTEITINE T, flenmL ¥

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

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

raise KeyboardInterrupt

KeyboardInterrupt

b L finally Hidid 28556, try XHHED 2 HTOREZDOUIH %2, finally iNEITL £, try XHlstz
HEXBLZ0EPICHED ST, finally HIIFITINE T, UNTE, HIADLHET 2 20w HICEHER T —
AEHMLET:

o B L try XOFEFTHIHNANFEELS. ZDHISMNE except Il X o THUEIENETL x5, B L
Z DOFIAND except B & o T XA RIFIUZ, finally BINETINZRIC, ZOHIAPFEEH
INET,

o except Hi% 7213 else HIOFITHICHINDIFRAET LD VIGET, 20HE D, finally HinsHE
fTxhi-BI BN ERE XN E T,
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e finally fiiiC break, continue %7zl return 53

e g

FIT

EhGa, NIEEH SR ERA,

e B L try X2 break . continue X ¥7:i& return XOWITIIZET 2. ZD break X,
continue X %7213 return X DFETDOERAC finally HINETE N E T,

o L finally fid’ return X2 LG, RSN 2 HEIT try HiD return XT3 <. finally #fi

D return XIZEBdDIZKD ET,

Il Z 4

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

return False

>>> bool_return()

False

& D AEHETL B

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

except ZeroDivisionError:

print("division by zero!")
else:

print("result is", result)
finally:

print ("executing finally clause")

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

divide("2", "1")

in <module>

File "<stdin>", line 3, in divide

result = x / y

(RDR=V ki)

8.7. V-7 yTEFEERT S
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(RIDR=I D5 DR E)

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

RTbh»r2eBD, finally HlIXOBHFICHRITINTVE T, XFFTEHVER2T LI THELL
TypeError & except Hi T XN TWVWAR WD T, finally SIETRICHEZH I TVWE T,

FHRO7 7V r— a »Tid, finally Hil (7 7 A 3y b= ERLRED) MY Y — 2% FIH
DI L7285 Db & TS % 7 DITHERT T,

8.8 ERFEHV)—2T7 v TR

A7 27 bDIEME, ZORHDEBIT»ND 6T, FEITR - BRICFT SN EENR V- T v
TIHEPERIN TV DHDHD £, UFD, 774 %4 -7 LTHEZBEHICERRT 262 ATL
7ZEW,

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

print(line, end="")

Zoa— RORESE, 2— FOEFHED > RRICFEDOHE 7 > A LEHVEEETVS I TT, &
NBHAZZ 2 ) 7 CIRIEICR D /AP, KERTFVr—>a v CREEICRD 2 $ T, with &
TrANDEIRA TV =7 MHHIC, HEICELL 2V —>7 v FEN5 L R RIEL T,

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

print(line, end="")

CDXDFEITEINTZH T, 722 ZITONEHICHER D722 LTH, 7741 fIEHFIC close TNFET,
T7ANRED, BERBAZ V=7 v TPHEFEOF T 27 MZOVTIE, FNFAD FF 2 XY M TR
XhET,

8.9 HEHDELEL VWIS DX & NIE

WL ODFAE L BN ORE BB IR IR D D £, WHLBD 7L — 27— TR, BEOXZ 7 DT
LTRIST 5 23707050 59, S RMDOHFISNZELT 2 LD &, W Z kG L TEEDHIN 2%
HULIADPEE LWL —RAT—2bH D FT,

#HAIA B D ExceptionGroup WIS A A X 2DV A b2 E D, FRKICEHTESLXISICLET,
ExceptionGroup &5 DT, OGS LFT XS I TE £, -

>>> def £():
excs = [0SError('error 1'), SystemError('error 2')]

raise ExceptionGroup('there were problems', excs)

>>> ()

(RDR—=IIZHiEL)
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(RIDR=I D5 DR E)
+ Exception Group Traceback (most recent call last):
File "<stdin>", line 1, in <module>

£0

|

|

|

| File "<stdin>", line 3, in f

| raise ExceptionGroup('there were problems', excs)
|

ExceptionGroup: there were problems (2 sub-exceptions)

>>> try:
40)
. except Exception as e:

print (f'caught {type(e)}: e')

caught <class 'ExceptionGroup'>: e

>>>

except DD DIT except* ZHHT 2 2. F—TOHICH ZFEDTENC—E L 724721 23R LTl
HTEFET, UTORITIE. 2R LRSI L — T L TH except* BiTREDRDFISZELD HI L.
ZHLANOBISNIMDEINARZ S, BRI BIsA R E N E T, -

>>> def £():
raise ExceptionGroup(
"groupl",
[
0SError(1),
SystemError(2),
ExceptionGroup (
"group2",
[
0SError(3),

RecursionError (4)

>>> try:
£O
(RDR=V1Hi <)
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(RIDR=I D5 DR E)
. except* OSError as e:
print ("There were OSErrors")
. except* SystemError as e:

print ("There were SystemErrors")

There were 0SErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
File "<stdin>", line 2, in <module>

£0

raise ExceptionGroup(
...<12 lines>...
)

|

|

|

| File "<stdin>", line 2, in f

|

|

|

| ExceptionGroup: groupl (1 sub-exception)

>>>

J

BN —FDOHICED BRI, BITEBRLAA VARV RATHEIRERDHZ L ICHFERELTLEEWL, Zh
FE—ENC, UTFDOREX =2 X510 7T A TEHINEROBN /LT 2 Z B2 W=D TT,

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

excs.append(e)

>>> if excs:

raise ExceptionGroup("Test Failures", excs)

8.10 /—FICE>THIANZRESHES

BINE LR T2 DIERT2 e &I, BRERELED S —2HAT 2ER LI T T, HMEZT
o720 \IZEREZBINT 2 L EHRGEENHD ET, ZOHMDDIZ, fFlFHE add_note(note) XV v
FEFLEET, ZOX Yy REIXFHEZIITERD, fIAD/, — DV R MBMLE T, EHED ML —2Ny
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7 TRAHNDEIC, 2TD/ — bBMLZIEFRICH S ET, -

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

raise

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
raise TypeError('bad type')
TypeError: bad type
Add some information
Add some more information

>>>

72 2, EEOEINE 1 ODBEIN I N —FICEeH B EIZ, L o7—Dary T XA MEREZEBINLZWE
EBHYET, UFDOIN—THOEFNIFES ) — NI, T —DP0ORELE=rERLTWET,

>>> def £():

raise OSError('operation failed')

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

excs.append(e)

>>> raise ExceptionGroup('We have some problems', excs)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| raise ExceptionGroup('We have some problems', excs)

| ExceptionGroup: We have some problems (3 sub-exceptions)

| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| £0O

| File "<stdin>", line 2, in f
| raise OSError('operation failed')

(RDR=D12Hi L)
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>>>

OSError: operation failed

Happened in Iteration 1

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

£O

File "<stdin>", line 2, in f
raise OSError('operation failed')
OSError: operation failed

Happened in Iteration 2

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

£0

File "<stdin>", line 2, in f
raise OSError('operation failed')
OSError: operation failed

Happened in Iteration 3

(RIDR=I D5 DR E)
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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, )

9.1 HFEATDTI MMIDOWT

ATV 27 MIREARERD D, A—DA TV 27 M (BRORa—770) HRoAHEE DY TR,
NTEZT, ZOMEEIIMOSIETEINELOT (alias) ¥ LTHISATWE S, Python Z—R L7721 T,
MEDFOEERITH BN e HZ L BEAREREAR (BUE, LT, X7 V) 245 & 23 mH L
TELXZADD R A, LLLEMS, HIBMNIE VR MREERPMOZ OBy, BHEARERMEZRS
Python 2 — K ETELIRENEIDH D £3, HAMFENL DD2DETRA VXD LS KREN, oz

FEEEE T 07T LHT 5 X5 IEDRET, FIZIX A7 =227 bORIFELIEZ, FEEEIZKRA 2 XHE
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INBFEIHBOTaAAFNDOBENEEICRD T, £/ BERH2A 72027 b5l LTEINEE X,
O LIRS 7Y 27 MR TA2EEEPR 2D TEE Y —— ZHUT KD, Pascal Th 3 k5%
ZoD5IBELEME D OMBEZRLLTVET,

9.2 Python DX J— L ARIZEM

7 2 A% $ BHENC. Python D23 =T DN —MZOWTH 2 Z e Zii LTEPRIFNUILD A, 7
FAERIITIAIZ NV v 7 2 AATZEEICH T OT, AR > TV2 02 Z2ERICHEST 2121, Ra—7
CHRIZERBE D XS CEEST 202 R T 2 0ENH D FT, BRAIK., ZOMBEICET 2HRILTD
Python a2/ o<z s THATT,

FIERDPOMDEL & 9o

ZEIZER (namespace) L3, BHEIPHF T 27 P AOMIGAT (mapping) T3, F& A Y OHAHETZERIZ,
BUHK-CIE Python OFEE L LTHESNTOVETA, 202 LIZEBMIE (7 4 —< ¥ ALUTI) HizoZ
WL, REREBEEINE 1D LI EE A, HHETZEBOHNIZ, HAAHLODES (abs() FORIERHH
ABHIHNA). EY 2 —VNO 7 a— V4L BEENOCH L Zor— VB4R H D £5, 7
Pz bORUEDPSRLZEED T, HLERTIIHATEM T, BATEBICOWTH o TBINEHERZ
Lid. B o AR D 2 HHTORICIE 2 BRAZVWE WS 28T, fIZIX, ZODHlADEY 2 —
VDM TR naximize L WHBAMEZERT 2 2T, ERARITERAEINL ZEHY EEA — £
V2= DIA—FRAROHNTEY 2 — LB EDFRITIIRD 2 A,

LIZAT. B WIS EEE. Fy MCRCAMIRNTICHLTHE->TVET — HlZIFR z.real T\
real 347V =7 b z DEMETT, BBV, Y 2 —LHNOAFNIINT 2 SRIIBHEOSBRTYT, R
modname . funcname Tl modname XHZEY 2 —N 4 7Y =2 T, funcname X ZDEWEETT, ZDH
B, BV 2 LOREEEY 2 -V DOFTERINTVS 71— ILH ORI, BRI TS
hEd, ZhsoamidAeaiiEMzitELTwsoTcy !

JEPEEFE D EHICSH, FIAAARRICL TE T, HFRAAARTHINIR. BHIRKATZ2Z N TEEXT,
EY 2 —VEMIZEIAATBET, modname.the answer = 42 ¥ EL 2N TE T, TAATRERBMEIZ,
del XTCHIBRT 22 dTEEJ, HlXiE. del modname.the answer ¥, modname TIHEESIN/2A TP =
7 +H 5@ the_answer ZBRELE75,

FHTZERENIRR 2 R R CIER S M. ZOHFmMHIRA TT, HAAARDHLATDA o 7-HH1ZEHIX Python 1 > &
TV REET B & ZIMER I, RUTHIBRINZ 223D D R A, Y 2 =D 78— UL RFHTZERH
i, BV 2 VERDPTAAEN ZIERENE T, @HE. Y 2 LOLETZEMIX, 4 V&7V X%
TF2FETRERDET, A VETVRDMy LRV TEITINLE. A7V T YT 7 A biAE Iz
HDTHMFENCHAHNEINZDDTDH, __main__ EWVWIHATDEY 2 —LD—HNTH 2L ARINDED
T, MEOHRIZERZROZ LIk D ¥ T, (HAAADARNIERIIIEY 2 —VNIFELET, TDE
Y 2—/U& builtins EFEINTVETS, )

BB D b — A V2 AT ZERNE, BB O S & ZITfEE . B bR o 7 & 2%, BIBINTHIS A
EH SN, OB T X o HEICHIRR S T, (EFICE, Ehohd, LEokIE5 S

*1 Except for one thing. Module objects have a secret read-only attribute called __dict__ which returns the dictionary
_dict_
using this violates the abstraction of namespace implementation, and should be restricted to things like post-mortem

used to implement the module’s namespace; the name is an attribute but not a global name. Obviously,

debuggers
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TW3ZeZ2LRLTVET, ) BBSA, BRIFELOL 2T, EL2ONSFHLTEHDR— A L%
RIZEfA D D 5,

2O—"7 (scope) &%, HBHMEMPEELE T 7 ATE S L 5%, Python 7027 AD7 £ X b _EORE
TY, 7 EHET 7 AARE” &, Bffize Lic (BRIE: spam.egg TIdR K HIC egg D X5 12) Al SR L 72
BIZ. ZDAFZERM D SEHEROT LS LilAZ e 2EKRL T,

2 a—FRFENCREI N T2, BRI E T, EITHRZWOTH, EELHIZERICY 7+ XAEE
. 3D0FREFAODANTIC R oA a—=THRbHh £3:

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

o HMHlD (enclosing) BIEID R a2 —7E, IEWVIEI 2 SIEICERI N, =1 TH 7 a— L THRVEG
ﬁﬁ%*%:fofb\ij-o

o XDAA—FX, BIEOEY a— 1D ra— L FiERi o TWE T,
o —FIMUD (RIBITHREINZ) Ra—FEENL M Y EEF>TVET,

#Hi2Y global L HEFEXNTVWAEHE. ZOAFNINT 2ZRPLRAEFET, Y 2 — 1D 7 — LR 4H]
DA TmED D 2/BEDR I —FITH L TEZTONE T, RNA2—TDIMINCDH 2 ZBUCHRM T 512
¥, nonlocal XHMF X 3, nonlocal L EF IR o7ZERE. 2 THABLEHLRDET (£ LD
BEBIINT 2FZAAZE, BUT LW o — A28z b o L A0 R a—FTIER L. Ao Ra—7
DIIFZLL EHA),

WHE, o—HLRa—F (TR 7467% A ED) BIEOMBOu -V RA4RTEZSRL 3, BB
ficix, ve—H N Ra—=F&E e — rOVRAFIZER & F CARTZERM., Y 2 —LOARIZEMESRLUES, 7
FRAERTIE, B—HNRa—=7DHICH 5 —DLRTEMEMPBELNE T,

2a—=FRFTFA N ETREINTVR L HFET e PEETT, TV 2 — LNTERINZHBD 70—
PV A =T, B ZhLESHENTS, CARNGEDITHUIHINTH, ZOEI 2—1LD
PEIZERNICZ D £9, RO, FEBROAHIOMRIIETRICHMNTOIET — L3R, SEOERIZ, 7
a R4 V" RO EH R AR D HFNSHEL LTV 3 DT, BINARARIRIICHE > TIEWI 8 A | (FE
0 — A VIR ZERBIIBICEINCIRE S N TV E T, )

Python OF§ & LT, global % nonlocal XHIMTRWEGEIE. HENIN S 2 ZRITHE TR D AMID R
A—=TINLUTEMIEDET, RAZT—X2a—-LERA, 7027 P E2EFNCHEST 27213 T,
HIFR D [T, del x 1&. B—AN R —TDHFIZERD S x I T 2HREZWMDREET, DF5L T A,
LWL 2522 &5 BT RTOBIER, o—p L Ra—F 2o TTbIE T, import X, BIMDEH
F. EY 2Rl E O ANV R - T OHANHIR L £ 3,

global X%ffi5 &, REDEN /A — "L ZAa—=TITHEL, ZZTHREING Z L 2ERTEE T,
nonlocal Xi¥. FEEDEHMPIMUD R a— A IHFEL, £ I THREINE Z L 2ERLE T,

9.2. Python DX O—7 L &AHIZER 95
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9.2.1 XRO—-Tr&mZERDH

B2 227 ZHIZEMMBED X5 ICSHREI N 50, £/ global 3B XU nonlocal BEKDHKMIZL S
WETZh, 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

ZoeBhH, (F74b0) A—AILE KA scope_test LD spam ~OFRFEZEE L EFHATL 7,
nonlocal AL scope test £ spam NOHRFZZTE L, global AAXEY 2 — L LIV Z 2 H
LE L7

722226, global RADHENZIE spam A FMINTWRP oI d DD 3,
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9.3 V5 RHR

AT FiLWiLzd L, =20kt 7Y =7 ML 2 U TR BRERMNT 20 00 Hh Ah
TVWET,

9.3.1 VS RAEREDEX

7 7 ZAERDOEDBEHILERE, KDL S512%D 7

class ClassName:

<statement-1>

<statement-N>

BIBUESR (def X) LRIME. 277 AEBPFNRZ D DOWREETEITLRINILD 8 A, (7 7 RAERE if
X DR BNEICEL 28 b, BEXAHLLTREHY AT, )

ERBRIX, 77 REZROAINCSD 2300%, EFEIZEBERICRD £330, oXEHEL I TE, 2L E
WD ZedHDET —— ZHIZOVWTEBRTHERE T, 77 ANOBEBERITEE. XV vy NORUHLKR
WD SN T-HRFOERDSIBMY A b 2B ET - ZHIROVWTHRERTHERE T,

27 RAERICAND &, Wi RARTZEMPER S, a—A L iafEizEfe LTibhEd — itoT, v—%
NIRZERITNT 2 2 TORANX I OF B HATZERICAD £5, RS, BBUERZITS &, #ic 2B O]
B DOHHIEMICHE T 5N E T,

7S RAERDHEBIC (EROKIGCENELC) HRII 2. IFRFTT LU b (class object) BWER S F
o VIARF TV 2T ME, BEARINTIZY 7 AEFRTIER S N AHTZEBONE %2 K 287 v 8— (wrapper)
TS, VIAFTT 27 MIZOWTRROEATRHLLFERNZ LI LET, (V7 AERICASHNTHMZ o 72)
TEDA—HNRAA=THE[L, ERENF2 FRAF TV =27 MIER LR =N R a—=F127 5 ZERD
Ay XTHEE L7401 (LofITiE ClassName) THRUMHT SN E T,

932 VSRATTxUk

VIAF T2y PR 2BEOEE, BSR4 VR XV RERETR—FLTVET,

BB (attribute reference) &, Python B 3 TXTOREESETHEON TV B EHER 2, obj.
name ZHWVWET, 7 I RA T 27 bHPEREINTBIC T 5 ADOHFZERNC D o 14T T X TOBENRIENE
#HTT. MoT, LIRD XS 7 RERTI:

class MyClass:
""" simple example class"""

i = 12345

def f(self):

return 'hello world'
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then MyClass.i and MyClass.f are valid attribute references, returning an integer and a function object,
respectively. Class attributes can also be assigned to, so you can change the value of MyClass.i by
assignment. __doc__ is also a valid attribute, returning the docstring belonging to the class: "A simple

example class".

27AD A YA (instantiation) [ZEBEEEZEVWE T, 77 AA T2 DI, 7 TAD
LA YRR ZAZRT, 5HBOROEBD X5 1cifkoTLEZ W, L7 7 ATHIRT S L:

x = MyClass()

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

A VAR ZEBE (V5 RA T2 b 7 L) TR, ZOA T2 PPMELNET, 24DV
I ATIE. BFEOWHIREICH A XA RENEF T =27 b EEDZWTT, ZDO0HIC, 77 AI21E
__init__ () PWVWOAHETIORIAX Y v REERTEE T, HIZIERDLSCLET:

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

ZIAM __dnit__ () XV v REERLTWVWBREA, 725284 02X 26538, HiLiEbhi=2 5
ZA VAR UTHEMNC __init__ () ZMUHLET, o T ZOFITIX, FHizwi#iEs (A > R
BRURABRDESICLTEONET:

x = MyClass()

bbAA. EDRERFHMER 272012, __init__ () XYy FKEROSIHE -8 n8TEF
T FOBE, ROBMD LS, 7 F5ADA Y AX Y AUREIiEE 51803 __init ) WKEINET,
B 213,

>>> 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 1VRAVRAFTT Uk

YIAT AVARYAFA T 27 b RS AN TEZDTLEIN? A VARV ARFT TSI 27 + PR
TE2M—DEEZ. BEOBETT, AMRBEL I (F—2BUEBIUX Yy FO) ZEEDD £,

T—REMY (data attribute) 1%, Smalltalk @ " £ YARXVREE R C++ D 7 T =R AN ITHY L F
T, TXENEESTEANEEDD FHA, B—IAEH AR, 205 DBIEIERINRA XA
THEEHTEET, HlxE. ETAERLE MyClass DA Y ARV A x KHRLT, XDa—FEFETT 3L,
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WEEXTE 16 ZAIFELET:

x.counter = 1

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

print (x.counter)

del x.counter

5 =00 YRR RABUHDOBIIZ, XV YR TF, XYy P A7V M2 7T 5" oz
‘t“‘j—o

AVARVAF TS 27 NTEMBAY v FEE ZD7FRCEDET, ERICED. 77 RDL2TOH
BATO 27 bV THIBUDPA VARV AL TS 27 bOEYRAY v REBITIRED £F, o T, BT
MyClass.f ZBIR DT, x. £ 13XV v FOBME LTHMTT, LA L. MyClass.i ZBE TR VWO T,
x. 1 3EXAVy FOSRE LTAMTIEDD £ A, x.f 1d MyClass.f AL HDTIEH D FVA — BEEA
7Y 227 PTIREL XAVYRATI LI b (method object) TF,

934 XYy RFTZxI+

@, AV vy FidnA v FERERRMECE IR T:

x.f()

Z D MyClass OfITIE, XFF 'hello world' 2RI NE T, LoL. AT LI TIAY v REMUHX
RINIRORVDITEDD A x.f BXY Y FATV 227 b ThHD, EIPRANTBOTH TR
H3 e TEET, fIRIERDa— Fid:

xf = x.f
while True:

print(xf())

hello world ZFRHEH 2 EFTHIFELEIIZTL & 5,

XYy RN IS & EICIEERIIIMAIRETVEIOTL 252 ? £ OBBERTIZSIEE—DoF
ELTWRIb b5 F. LofITid x.£O MR L THEHINTVETS, 518E 58720 T
Lxom? 7zUb, 5180 ERBEECE 5 [ BIR LU TIEUH 3 & Python 23St 223 2133 TF — &
ZZ DB EBRIEELNR LTS

LIBFBEBRTETVELD LAEEAR: XV Y RIZOWTHAIRZ L LT, A YRRV ATV =2 b
DEBOE 158 LTEINET, fITIE, x.£O0 WO MEEH LI, MyClass.f(x) & BEICEMR b D
T, —MRIZ n HDOGE VA Fb o7 XYy FOME LI, ZDOXY v FOA VYRRV RAF TV =20 M ek
YIDO5IEDOBNTHIA L1258 R T, XY v RICHET 2B8ENUHT Z 2 2 EMTT,

—fBENZ. AV Y FIZULTOESWCEIELE T, 4 VAR Y ADIEF—RBEHENSRBINE L XX, 204 >
ARVADYT FTADPMBEINE T, ZOLHINEMNR I ZABEERL TWIEBA 727 b, A VR
RUAX T2V eEBA T 27 VOMANDBIRERAY v RA T =27 M2ty 7 &8 NET, AV R
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FTO27 "B R HICRRPHEINDIEE, A VAR VAT T2 P eEINEIRY A 06
LWBIEY 2 F2ER LT, TEOMBA 7Y 22 FEH LWV 2 FTHROH L5,
9.3.5 VSREAVAAYRE

—BHNZ, £ VARV AERIIFNZERDA VAR RIZOWTEED T —Z DD DT, 77 AZEHIT
FDIZIGADTRTDA VAR VA E o THEEINZEESRX Y v FOEDHDOHDTT

class Dog:

kind = 'canine' # BAVRARAVATHEINS VS AEH

def __init__(self, name):
self.name = name #AVARVACEICEEDA VAR A

>>> d

Dog('Fido")

Dog('Buddy ")

>>> d.kind # IRTORTHE
'canine’

>>> e.kind # INTORTHE
'canine’

>>> d.name # d BB

'Fido'

>>> e.name # e ER

'Buddy'

>>> e

BRIEAT OO FIDOVWT T L & o1, HEF—XIFV R MRFED X 572 mutable X 7Y =7 b
D5 T2 L EANEMELHRBEE T, HlRE UTFOa— RO tricks VA MIZ 7 228 LTlibh
ERNETEDDERA, BREROLLoT—DD VR IMPITRTD Dog A VARV RIZLkoTHEINZ Z k
W DBEHN5TY:

class Dog:

tricks = [] # U5 AEBDEE > T-EH

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')

(RDR=V1FiL)
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(RIDR=I D5 DR E)
>>> e.add_trick('play dead')
>>> d.tricks # BRET IRTORTHE
['roll over', 'play dead']

D75 ADIELWEEITIEA VARV AZTHERD Y I T A3RETT:

class Dog:

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

self.tricks = [] # RTCICHLWED X F%21E3

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 WAWALIEFER

A VAR YA 7 S ZADWHETRICBEBHEGHIFERHINTWEEGEE, BERRIZA VARV ABBRINET,

>>> 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

T=REEZ. XYy F2ROZRTEL LR, @EOAF 7Y 27 PO (" 757347V ) »26b5
TEFT, SVl 2L, 77 RAIMBBMRT — XA LTHS Ze P TE A, FEBE Python T,
F— X Rk RS 2 2D ORI HD FHA — T ROBRRII TN TN E STV E T, (¥
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2. C SR TEDPNTz Python ORETRIEEDFEMEZE2ICREM L, BERIECTATY =227 bADT 7
L RAZHIETE LT, oM C SFETELNL Python HHRTHS 2B TEET, )

7747 MET—REWEERRESWONETT — 7747V ME XYy RBHERL W27 — 2@t
DAEREREAIZTLD, BELICTZ2DDLNERA, 77472 M ARTOEEPEEXNTVWARD,
XYy FOENMICHEENIFT I B VARV RAHBDBEZEBMT 3N TES, tWH Ik
FELTLEZ WV - 22 ThH, 4T oRMEERoE2EL LTI E T,

AV 'y FOHdE, FoREEE (272EHDXY v Kb 1) BET 370 0RME0HEEH D £ A,

FhiZ, OB Y v FOFAFGNEZEDTVD EEETVET, HDEX Yy FeHDdTWE L Zicu—AL
BEBEA VAR ABEREEZ>EDRAITEZHHTT,

L XYY FOBADGIHE self LIFUE T, ZOHFTIHIHELRZEETLYLHD $H A, self LD
ZiiE, Python T SRR ERERD TV A, 2IdWVWZ, ZOBETIEDRWVWE, 23— FiZfthd Python
T IR o TRPHAIS VDD ERDET, ¥/ IFRTZIY (class browser) 7075 L3 Z
OETEDHTUIILTEIATVEDS LOLEEA,

I ABETHIEBMA 727 MidwIhd, ZOIZITADA VARV ADEDDXY v FRERLTVE
T, BBERIEZ. 7FAFETIIRAEROPICA > TWARLEIDD FRA,. A T2 275 XD
O—ANBEROFIZRATE2DD OK TF, FIZIEUTOa—RDOESIZLET:

# VAN TERINTEE
def f1(self, x, y):

return min(x, x+y)

class C:

f =11

def g(self):

return 'hello world'

h=g

INT. f.g. BXUhiE TRTCOEBUETHIEBA T2 b EZRLTVET, #EoT. Z0H
F, TRTCDAVRARYADRAY v FekDET —hid g b 2T, ThEEBRLTDH, KEIZH
7B 7o A0FEREEZ L 0TI ROTERELTL XN,

XYy R self 51O Yy FEUERfioT, thioxX Yy REMEHT I e TEET

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

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

(RDR=V ki)
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(FiDR— 25 D %)
def addtwice(self, x):
self.add(x)
self.add(x)

XYy N, BEOBEBEFEICLSICLTIr—\UREHESRLET, D2 XYy FIZBETS7m—0L
RAA—=TF, TOEREELEY 22—V TT, (Z7REIv—r B Ra—-TFeLTHWONSZIEHD
FHA, ) AV Y FT/R— R T—=REMHES RBOEHIXIZE A DD FRAN, Zu—Ligxa—-7%
FEOSNEFMIZADHDET, —D2FIT2L, XV Y FALSL, B — VLR A3 — 71T import E72B%
REV 2R, ZOEY 2 — VP TERINLEEL I FRAZMS 2B TEXT, @HE. XYy FOA-
TWVW3 277 Z2RE 78— VBRI -THNTERSINTVET, XROHITIE. XYy RBEZDY 7 A%
M3 2EAL LTIEYRDDERTAEL x5,

Bz DEEFA TS v 2DT, 27X (B bFVET) ZE->TWVWET, 24U object.__class__ I
REEhTVET,

9.5 ik

EOETHRL, MROMZRZ Y R—FLARWVWEERAERE ” 7 7R EENIELER A, IREZ F R
(derived class) ZEFRT 2WUIRD X 51272 D F3:

class DerivedClassName (BaseClassName) :

<statement-1>

<statement-N>

BJEZ 5 R (base class) D% 7] BaseClassName (&, JREZ T RAERDA > TNVWEIRA—=T 0567 7L ATE
LHFEMTERINTVRITINERD THA, BRI 7R D2DYIMEEORZ ANDS LD TEXT,
ZHERDOBID & ST, HIEZ 7 ADRIEY 2 =L TERINTVE L ELfERRIEHHD 5

class DerivedClassName (modname.BaseClassName) :

REZ 7 RAEBROFETIE. HEZ FRADGHELRIL LS KEDSNET, /7R A TV 27 PHIMERERINS
e, BIEKZ 7 2 EENE T, il EEY 5 %, BESRERRT 27-01fbh s, BERIh
P2BEN T 5 AR OM SR o 12560, K T AHRMNEAE T, ZOHENK, BEES 5 2hMhofM s
DT I ADBIRELZDDTH - 154, BIRICERSRE T,

IREZ FADA v 22y AT, Kl Z 2 i3fild H Y £2 A, DerivedClassName () &7 7 A DHi7272
A VARV AEERLET, XYy ROBRBIIRD LS LTHRRINE T, I0T 27 7 ABIEIMRER
INFET, BMRIZ, BDEGL, REZ 5 HEE R Tiibh, REDERL LTRS20BBE 7Y =2
P THINTIGE. XV v FBRITEMRDIDO LD 5,

RAEDZ T RFRIES JADRY v R EFEE (override) T2 TEET, XYy REFRAULAT7Y =2 b
DDA Y v FEFOH B SRHRRHERZ R D FHA, CD%D, HEIEIKI FADRAY v Fp%, [HL
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BRI FATERINTVEH S5 =20DX Yy FIEOHLZ1ToTWa A, IREZ 7 AT EEZ SN
ERDRXY Y RHRFIHEINS Z 82 shd LOLEEA, (C++ B F <\ Python Tld, $RTDX
Vv FIFHEFEL virtual T, )

RAEZ FATEEELTVE XY Y TR, BES JRADAEHZLDRAY v FEBEEMHZ 20 TR, R
VOB LNERA, HEKZFZADXY v FREEMOHTEL7EADH D $3, HIC BaseClassName.
methodname (self, arguments) ZFFNH T2 T, ZOMHRE BECL-TIEI 747 ¥ PTHRIZ
VHET, (ZOFNHLADENET 201, BEEY 72078 — L 23 —7 D BaseClassName &\ 5%
MIT7 2 RTEB L EFTT, )

Python (ZIZMEAKICEIR ST 2 2 DD AAABEEDH D 5

o isinstance() 2S5 2 A VR XV XRDEPF NS FF, isinstance(obj, int) & obj.
__class__ 7% int ® int DIRES 7 ZADELEEIRD True 272 H F3,

o issubclass() ®FS5 & 7 7 X DOMABEBRBARSNF T, bool X int OV TV 7 A KD
T issubclass(bool, int) & True T3, LA L., float & int DY 727 F XA TE R VDT
issubclass(float, int) (X False T3,

9.5.1 ZEHkK

Python Tid., ZEMAK (multiple inheritance) DFER IR — T+ L TVWE T, BROEKS S X%2bD7 7
REFIIRD X 512D F3:

class DerivedClassName(Basel, Base2, Base3):

<statement-1>

<statement-N>

ELAEDY Y INRLZERKICBVT, B2 7 A ofEIh 2 EBEORRI, EIBELET, AroHIC,
ZLUTHARDBEBORTHEL 27 7 ANBEBETL 2 GRIE: &4 782 FREREIIENET) HEIC 2 ER
RELBRD, LEZBIENTEET, RDT. H5EMD DerivedClassName THONSLRWEHE, £
Basel »»HME X, Z LT (HIFMWIZ) Basel DEES I A HMRI N, ZNTDHRO0oR1r>GE
¥ Base2 »HMKIND, LWoEHITRD 5,

ERR2X, ZRE DSV ULETEMTT, W% super O O L D7=HICX Y v K ORIIER XH)
MICEBEXNET, 207 7 —F I 3MOZERADH 3 S5ET call-next-method ¥ L THIGATED, B
—HEE L DIV EFED super MU L LD HEHTT,

BMIEF I HBREZDEF. TRNTOZEPETI OUEDXA Y EY iR (DR d 1 20k r 5
AW U TR R 5 A H BEGET 2 R0 EE D 2 IK8) DR LN 7HTT, X 2ToHERD >
Z X% object ZHA L TVWBE DT, EOZLHEMKTSD object NDEERBEVEMD D ET, HEI I X
PEHE 7 722X NBVE ST B0, BIN7 L) XA THRRIEFERFALL T, 2hud. &2
FATHEIN TV I EISEANDIEFEIHI T, &4 0MH%ET 7 2% —ERLFHCH L, o8k 5
(DF DT 7 RORRIEFICHEEEZTICI IS T 77 2{LTER) L RITVWET, FedHd L,
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INSDRBOBPIFCTEEME IR0 2 ZE MR L7 IR EHRFTT AN TELDTY, bl
python_2.3_mro # RTL 72X\,

9.6 771 RX—FE#

ATVl FOHPE LA T 2 AMERN T T A R— b 4 22K Y AERE, Python 3B D T8
Ao L L. lZL A YD Python 2— EARE-TWABEDNHD 5, 7> X — 227 THhE 5480 (22
_spam) l&. (BETHNAY v FTHNF—Z A 2 ATHA) JE public 7 API £ LTHRVEF, ZhbiE.
THEREBEENZ S LURWEEOFM L L TRONENETT,

JIADT T AR=F R NIZOWTHHY)R =R — 2 (FHCH 77 9 A TERI N1 & OFfZEZ LT
S,E) BHBDT, 4RI~ 7Y V7 (name mangling) £ "WHIN 5. BRES NV R— MEEIDH D 5,
__spam (ZEBEIC AL LD ™R F REIC—L RO ™ET) & W 5 TR0 FI3. _classname__spam
AN THFRMEBEINDE X SICRDF L/, Z I T classname (&, BIED T 7 X440 H5EHD R F &1
EL oA £, 2O XS5 BE#B (mangle) X, @Al TOXXENRMBICr2H S TITHOAZD
T, 7 7 ZAEBNCEN @I T 2T L TEITENE T,

> B

A & FfllE. private name mangling specifications

ZHEI~ 7V N, BT TABNEDRX Yy FIRUH L EZEXFTIIAY Yy REF—N—5 4 R TEZDIZE
¥, fHlziE:

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 # JTD update() XV Y RDTZAR—rIE—
class MappingSubclass(Mapping) :
def update(self, keys, values):
# update() NDFIITXFvEA

# LHL __dnit (O IXBEITHW

for item in zip(keys, values):

self.items_list.append(item)

LofliE. b LIRIC MappingSubclass I __update kil F2HE L LTHEBALEEET, £
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DI HIZ. Mapping 7 7 A TIE % D #JF% _Mapping__update IZ. MappingSubclass 2 7 XTIl
_MappingSubclass__update \CZNEZNE XX 20 5TT,

HE L OHANI T REOERE DD DDE LN Z L IKER L TL IV, BEILNRTIET, 77
AR=PESNTVRIERIIT 7R AL D EET 5 2 LIMAL LTAIRER DTS, TNy H D K 5 Lok
BIRITIE, CORRIMEN TS S5HD 7,

exec() ® eval() NS N/za—FTRE MHELITOZ ZAAZBED Y 7 AL AR BN LITERL
TV, ZOEHEE global XOBEREMUTEL., ZOFED FFEAMKIC, XA bay M ranik
a— RIZHIBREIhTWET, FAUHIKID getattr() ¥ setattr() ¥ delattr() ICHBEHINE T, Fi=.
__dict__ *EESRT I 2 IcbBEAINE T,

9.7 b oIFLIEL

Pascal ® ” L a—F (record)” . C FiED 7 #EK (struct)” DL S5 7%, HAHIOZDT—XEERKEe—F¢L
DT BT —RURD2 v FRZ e dh FF, BANLFEL LT, ZOHMDZHIZ dataclasses %
ERL %3,

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str

salary: int

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

'computer lab'

>>> john.salary

1000

HBREDMGBR T — XA EE KT % Python 2— FOWFIZ, ZOT—XBDRXY v FETLIal—ya vy
277 ARODICETIENTEET, HIZIX, 7740 F 707 b 2ofohDT —X 2T 2B
DH %6, read() & readline() ZFD2 7 FRAZEEL T, 77 A NVTELRIXLFIINY 77 b7 —X&
ZHIFTHEOICLTEE, G LTETZENTELT,

Instance method objects IZHEMEDH D FT, m.__self__EAYVY Fm() DELTVWEAL VYRRV AAT
Pz MT, m.__func__ 1 ZFD XY v RIZNIHT % function object T,

9.8 7L —% (iterator)

FTTREDOTWAETL &I, for X2MHILIFLAY DAY TFA T2l MZhblzoTA—F%2{T5Z
EMNTEET:
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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 BEREADT 7L AHERHETHZETHNE VWD DTY, 47 L —XDIEHIX Python ~NAL AT
D, H—BERLETVET, BT for WEIaar 7747V 27 MTHMLT iterO) BAZEIFATOX
T, BEE. v FoFDERIZLI DT OT7I7ERTSE _ _next () XYy FRERINTVWSEATL—
RATV 27 bRIBRLET, ZhYEERPIENEEIE, __next__() XY v Fid StopIteration Fl#} %%
HU, 2@ %22 for V=13 T LET, HAAAD next() BAZH - T __next__ () XY v %
EEERZDHTEET; ZOFNEEBDE 5B D2 RLTVWET

>>> s = 'abc'

>>> it = iter(s)

>>> it

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

lal

>>> next(it)

lbl

>>> next (it)

c

>>> next(it)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
next (it)

StopIteration

47— b alDORIZHZAHAEBEL TWIUE, BIEDZ 72124 7L —& 2 L TOIREWEIBN
TEHZOIRMHETT,  next ) XV REFfOI T2V b EiRT __diter. () XV Y REERTHDT
FTo VAW __next__() XV v FEERLTWVWAEA, __iter__() XY v FNIZHIZ self ZIRTZ & HA]

RETT:

class Reverse:
s —lr Y 2B BN EEDBITFL—R.
def __init__(self, data):
self.data = data
(RDOR=V1Fil)
9.8. 7L —% (iterator) 107
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(RIDR=I D5 DR E)

self.index = len(data)

def __iter__(self):

return self

def _ _next__(self):
if self.index ==
raise StopIlteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

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

print (char)

n ”9 p B

9.9 ' x L —%4 (generator)

DAL= B3 AT VX Z2ENT 2D OMRTHENBZY —LTT, Y=L —RT@EEOEHD X5
CHEIPNFTH, SO T -2 2R L ZZE yield XE2MHVWET, 20OV = XL —XIZH L T next()
DO EN S22, Y= A L —XIELANCHMT L7 2B L ET (Y=L =&, 2TOTF—X1{H
ERRICEDIXHPETENT 2B L TVEY), UTofIZ R, ¥ xF b —XH 8 THHEICIERT
EHIehbrhET:

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

yield datal[index]

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

print (char)
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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 L —%3

Biiey 22— o e LTHRICa—FT 4 ¥ 7T %3, 20Rd Y R P NERFIEIZMCz v
T, AREMTREZSIFEMTCHWE T, Y= r L —&Rid BEBOPTY 221 -2 T IV n
EOBRRDZDICHABE SR TVET, Y22 L —FRIERBRI 2 AL —RDERLD %7 P TETH,
B ko LRMADIINIRNE ZAMDHD ET, ALHNEZET VR MNEERL LD EAEVIELVI EHZW
EWVWSHIEADD X5,

fl:

>>> sum(i*i for i in range(10)) # 5
285

>>> xvec = [10, 20, 30]
>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # Rv ki
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 OSADAI>H—Tx—2R

0s EVa—ME, ARL—T 4 VTP ATAENETE-0DEL OB EREHEL TR T

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python313'

>>> os.chdir('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today')  # Run the command mkdir in the system shell
0

from os import * T <. import os JERZM S K5I LT XV, 25552 T, BIEIREL
FI2 B AAAEE open () 25 os.open() THERMEN2DEWITSENET,

HAAABR dir() BX U helpO) &, os DX I BABIBLEY 2 -V TIEEE T 2 & 1T, MREHIRIRME
Lo h 9

>>> import os

>>> dir(os)

<returns a list of all module functions>
>>> help(os)

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

T7ANRTF 4 L7 P YOHBENLZEHEEXED-DI1IC, EOHBEICHZ3EKEDL VX —T 2 — AN
shutil €Y 2 — L THEHEXHTVWET:

>>> 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 EXa—LTE TALZ MIDUALFA—FRBELSLT7 74 ADY R M RERT 270 0L ZZ
L TWET:

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

10.3 OV RS 1 5|8

—fR L —T 4 U T4 A7 YT TR, X a~vr R4 VEIBZRSDERDYET, a~vr K4 V5|
Bix £ 2—1D arg BERYV R LTRIESATOE T, il LTLLRD demo.py 7 7 A V&R THA
FL&O:

# File demo.py
import sys

print(sys.argv)

MRiE, a<%¥ FJ 4 LT python demo.py one two three &FfTL KD ITT:

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

argparse EY 2 — U, a~v Y P4 VEIBZUHT 2 -00B I N AHAZREL 5, RDX
2V T ME1DOUEDT7 7 A H ML, AT a Y TITRERRLET,

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)

J

a< Y R F4 YT python top.py --lines=5 alpha.txt beta.txt ZFETT 2. LOXZ V7 MI
args.lines %* 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHELEI,

104 T5—HADVHEAL I beT7O75LDKRT

sys B 2 =, stdin, stdout, stderr ZRTBHEDFEL F T, stderr &, BEPZI— A vt—V%
HIJILU T, stdout XV XA L7 MENTIGETHHD D LT 27DIFEFTT:
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>>> sys.stderr.write('Warning, log file not found starting a new one\n')

Warning, log file not found starting a new one

sys.exit() &, A7 V2R TSE 2D o HEENZTIETT,

10.5 XFHNDONR—2IvF2T

re EYa—TiE, XD @EELXFIINHD 7D DIERKB 2R L TV, IERRBUIEM L —ZBR
REIEITN L TR TREL S N IRR 2 1R L 5

>>> import re

>>> re.findall(r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

BRANROBEEERZ T DBIRETL S, GiART TNy LR TV TFHIXY v FOTHBEDTS:

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

'tea for two'

10.6 #=F

math T 2 —Uid, FIVNUSEED DD C SiEo74 77 VEBIC 7 78233 FEEZIREL TV T

>>> import math

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

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

random B 2 —Lid, ELEICHESOWBRERO 200V — L EREH L TV 3

>>> 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 from the interval [0.0, 1.0)
0.17970987693706186

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

4

statistics £ 2 —UIBIHT — X ORI LA IRE (P33, shoRviE, 085 Z2RtRL X3

10.5. XFFONEZ—2IvFT 113
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>>> import statistics

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

1.6071428571428572

>>> statistics.median(data)

1.25

>>> statistics.variance(data)

1.3720238095238095

SciPy B x 7 b <https://scipy.org> I3BERED 72D DL L DEY 2 — VL TVE T,

10.7 1 22—y bADT IR

AVR=Fy VT 7 RALEDA YR =Sy b TR barZUB LD T5720DZDEY 2 —ADHD
F9, ROHEMR 2 O0DEY 2 — & URL 2267 —XZHF T 570D urllib.request &, X —/L&iX
57D smtplib TT:

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:
line = line.decode() # Convert bytes to a str
if line.startswith('datetime'):

print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@exzample.org

. From: soothsayer@example.org

. Beware the Ides of March.

nn /I)

>>> server.quit()

(2 2HDHIZ localhost TR —)LH—N=DEWTWERENDH 2 Z LITHFERLTLEZEN, )

10.8 BfY %!

datetime EY 2 — id, HITRRAERIET 272007 7 2%, Bz 5k e @R ITIEOM A THREE L T
WET, HRRZNC T 28 MNP R— I T0BE—0, EETEHNID 7 +—~< v bRBIEDTZDHDH)
BT — XA AHBICESZEVTVES, TOEI2—LTIE, X4 L) —VIZRIGLEA TV =2 b
Y R-—PLTVET,
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>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime("/m-/d-%y. 7d %b %Y is a %A on the /d day of %B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

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

>>> age = now - birthday

>>> age.days

14368

10.9 F—XEHE

—M T =& 7 =4 T ERERE, U TDOESREY 2 — 2 & - TEEMNIYR— P I EF: z1ib,
gzip, bz2, 1zma, zipfile, tarfile,

>>> import zlib

>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = z1lib.compress(s)

>>> len(t)

S

>>> z1lib.decompress(t)

b'witch which has which witches wrist watch'

>>> zlib.crc32(s)

226805979

10.10 N7 #— > X D&tA

Python 2 —H#0HIZIX, RUEEE R -77=7 o —F TROWBOENIN LR T 5 —< > 222V THD
72V WS EWER - TV 3 ADWE T, Python &, Z 5\ o EERNCEIEEICE 2 2 5HH1Y — 0 % 248
LTWET,

Bl Z X, SIEDANEZBIEIC LT, BHNE 7 7T —FDRODIZETNDRy 707 2%y 7% {FHoT
Bl EI LD LNFERA, timeit EP 2 —LZ2MHZIE, 73—V ABFEADDLEVWI BT
THDFET:

>>> from timeit import Timer
>>> Timer('t=a; a=b; b=t', 'a=1; b=2').timeit()
(RoR=1Hil)

10.9. F—%[EHE 115




Python Tutorial, J1J—2X 3.13.1

(RIDR=I D5 DR E)
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1; b=2').timeit ()

0.54962537085770791

timeit TN W EZREMAEL TVWEDIIH L., profile % pstats EV 2 — LTI LD KRERI—FT
0y ZIZBWTHEE 2202 HET 720D Y — L 2R L TV E T,

10.11 REEE

BVWHREBEDY 7 b 27 REHETELODO—0D7 Fu—FF, FBEEICH L THELRIBICT X M 2E X,
BIROBETHEIIT AN 2ELEDZ LWV B DT,

doctest EY 2 — L TlE, BV 2a— L EBRRL T2 F LD docstring DA ENT-T7 2 b DFHi % 1T
7DDV —NERBLTWE T, 7 X FOIED HFIZHEMT, BRI LEIE 20K % docstring 12
Ay PER=APF BT TT, TOMEEZ, 2—FHEAGZEZ 2L WSERT F ¥ 2 X > bOFREHE
RFTLFAFIC, FXaXy McEIATVEa—RPELVWHEHRTEZ X511k D 73

def average(values):

"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

nnn

return sum(values) / len(values)

import doctest

doctest.testmod()  # automatically validate the embedded tests

unittest EY 2 —/ LI doctest EV 2 — LFERIBICMEZ 2D DTIEDH D AN, X OMHENZT X b
ty bEHIO7 7 ANVTEBTZZENTEET:

import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self.assertEqual (average([20, 30, 70]), 40.0)
self.assertEqual (round(average([1, 5, 7]1), 1), 4.3)
with self.assertRaises(ZeroDivisionError):
average ([1)
with self.assertRaises(TypeError):

average (20, 30, 70)

(RDR—=D12Hi )
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(FiDR— 25 D %)

unittest.main() # Calling from the command line invokes all tests

10.12 /Ny 7)) —[EHH

Python i2i& 7 Ny 7 U —[A#f (batteries included)” T H D £5, ZOTHIE, JESh, LEL K
HEZ D Python O Ky 7 —PBRCHIECRNL TV E T, HlZIZ:

e xmlrpc.client B XU xmlrpc.server € 2 —/ UL, EFFH ZMUOH L (remote procedure call)
EESRLEZEDRWERICZZTLEVE S, EY 2 — A Li3EL, XML 25 7= OE#EK
BHGERIIDED D FEA,

o email Xy 7 —IF, MIME Z0fthid RFC 2822 IZHI Xy =Y XELZUEFA—NL Ry
t—VEREHTE2DDIATIVTT, EBIIX v —Y%EFLEDZELZD T2 sntplib X
poplib Lo T, email Xy 7 —JIld (MIXEFEZ L) BHRA v -V BEOHESLTa -V
Toleh, AV Z—%vy MEEDOTZYaA—FoAv X0 b aLOELEETo72D T E2DDTER
V—ty FEHATVET,

o json Ny Fr—IRBIO—NRT - XD =22 B NZ MIHFR=FLTVET, csv E
V2= NMET = ER=ZAPKFET RN R— P ENTWS CSV 7 7 A VEEHGAEEZT 20
ZYR—PLTWVWET, xml.etree.ElementTree. xml.dom 7% 5 NI xml.sax Sy 7 — 1% XML
DN EFR—PLTVWET, BETRL, ZNOHDEY 12— ML > T Python 7 7V r—>yart
fthdY — VDR T e THEEICT — X 22T Z e R E T,

e sqlited3 Y 2 —/LX SQLite 77— R R—ZAF5 A4 753 VDT v —TF, HTIEEED SQL > > &K v
7 A% AW THEFRHERUHR 2 kiR 7 — X2 N— A2 L ¥ 3,

o [EFLIZBE T 2 HEHEIZ. gettext, locale, codecs Sy T —J Vo ET 2 — I HTHR—-FEN
VCL\iTo
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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, RERavy7F+, AR M LA VYT FHFE2EABLTERRTEAN—Yar0
repr() ZIHFELTVET:

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))

||{|a|’ 'C', 'd', |e|’ Ifl, Igl, ...}n

pprint EY 2 — U, HAAARRLI - ERUL DD DT ERRT 5 720 DL X N HilfTF Bk 1t
LTVWET, BERIEBITICOZ 2581, "pretty printer” PN 2 D DHEATRA > 7 > b ZBM
LT, F—2En K DI 2 K5 ICHF L £T:

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

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

textwrap EY 2 —/LE, BE TSN EZ, HEELLAZ V= VIRIZT 57 DINE 23 K 5 12FEL
£

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

. a list of strings instead of one big string with newlines to separate
(RDR=V1Hi <)
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(RIDR=I D5 DR E)

nnn

. the wrapped lines.

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

to separate the wrapped lines.

locale EY a— L, XLICE W ERZTF—RXREB\EADT —ZR—RWZ7 7t ALEF, locale D
format () BARLD grouping EHEZMH 21X, BEZEYLRHXY D XFI2 & b 77— A bEh el T
EREAN

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'English United States.1252")
'English_United States.1252'

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

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

'1,234,567"'

>>> locale.format_string(" !

, (conv['currency_symbol'],
conv['frac_digits'], x), grouping=True)

'$1,234,567.80"

11.2 X=FHF7>TL—b

string €Y 2 —/LZiE, FRT, =¥ F2—FDHHICHRE T Z 2R 2 A 72 Template 27 7 AH3
A2TVET, TOZFRZMES 8, 2—FRT7 TV r—>a 2 BETHI LR LT TV r—>a v O
NERNARTAXTESLXDITHEDFT,

7Y 7L — FTRE $ AR Python #il 74 (RBFE 7 vy X—Ra7) 567425 L —ARNVEE 2
WET, FL—ZARALEDREADE {} THAZIE, TL—ARLEDHRAICAR—AZRHE T, EELTF RS
HZZENTEET, $$DXOICT 2L, $ HRR TRy —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 FliE, L =X KRV KXICHY T 2EIFHFELF —V — FeIEUCKRWVWEAEIZ KeyError
EREBLET, X— AR —VBEDISRT7 IV —2a v DIFAE, 2—FBANT 27— XEFELRT
EBBHIEZDT, RELET—ZDBHZ2L T —RARNEEZZDEFIZLTCH T % safe_substitute() X
Yy RS THEY»S L kEA:
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>>> t = Template('Return the $item to $owner.')
>>> d = dict(item='unladen swallow')
>>> t.substitute(d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

RYIDXFIET 7 40 MiE $ TITD. Template DY 77 FARIET I AETLHILNTEET, flx
FOERT SR B TR AEE T2 2—T 4 VT 4 ZFo Tkt LT, BEDOHMNRHEGD Y — 5
VAFEE, 77 ANVERE Vo L — AR KIZR— Y FEEEE#S LS, RDLSITRD T

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_ 1077.jpg']
>>> class BatchRename(Template) :

delimiter = '%'

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

Enter rename style (Yd-date %n-seqnum %f-format): Ashley_Yn/f

>>> t = BatchRename(fmt)

>>> date = time.strftime('/d/bl%y"')

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

print (' = ' . format(filename, newname))

img_1074.jpg --> Ashley_O.jpg
img_1076.jpg —--> Ashley_1.jpg

img_1077.jpg —-—-> Ashley_2.jpg

FUTL—1rDBS—ODHRIZ. BRHIZEN 7 r—~y Fhrb0TursiuYy Z7ON5MTT, ZhC
b, XML 774V, 7L—7FAMDLUER—MH, HTML @ web L R—F HD 7> 7L — M2, [
Crarssady 2 bflEEOALZ N TEET,

11.3 N1 FUTF—2L 01— FDIRE

struct EY 2 —LTiE, BEAREZIDOANAL F VL a— FERERIET 2 pack() ® unpack() ¥\ - 72E#K
PRELTVE T, LUFOHITIE, zipfile TS 2 — L2 {#H T, ZIP 7 7 4 LDy XIF#HRE KA 27
BEERLTVET, "H' & "I" 2V Ry IR, 22N 2514 b 41 POFESEL BHERLT
WET, "<" X, Dy VB standard A4 X THH, NA bA—X =DV MZVT 4TV THBZ
R LTVET:
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import struct

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

start = 0

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

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesizel
start += filenamesize

extra = data[start:start+extra_size]

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

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

11.4 IVFRLyTa 2T

ALy N (threading) ¥1d. MEFRRKERBRICRVERDO XX 7 20857 7=y 7 T3, ALy ¥
F. =Y DOANEZIMNIoD, BRTHNOXRZEHNPT LX5R 7TV r—>a OB ErEdET,
FU LSRRG LT, I/0 ZAlOA Ly FOFELEEHI L CTHEXEL VWS dDHHH £F,

FOa—FRTlE @KEDEY 2—)L threading TXA > DT 077 LR LB SBEHRTHDOX R
ZENESEOLNDZ XD 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')
(RDR=V1FiL)
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(RIDR=I D5 DR E)
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.')

i

JAVFRALy 7TV r—2a v ffs ETRBBELVIER, 722V Y —22HATEAL v FHOHA
#% (coordination) TF, ZOMBEZMERT 279, threading EY 2 — L TIER v 74 X2 b, REEEL
LT E Vo BADRMTY I 7 4 TRBEHLTVE T,

I

O Ly —nNE3lhis—7. brob L&t LORMTHERERMEZI ST ernDDET, L
T2 o T, XA T TIX quene TV a2 — L Z2fo THOEBDRAL v RBLDY I ZXME2—DDXR
Ly RIZEDIAB, —DDV Y —AANDT7 7L RAETELZI—2DA Ly FICEFIEZIZIHPRVTL &
5, ALy FHEOBERHTEIC Queue A 7V 27 MRS &, REVEZICRD, AlFELEE D, EEME
BELUETS,

11.5 OJEE#&

logging €Y 2 — LT, BEL OKERZZRALFRNOD 20 Jiligs A7 2B L TWE T, &b
HHEZHENATIE, B Ay E—=I% 7 7 4 L% sys.stderr ITEBELET:

import logging

logging.debug('Debugging information')

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

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

TR MO ZAERL 5

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

CRITICAL:root:Critical error -- shutting down

774 P T, info() & debug() IZ X2 HAEIHI S, HNIEEL S ISR EI N T T, EIRATRE
RIEEICIE, email, T—&RZ7 T4, Vv b, HITTP 3 —A"ANDOEEREDRD D FT, #Hizic74a &%
{ERL 3 % ¥ . DEBUG, INFO. WARNING, ERROR. CRITICAL ¥ \W\Wo7/2X vt —YDF 54 F VT 4I2&> TR
RAEEREERTZ N TEET,

058RS 27 2% Python 5 BEHERETZ I TEFIL, 77V —2ay2EB LR THAHIAR
RARXTEL XS, 2—YPREARERRE7 7 ANV K-> THRETLIILHTEET,
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11.6 55501

Python ZHEHNCXEV ZEHELET (IZLALDATY 27 VEISRA YV PAXTERL, AXN—20
Lo>ay TIERSREBRELE D), 77927 VINTAREBEOBRLBRABR T LIS TEEXEY
BEREhE T,

CDEIRT7TA—=FRELALDT TV r—>ayTOELEELE I, FIA TV =7 2220l
OB THAL TV REIZES L TBELVWEELH D 5, WERS, A7 7 MeBIT 27200 T
F T2 M T BEANBRBREEL Z2IZR>TLEVWE T, weakref TV 2 — L TlE, A7V =7
FADOSBREES STITEBMT 27200V — LERELTVWET, SR A 7927 PR EICR S ., 95
(weakref) 7— 7426 BEIFNCEREZ N, a—A Ny ZEED P TS E T, HSRZ2 M S IR R)EH
BN, B A PDRENVA T 27 FDF v v addHhET:

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

return str(self.value)

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

>>> d = weakref.WeakValueDictionary ()

>>> d['primary'] = a # does mot create a reference

>>> d['primary'] # fetch the object if it 4is still alive
10

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python313/lib/weakref.py", line 46, in __getitem__
o = self.datalkey] ()

KeyError: 'primary'

11.7 Y X MEED Tz DY =)L

Z L DF—REX, HAAAY X MIEFS2HETHED 3, 213V R, RIASHAAAY 2+ 2Ii3E
INRTF—<VRALED ML= FAT7REFOL S REENPEICRIEDIDD FT,

array (Ft%l) €3 2 —Tid, array A 79 =7 b 2R LTV E S, A Y X MTRITOWETH, [FED
T—=RDAE%E XD 7 ML E T, UTOPNTRTOE. @H 1 EEH7D 16 N4 MES Python
Dint A 7Y =27 PDYRPTIRRL, 284 MESFSELANL FVER (XA Fa—F "H") OBEFITT:
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>>> from array import array

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

26932

>>> a[1:3]

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

collections £ 2 —/L T, deque A7V =7 PZRBEHELTVET, VA MIIHTWETE, 7—X0D
BINE Eo o OO HLAHEL, 20— A THHEICH 2EOBIIESRDET, 25 LA 7Y =2 MI
¥ 2 —RPAREDIRE SRR DTN TV R T

>>> from collections import deque

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

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

unsearched = deque([starting_node])
def breadth_first_search(unsearched):
node = unsearched.popleft()
for m in gen_moves(node) :
if is_goal(m):
return m

unsearched . append (m)

Y2 PDROHYDREDANICH, EHES A TV ICEY — FEADY R N E2RIET 3-8 EHA -
bisect DL Y — L HEHEL TVE T

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq EY 2 —/Ud, BHDV AT —TF2HET I -DDBMERMAL TVWET, -7 TR, HHEWV
fEzd Oy MU DRREEDNEREBEZNET, -3 BEVR M2V —-1+F252%<, hD
B2 bOBEREEDIBELY 78R T2X5K7 7Y r—> a Y CERTT:

>>> 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
(RDR=V1FiL)
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[_5’ O: 1]

11.8 10 EZ&NEER

decimal EY 2 — LT, 10 EFH/NEKOEMTEEZ P R— b $5 Decimal 7—XEREE L TVE T, #
AIAAD 2 EEFB/NEDEETH B float ITHRT, TDZ A0 b bIFERZDIZ. LUITDGETY

o MB7 TV r—a vz MMoIEHR 10 EREDPHBERT SV r—ar,
o FEEE DHIE,
BRI E 72 3R _E o B HNCE D < EALSD D HFilfE,

AT DB EN T8 258

o I—VNRFHEOMREAUEREMERZHET 2L 507 TV r—2ar,

BIZIE, 70 £ b OB B 5% OMEZFAREL LS &2 L. 10 EOFB/NMUIEE 2 EDEEEI/N
BURETIES ERICH o TLEVE T, sEMRZMELAL TR PEMIILES T2, UIFD XS
WEWDIZo E BN E T

>>> from decimal import *

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

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

0.73

L DHIT, Decimal Z2ffio /3 ETIX. REMOLuMRFEINTE D, AMET 2 HTOHELL & BENN
WHMETZ 4 MWL TWE 9, Decimal 3 FEIHE L FUGETIHREZITW, 2 EFE/NEA 10 /)
B 2 EHEICRBITERNW I LT Ko TREZ 2MEZ B L TWE T,

Decimal 27 7 RIIMHELEZRITE 270, 2 EFEF/NEGRETIX MIRHE D IR TE RV L S BRERD
FAHHPEET A FDEBTEET:

>>> Decimal('1.00') % Decimal('.10')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]*10) == Decimal('1.0'")
True

>>0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0

False

decimal EY 2 — L% {HS &, HELRIFITORBE THMEEZITAE T
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>>> getcontext() .prec = 36
>>> Decimal (1) / Decimal(7)
Decimal ('0.142857142857142857142857142857142857 ")
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%

TWELVE

%

Cim
e

BENyIr—o

3

12.1 XL ®IC

Python 7 7V 7 —> a VIZ X EES 4 TS5V DND Ry 5 —IRET a— L E2FHALET, £/7 7V
F—alPHAINTBEEZLEL LTWED, BEONN—a DA VX —T7 24 RARKELTWE =D
. A7 VDHEDN—a v 2R BLrI22dbdhET,

ZDEH, 1 D2DA4 YA b= N Python BETDT 7V r—3 a YOBERISHIET % Z L IEARA[EET
T BLT7 TV —2a ARDHEZEISa—lDNN—Vay 1.0 ZERLTWT, o777V r—2ar B
HELEY 2—1DON=Tay 20 ZERLTVIHE. 2 00ZRIFEELTVT, 1.0 &£ 20 DB LD
D= a YA VA=V LTOHIDT7T TV r—aryh#zsEA,

ZOMEOfEIRIT RIBRE 2152 22 TF, RAERE LI FHEDN—Y a ¥ D Python &EDO00DE
Ny r—I%EAT Python £ YA+ — LB T 274127 FUTT,

D7 TV —2 a ViZZhZhBIOREERIRE# S e A TEX T, KOHNCH > -BEROBEREE RT3
e, 77V 5= ay APERORBREZRH > TZEIWRIATIVDN=Ya >y 1.0 4 YA =L L,
77V —>ay BRAFEOROEBREICIA T VDN—2ay 2024 YA M—LTRIENTEET,
ZFLTT7 7V r—2ayBWRI4770VDNN=ary% 30 XEHTAHIE2ERTIEES. 77V 7 —
Yav AITHELERA,

12.2 {RABIRIZTDIERL

RABRBRIRE DR - EEICbN 2 EY 2 — L, venv X FHINF T, venv I&, a7 ¥ FA5EITEI N7z Python
DN—Y 3 ¥ (--version 7> a Y THERIND) A VA=V LET, flZiE, python3.12 Ta~w>¥
REFTT2L, N=Yar 312084 YA F—LINET,

RFEEREEEZ I, (REBEEZELS T AL VU ERD T, ZDT 4 L7 P DARREFEL T, venv ¥
A7V T r e LTEFTLET:

python -m venv tutorial-env

Z AU tutorial-env 7 4 L2 M UDRIFIUIIER LT, ZOHIZ Python 4 > &7V &, ZOfiEE# T %
Z7ANDA—2ZLY T T4 L7 Y EED £,

RIEESRD— RN T 4 L7 2 VDN .venv T3, ZOHAENE, BHEHIES 2V TRENTWE =D, T4
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L7 NUDEET 2HEHEZHAT 2402 TH, HEIE D FRA, £ —HOY =L THKR—- X
NTWVW3S .env WMBERERT7 7 ANCED2 7Ty adblhiiELE T,

FEBEZEo 6. ZR2GMLT 2 R0ENDHD 7,

Windows D&

‘tutorial—env\Scripts\activate ]

Unix % Mac OS D5H:

source tutorial-env/bin/activate J

(ZDRA 7Y 7 MX bash shell TEPNTWET, csh % fish ZFAL TV RHAE. RbhiHHATE 2
activate.csh ¥ activate.fish RZ U 23H D £7F, )

FREREZEET 2. 2D 7 ay 7 MCHHAFOREERENR RTINS X 51274 D, python ZFE{T
5 ZORMIRIED Python ZET32 X512 D £7:

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/1ib/python3.5/site-packages']

>>>

FABERGE 2 S L3 2121E, & — I i

deactivate

EANLET,

12.3 pip ZFE> T N\NvT—C R

pip EMIZN 2 70 I LA TRy =V %A YA =)L, Ty T 7L —F, HIRTZZ B TEET,
7 7 4V T pip & Python Package Index 258y =Y % A4 YA M=V LET, 77U 2o T
Python Package Index #Bi% 32 Z 2 3 TEXF 3,

pip & Vinstall” | uninstall” | "freeze” ¥, W OhDHTavw Y RERK->TVWET, (pip DTELK K
F 2 X ¥ MJ installing-index 4 FEZZRL T XV, )

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

Cm
i
Sl
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(tutorial-env) $ python -m pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas

Successfully installed novas-3.1.1.3

RO —VZDHYIT == N—Va VEERMIFIBZIL T, FEDNAN—Ta D r—I% 4 VA +—)L
TAHIEHTEET:

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests

Successfully installed requests-2.6.0

FLavy FEHEETLEEES, pip BERINZA—Ja UPBA YA —ILEARERRLTAS LE
‘Ao MON=Y a VFEERIETIUEZEDON-Ya %4 YA b=V LEFT L, python -m pip install
-—upgrade ZETTIUIZD v r =V R BFIRICEHLET:

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0

Successfully installed requests-2.7.0

python -m pip uninstall 2~ FICHIFRS 2 ¢y —o %% 1 DLULEIEEL 7,

python -m pip show IFFEES Ny F—YDIFERERRLET

(tutorial-env) $ python -m pip show requests

Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages

Requires:

12.3. pip BfEof/Ny r— B 131
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python -m pip list IXMRAEFRIFICA VA M= EINR2TOR = 2FRLET:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze ¥4 Y X b — A& N7y 7 —Y—% %, python -m pip install 2SR T 2
T4—<vy FTERLET, —MIBEFL LT, 2OV R M% requirements.txt &\ 5 7 7 £ LIZRIF
LEJ:

(tutorial-env) $ python -m pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt ZN—Ya VEHEI AT AIAIv MLT, 7V 5= aryo—H LTHAT ST
ENTEEY, 2—F—3BELZ Ny 7 —T% install -r TA YA P—ATEXT:

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip W7 EADA TS a v HH D 3, pip DIBRR F¥ 2 X ¥ M installing-index #ZM L TL 72X
W, Ny =Y BER L TZN% Python Package Index TR L72WHE, Python packaging user guide
ESIRLTLIEE W,

132 % 12 & RA
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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:

IO a7 EE o kD TEL LEHTY, 2D~ a7 38, B EH#ES 4 75V DEY 2 —
N DWTDFEEZY 77 L Y AT, {EHE[)7Z Python BLANE 7oK TAD Bila— FE2&EATYL
%9, Unix X —L ARy 7 2DFHAAA, HTTPIZX % F¥ 2 X > MRS, GLBOEMR, a~> FIo4
VA TY a r OEN. T REFERZ DM RADERAT DIDDET 2 —ADBHYET, 74
TIVV I 7 VLY A%BEo A28 T, MPRHTEZ0DAX=I %00l e B TEET,

o installing-index &, fi® Python 2 —¥IZ K o> TEPNZBIES 2 —LE2EYS5RoTA YA b—JL
TEEHALTVET,

o reference-index: Python OXEr £~ > 74 ZAZFH LLFHLTOVE T, HODIIRKETIT, §
FBOTEERAA R LTEHTT,

X 57 % Python BT 2V YV —2A:

e https://www.python.org: B 7% Python ® Web %4 +, 2—FSL FF 2 X b, Python B3 %
Web R=IADKRA VR —ZEATVET,

e https://docs.python.org: Python RF 2 X ¥ bADHERWT 7 A2 L 3,

o https://pypi.org: Python »$v 7 —24 7 v 7 2, L& Cheese Shop™ &\ 5 BT HIEIZNT
WE L7z, Zhud, 2—PEROX Y e — R T&2 Python €Y 2 — L DORF|TF, a—FDVY Y —
A LTb, TIWERT LI THOADBROF ST T,

« https://code.activestate.com/recipes/langs/python/: Python 27 v 7 7w ZiZa— Ffl, €Y a2 —
v, BEANRAZYV T VOEKRRaL 2> aryTF, EERZSDIZFAA DA Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3) IR XN TV 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://pyvideo.org X FRRLI—H IV —TORED S Python BHEOELTADY V7 2HEDHTW
3

e https://scipy.org: Scientific Python v = 7 MIEH| O EHREE - #BIEEY 2 —WITMA. #E
REL 77—V =, JRRIE Y Aon— BB, MEtAaREDZL Dy r =Y 2R LTV E T,

Python BIEOEMSPLHBEOMEICOWVWTIE, =2 —RFV—7 comp. lang.python T 20, F721
X =1 ¥ 7Y A b python-list@python.org IZHEBZZ B TEET, =2 —ATNL—TX—-Y 7Y XM
F=rvzAENET, LEDoT, FAREREIN X yE—JiF b5 A ANEENICEEAZINET, B
M (2EE). FIUVEREORRE, FiLVEY 2 - LORRLRET, 1 HIHEEORRAHD EFT, X—V >
Z VA MDT —HA 7 https:/ /mail.python.org/pipermail/ THIHFEET 3,

BAROENZ, 83 X< HZEM (FAQ & dMEINET) DYR 2T =y 7 LTS W, FAQ 3# DKL
Wh EFohsZ OEMIIEZTWET, HRLOFEINT ZMRBBCEITN TV E0E LAFTEA,

1D
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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 BRERE

ZREEY 2 —NVHDOMTREA 27 2ORIFHIC BEIRICAMLEINET . €oT Tab F—13AH5%
FEREZ PO L, Python O X ORI, BAEO R — A NVER. BRUFHARREY 2 -1V B E2MBLET,
string.a DEH5 %2 Fy FTRYshK oV TE, HEO "' FTOXREZFHHEL, FRe LTELNL
A7V 27 F RN OHEEMERLE T, __getattr__() XYV v F&Fo=A 7Y 227 bHARCETH
TWVWAHE. __getattr__ ) 237 SV r—2a VERDA—RZETT20S LARVDOTHERLTLLE
W, 774 PORETIEDHRIzDL—F -7 1 L7 U D .python_history & WIS KHETD 7 7 £ NIZJBE
ZRFLE T, BEEREONGENRA X2 T YV 2Dy > a Y THROMHAT 2 B TEET,

14.2 WENT > 2—T ) 2ORE

ZORRREE, FIHDIRD A4 > 2 =7 ) ZITHARIIKERELRTT, LITVR, ERVL D DEENEX
NTVET, AR TEHET 22 ECELWA YTV MPRENZOPETL £ 5 (= IERDITT
AVTFY NN UPRBENE S o TVWET), MZERMENA E2—T VRO YRV T =T N2 o
THEVDY LNERA, FMR2 +— PREDMEEF = v 2752 (HHVERT2) a~x Y FHEMT
L9,

X O ENHEERA V2 — T ZORED—2IZ IPython BB Y £, ZDA X —FYRIZ, Hrire
ATHEOLNTWT, X7, A7V =7 MERSENRIBEER  Wo i o T0E 3, o7 7
Vr—aYilhARZR<A X&), fiAEhIedbdHD £, MloBhi4 27774 TREL LTE
bpython 23 D %7,
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%

FIFTEEN

FENRUER. £ DORIRE IR

FENRBIZ 2 Y E 2 — X —D = F Y = 7 1Z 2 L (binary) OB CRI KT, 2t 21E 10 EHK
DTECTIE 0.625 1& 6/10 + 2/100 + 5/1000 L WS {EZFH, 2 EH O TIX 0.101 X 1/2 + 0/4 +
1/8 W5 EzHibEd, ZD 2000 BIF o7 M UHEEZRS, ME—R22 513 1 DHD 10 ER DI
TEIPNTED, 2 20HE 2 EBODHTEINATNE VWS ZETT,

BRIZZ LT, LAY DN 2 EEDO DB L TIEREICRDT Z B TEEHA, ZOME, —IZ. A
F1U 72 10 EOFF/ NIREUL. 2 EIRDO R/ MR T blE ik, R ic<s VicidlES iz 3,

RONIFEL 10 25 HEZHREICHERTE XS, 7 1/3 2EATAEL x5, 78 1/3 & #E 10 D
LT, MFO LM T 22N TEET:

‘0.3

& BT IEREZR IR,

‘0.33

& HIZIEREZR IR,

‘0.333

b DIBRIEET T, MENTECEES L TEI S A, BRI L CHER 1/3 i3z %A, LrL. D
Lo DIERERIELUCIZ R > TWLTL & 9,

FkRIC, Bz 2 & LRBTHNTER S &b, 10 #D 0.1 13588z 2 £ LA/METIEICERBT 2
BTEEEA, HE 2 Tl 1/10 3FEBR/IEL (repeating fraction) &7 D £5

0.0001100110011001100110011001100110011001100110011. ..

EIHBEROMTIED S &, EPEZF2 Z 82D 5, BFEDRED AL Y2 —X T float M3, &b
ey P2RLMATRAID 53 By b 20T, 2 DEEL L L, @ MNETERENES, 1/10 DHE
. TE/NEUZ 3602879701896397 / 2 xx 55 LA D FF, ZAuUI. 1/10 ITEWTE A, EEICHE CMET
BEHDEEA.

ESRERENZHEDDIZ, 1IFL AL DT, LUK DEEHA, Python iZ< ¥ Vi hTw
2 _HERBUED 10 #/NITORMEE £RT 2 DT, BRI TV BEDITEO 10 E/NEOITLUET L 2 HE
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WZEENDNBTT, EFLALDYI YT, H L Python 25 2 EHTHEEX N 0.1 DELEEZ ZDF %
10 ETRRL TV, ZORRBIIRD IS -27-TL &I

>>> 0.1

0.1000000000000000055511151231257827021181583404541015625

IR BEALDAPRELEL 2 LD BZTEIHTY, DT, Python BAD/MEEZFRTH I L
T, HRZRNRTWHFIZE ED E T

>>> 1 / 10
0.1

FRSNTAERDIEREIC 1/10 TH S XS ICHAZLE LTH, EBRIIKBHSI N TV AEIIR DA KBITES
THENETH B VS ZERITREZATBNTLES WD,

BODPOHEL D 10 ERHOMEMS, AU 2 EFHHEOEMEZEAELTVWE T, Hl2iX 0.1 & 0.
10000000000000001 ¥ 0.1000000000000000055511151231257827021181583404541015625 X ¥ 1
3602879701896397 / 2 ** 55 [ZABlENFE T, MUELELZHEEGLTVWEDT, YD 10 #HOMED
eval (repr(x)) == x LWVWIHFEAZMALZLALEERL XS CERINTT,

HOD Python i3, B> 7 M¥ repr() L A4 YEEBUX 17 HTOFEREF Z+HF> 0.10000000000000001
D& S5 10 ERDOEZEATERLTWE L, Python 3.1 22513, IEXAYDIFET 0.1 DX LHED
WD 10 EBOEZERNE ST D L,

Z OEIEIZ 2 EROFE/NIUSIC o TR T BAR B DTY, ZHUE Python DANZTEH D ERAL, H
R7zDA—FONTTHDHYERA, N—FU =7 DF/NMNUHEZ Y R— P LTVWE2E2TOFETHL
FHEOMEZAOF 2 ZENTEET (W OPDFAETIRT 740D, HEWVIEDHTE— FZ2HEAT
b, ZOEE RR LRV D LNLERAN)

I X VHITD:EDI, XFF 7+ —~v bEFHALUTEMNEEGIR L2 10 #EER 2B 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"'

J

Ihp, EEOaAYEa—X—LEOHEO RR ZADTVEZTD, WHIISHRZL WS Ze 2@ L TBV
TLREE W,

b5 —DOOFEEMMALE T, flZIE. 0.1 2IEMEICIE 1/10 TRARVWEDIZ, 2z 3R LMES F/-1k
MEIZiZ 0.3 TIEH D FHA:
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>>> 0.1+ 0.1 +0.1==20.3

False

0.1 13ZALLE 1/10 13K 722 Z e TERWET, 0.3 %7 3/10 IZ—FHEWEL DT, round() BIEX
o CTEHERNCHD 2T R THEKRLDH D £EA:

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)

False

BEx BEX U EEREIODT) 5 2 23 TEEHAD, math.isclose() BN IEMEREZ LR DIT
RT3

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)

True

H 350X, round () BIECE M VITLUEEICHES 2 S TEFT:

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2)

True

DX 2 EBOREH/ MR OHEFEICIZZ OEEHANDH D 5, 10.1) OMEICOWTEELWEHE, (R
I5—1 27y ayTHVET, 2EROFE/NMUEROHMA YL, FEBICKCEBT 3 MESHIIOVWTOS
2D T VR, Examples of Floating Point Problems 2L T 723V, ZOMI H2EEZD &
D BB The Perils of Floating Point $ MR L TL 72 & W,

AN WS &, "ESGREZEZD D ERA, TITH, FE/NMNERD Z e BBEICER LN T ZZ W0 !
Python @ float BHEEIZBT 2 =5 —3FEF/NURLHEN— R T 2 72 0RITFD20W b DTH D, IFLAY
DX Y ETRE—2DEEDHZDEL 2¥*53 7D 1 TI, TDi \%biﬁt/u}:O)VF%“C/uJ\U\J:O)%O)“CT

P FEVNERTEEELE 10 EOERE TR FEVNIROEEZ /12T S b ik B ALOREDRE L%
J2ZeZ2MNZE EDTBNTLEZN,

BER T —ADPFET 52— T HEROFH/NEAEEOR A TR, BICEMKRREROMEZ HE L 10 #
HIBUCALD THRRT 2D 6, BEHNIIIRHED ORER 21825 Z8ITR B TL & 9o WVWTIE str() er
DTTH, DM RGIEZ Lzir U, formatstrings 125 % str.format() XV v RO 7+ —~< v MEk
EHBRRLTLIEE N,

EHEZ 10 EBERBELIMNEL 22 X 5255121, decimal £V 2 — L ZFHLTATLEE WV, TDE
Pa—NVEZRFT TV = a VREEEORENRDOLNDE T T r—a @ L, 10 EROFEY
EIELTWET,

B DIEMEZREHETIEL LT, fractions Y a —UVFHEICESCHAEZEELTVWET (1/3 D &5 R
ZIEMEICRT D TEET),

BT HBEFENUTHBEDA Y —2—% —7% 5, SciPy 7R Y =7 FAREL TW3 NumPy Sy 7 —I%
ZOMDEER N r =D RFANTABZRETT, <https://scipy.org> ZZRLTLZE W,
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Python & AHIC float DIEMRESDERL 745 — AZHIGT 27200V — L 2L TWE T, float.
as_integer_ratio() XY v FiZ float DEZHHEL LTRHL £ T

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

ZDNEIIEER DT, JLOEEFERIIEICT 2B TEFT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XYV v Fi& float DfE% 16 EHTRHLE T, ZOED IV a2 —X—0FF o> T3 IEfERE
PRIETEF 3

>>> x.hex()
'0x1.921£f9f01b866ep+1"'

Z DIEffE: 16 EEEFREIZ D & D float HEIEMIIETLT 272015 2 e N TEF T

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

True

Z0D 16 EBERIUIEMEZOT, HZ (F7 v b7 4 — LA KREET) N—Y 3 YDHIZ S Python TS
DERD L7zb, D Z D7 =<y bEHKR—F LTI (Java 2 C99 ¥ LIEMICRDELD 3 2 DITH|
H55ZenTEXT,

ORIy —n e LT, GtlLHIZBII 2MEORZAZHEM LTS sun() MDD 3, ZHIFR
FHINEHR DOIDITHRIE 2N E T, ZAUTK D, BREDPRRNLERHMEICHEL S5 2 5 £ TERS L
BY. FRPEESNET:

>> 0.1 +0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0
False
>>> sum([0.1] * 10) == 1.0

True

The math.fsum() goes further and tracks all of the "lost digits” as values are added onto a running total
so that the result has only a single rounding. This is slower than sum() but will be more accurate in
uncommon cases where large magnitude inputs mostly cancel each other out leaving a final sum near

Zero:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607 .16,
-143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float(sum(map(Fraction, arr))) # Ezact summation with single rounding
8.042173697819788e-13
(RDR—T12HE L)
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(RIDR=I D5 DR E)
>>> math.fsum(arr) # Single rounding
8.042173697819788e-13
>>> sum(arr) # Multiple roundings in extended precision
8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:

total += x # Multiple roundings in standard prectision

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RITS5—

COFETE, 70.17 OFNTOWTEFHHNCHAL, T X527 —R L TED XS5 2 TIUIE#ER D2 B
DTITA2PERLET, 2T 2 EERBEOFH/NMNUIBICOWT ORI LA H 2 D & LT
ZHEDF T,

KWL 7 — (Representation error) &, WL 20D (FEREITIXIZL AL D) 10 EO/NED 2 #HE (FHE 2)
DN LTRETERVE WIS HEFIHEKRLTOET, Z4ud Python (% W& Perl, C, C++, Java,
Fortran. B XU Z 0% <) 2385 D O IEfER 10 2 RRTERVWFELZHHTT,

BEZSRBEDTLES ? 1/10 13 2 EHED/ MITHEICRITE £ A, DR < L b 2000 FELKE. 1HETA
ToO~ > ViZ IEEE 754 2 ¥ OFE/ NIGRHEEZ W TE D, 1ZEITRTDF 5 v b 7+ — A TiE Python
DOFE/NIR % TEEE 754 binary64 ” f5#55 (double precision)” fEIZH G ) ¥ 3, IEEE 754 binary64
fEIX 53 ¥y bOMELRFOLD, HEMICANEZITE > 358, fRELRRD 0.1 ZRIEVEOTEICE
fal. J/2"*N OB L X5 8N L ET, Jidbxr5E 53 £y FOMEOEKTT,

‘1 /10 ~= I/ (2%+N)

ERDFET, JIFEEIC 53 By POREEER o TWVS (>= 2%x52 7208 < 24%53 ) T ZEWVWHTE, N ¥
L CHRaBE B 56 1272 D £3:

>>> 2%x52 <= 2%x%56 // 10 < 2%%53

True

FThbb, 561 JE2Hx58 53y NORBEDEFIHED N OHE—DETT, J DID X 2{HIZZDRE%
MDD TT:

>>> q, r = divmod(2**56, 10)

>>> r
(RDR=V1FiL)
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(RIDR=I D5 DR E)

6

RIRD 10 OFU DT, REOEREYID EFThddoicih x5, ¢

>>> g+1

7205759403792794

> T, IEEE 754 OfSKSEICHBIF 5 1/10 DELD 2 2 R OB

‘7205759403792794 / 2 x*x 56 }

DT afE 2 TH > THBENSSLET:

‘3602879701896397 / 2 *%x 55

I YD EIFF0T, ZOMBERICIE 1/10 EDHALASV I 2IEHLTLEE W, LEDE
TELESEE. M3 1/10 X b FhIhIS R T, YH5ICL 5 BER 1/10 TEHD EHA |

DF D, FHEMKIZ 1/10 2 " HET2” ZLIRLTHD £ A, st BEIHBETZ 2013, EELO X 5 72
BT H D, IEEE 754 OEREFE/NUTETRLONS D - 2 & SWVIERUILIMCZ D 9

>>> 0.1 * 2 **x 55
3602879701896397.0

ZDAENT 10¥*55 RENIIUR, 55 MO THERDEE RS Z e N TEFT:

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

oh i B E OB O OB L T w 3 IE M OB OB E o2 10 # % fE
0.1000000000000000055511151231257827021181583404541015625 IZIFIEFFELWVWE WS Z & TT, %
CDEFE (HWwoN—=Y 3y Python 28%) TR, E2% 10 EEZFRT 2D TERL, HRE2ANET
17 fcho £3:

>>> format(0.1, '.17f")
'0.10000000000000001 "'

fractions Y 2 —/L ¥ decimal Y a—LZ{S5 ¢ ZNH DO EPEREICITZ 7

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

(RDR=V 18 <)
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>>> (0.1) .as_integer_ratio()

(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format(Decimal.from_float(0.1), '.17")
'0.10000000000000001"

(RIDR=I D5 DR E)
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%

SIXTEEN

(BF>3

16.1 XEHEE—F

WEERD REPLIZ2EEDD 3, 772y VIR V2 -7 ) RIIREROITHIEKEEZ FHO2 T 7 v
F74—LTHR—-PERTVET,

On Windows, or Unix-like systems with curses support, a new interactive shell is used by default.
This one supports color, multiline editing, history browsing, and paste mode. To disable color, see
using-on-controlling-color for details. Function keys provide some additional functionality. F1 enters the
interactive help browser pydoc. F2 allows for browsing command-line history with neither output nor
the » > and ... prompts. F3 enters "paste mode”, which makes pasting larger blocks of code easier. Press

F3 to return to the regular prompt.

B LUWHEERS 2 LTI, exit 7203 quit 3o Ty 22K 2 %9, ZhoDa~xy FORIHOCHL
MBS 20 Ei3d D FH A

FLOWHEER Y 2 VR EF R WIEEIE, BIEZAE PYTHON_BASIC_REPL THEMNITE T,

16.1.1 T>—41¥

I —NRETEZIE, A VR—TVREILT—AvE—ILAXY 7L —AEFRRLET, MiEE—FT
. E SO TR Y T MNIREDET; 77 AP LETLESAIE. AX v 7 PL—XERRLTERDY,
NOT AT —RATHT LET (try XD except BT INLAIME, T2 TVWI I —ZEH7h F
HAo) MO —I3HEMFICHMNTHD ., YO TRAT—XATHT LET; TUINETORES
RPHLIEOXAET)ANEOHEAICHHAINE T, 27— R v t—YF2THEEL I —HINICEZAEhET; &
AUTH LT BEIERFT L mh oSN NEIFEELIICEZAENE T,

EDIABSLE (interrupt character, Hi#l% Control-C %» Delete) % —XE 7 RX7m > 7 ML TX
47T, ANPWMDEEINT—XTR YT MR 3, ! ax Y FOFETHIE DAALFE XA T
3% ¥ KeyboardInterrupt IS EMEINE T, ZDHISHE try X TUHTE X3,

*1 GNU Readline v 7 —J I T 2BEOBNTH TN e 2HH £T,
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16.1.2 E178]8E%A Python X2 U7+

BSD E® Unix ¥ 275 AT, Python 227U FMEIT = VA2V 7 bD XS ICEHZFITARICTEES, 2
NEITHITE. LNOfT

#!/usr/bin/env python3

(ZZTRBAYRTVRPL—FD PATH LIZH 2 EELTWVWET) 2R27 V) M OLHICEE, A7V
N7 7 ANVICEITAREE—FARELE T, #! 37 7 A VORAID 2 XFTRINERD XA, TTv
b7 =22 XoTIE. ZOBRVIDITZ#S 52847 FD Windows JEX ("\r\n') T3 <. Unix JEX
("\n") TRUNEROBVZIEDBHDET, Ny T2 EFRIFIRY FXFE, $ROE '#' 1, Python Tk
AV I EEEHRDZ72DIHONTNE Z L IERLTLIEI W,

chmod I~ Y RZEMZIX, X7V T MIFITE— FRFEITHREGZ 22 N TEE T,

$ chmod +x myscript.py

Windows Tl, " EfTE— R X5 BBREH D ¥ A, Python DA VA b—F —IZHHNC .py 7 7
4 V% python.exe \ZHHEfTIF 5 DT, Python 7 7 A NEXITNT Y 7T ZNE A7) b LTE
ITUE T, .pyw 5k 73 (BRI pythonw.exe 12) BIEMII S, WHEa Y Y —L v 4 v F v 24 LT
TLE 9.

16.1.3 XFEE— FHDEBKIRTI 71l

Python ZXfFEHINCMHE S ¥ = 2iE, 4 YR 7 ) ZPEET 2 EICETINZ MO 0OEERa~y Kb 5
YRR NI B ET, TNHEITIITIE. PYTHONSTARTUP ¥ MEEN BIREBELE. 4 & 7 XiLH)
FHCFEITEINZ AT Y PR A7 7 A NKICHREL £T, ZDOMAEIX Unix > =L@ .profile I TV
%9,

D77 ARy Y a D ERTHRANEINE T, Python Ba~v>y FEXZ7 Y P pabiAH LT
W3 e EP /dev/tty Baw Y FOANTLE LTHRNIIEEZNTWS (ZOHENENEy > a»yD &
SWKEMELET) BDIFTIRABWHAEZO7 7 A VEHAHINERA, 77 A VND I~ R, MG
avy FRETEN24AT2EMEE R CAATEMATEITEINE T, 20D, 774 VNTERESINTWED
import EN=ATV 27 ME, ZOFEENNFE LYy a v NTHS 22N TEET, £/20 TDT7 7 A LNT
sys.psl ® sys.ps2 ZAHEL T, RV ELETHIHTEZET,

SLBIEDT A L7 PUDRLEBINTAXR=7 v 77 7 AV EHAH LZVWDIRS, 70— NLDRAX—
7T 77 ANDHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read())
DESRTATFTL2ELIEBTEET, RV VT MRTREX—- 7 v T 7 7 A V2 fnicnizs, IR
DEIIWCLTARZ Y F M THRINZEITLRTIIR D $HA:

import os
filename = os.environ.get('PYTHONSTARTUP')
if filename and os.path.isfile(filename):
with open(filename) as fobj:
startup_file = fobj.read()
(RDR=D i)
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(RIDR=I D5 DR E)

exec(startup_file)

16.1.4 A X231 XAE a—I

Python (&2 —4 =53 Python Z A A X< A XF 570D 2-DD7 v 7, sitecustomize & usercustomize %
FBELTOVET, ZOHBEDELICEEL TV A2 2R 5I1C1E. £T1E 22— —D site-packages 74 L7 b
VOB E RO 20ERH D £3, Python ZREEI L TROa— FEFITLTLZE W

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.x/site-packages'

usercustomize.py ZZD7 4 L7 FVI/ERL T, ZITRDLVIEEZITRTEL I TEEY, T
D77 AVIHEA Y R— P REINCT S -s AT a v eHEDRVIRD, £TO Python OEENRFIZHITS
nEs,

sitecustomize £ 2 —/LHFE L XS WCEHEL FTH, — RNV E2—X—DEHREICI T, Zu—N
LD site-packages 7 4 L2 b VITAERK 4L, usercustomize & DHEICA Y R— X Fd, FME site €
JVa—IlDRF XY FESBRLTLEX N,

filiE
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8%

mE

>>> -
Fi% (interactive) ¥ = WIZBF 5T 7 4V b® Python 7a > 7 b TF, 4 ¥ X =71 X —TxfEEM
TSN a—-FlIcE<RoNE T,

X
DHDHREZHNET:

o MEEM (interactive) ¥ = MTBWT, A ¥ F ¥ bESNa—F7ay 7, MGT 2 EHDXYID
XM AU, AR AR =ESIER) oWl Fal—x -k, a—-FEANT
BRICFRRENB T 7 4L b D Python 70> 7+ T3,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK Y 7 21F duck-typing 25T T 2 d DT, hasattr() REDHDT 7 =v
7 TENBHFTH - 72 W Wb I1cid 2 (1213 magic methods DIFH) JHICA ¥ X —T = — A% ER
THHEZRMEL 3, ABC IXMEAE (virtual) 3727 9 RZEALE T, ZHhEHEZ 7 206/ EKL
FHAD, ZNTD isinstance() X issubclass() IR ENFET; abc T 2 —ILD FF 2 X
YR ESHBLTLZE W, Python 1k, £ OflARAA ABC BRI TVWE T, DRI,
(collections.abc EY 2 —/LTC) 7 — X, (numbers £ 2 —/LTC) . (io EY2—1LT) A b
U —2A, (importlib.abc EY a2 —/T) A Y KR—F 7 74 VX /P B =X =TT, abc EL 2 —/L%
FHLTHE®D ABC Z/ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@ BEBDART X —220RVEICEFRT 2 7L T3, ElickD
type hint & LTHEDLATVET,

O—ANEBOT ) 7— a VFETRICE T 7R ATEERAN, 70— VER, 7528, B
BO7 /) 7—ary3FNFNEY 2a—)b, 75 A, D __annotations__ FREMICHIF IR T
WET,

FEBREDRBADI D 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, ¥, T/ T7=2avENHTERA NS 27T 4 A LT annotations-howto SR L T <
7EE W,
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5% (argument)
(518 BRI, B (£ XAV R) KETHETT, BBk 2@EdH D 3

o F—T—F5|H: BT L oBICT I BORNCEHF23 oW/ D (Bl name=) K. ** IZHl)
TiFEOROfEE LTHEINLIE HIZIE. RD complex() DIFUFHILTIE, 3 & 5 2% —

7 — 5T
complex(real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o MUESIE: F—v— FEIBLANDEIE, MEFIEIX5IEY) A FDORTEICEL T8RN TE, T2 %12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAIES
T3

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

FH IR DOEBIC B W THEMT E D — A AVZRCHID I TohE g, &0 HTZTSHANTOW
Tid calls ZBRLTLEE VN, VX ZRARBOVTEFFERTLDIZHL0 2S5 Z el
RET, FHliEhfEIe - VZERICE DL THNET,

k5% . FAQ @ FHEIEEARGIEDENMIMTTH? . PEP 362 2SR LTLEEW,

asynchronous context manager
(JEMa > 7 X A b~ —Y v) __aenter__() & __aexit__() XY v F%&EFT S I LT async
with XNOREZEM T 2470227 TT, PEP 492 TEAZINLE L7,

asynchronous generator
(FERIIY = % L — &) asynchronous generator iterator iR 3B TF, async def TEFEI N/
N—F VBB BITOE T2 yield REFORTERD £3, yield i async for /L— ST
TEZHOMTZERT 2DIMHHINE T,

R IBIEFEH Y = 2L — 2B L 35, XRICK > T RS zRL—R21TL—4% 25T
Landh £, BRESNLERPHS 2 THRWEGE, RO Een B iEe AL £,

JEMAY = 2 L — ZBIEICIE, async for XX async with X2 THL await RdDDHZZ D
D ij_o

asynchronous generator iterator
GERIY = L —& A4 7L — &) asynchronous generator B THEREN 2 AT 27 M TT,

_anext__() AV vy REfoTIHIENS & awaitable 7Y =2
FEIRLET, 20D awaitable A 7Y =27 MI, KD yield RETIEFAY = 1 L — X DOAREKZ
EITLET,

ZHE asynchronous iterator T,

% yield TIX—HFINCUEZHRT L., ZDHBOFITIRE (v — IV ERPREFT D try XEED) %
TRLET, RS T RL =L TFL—4 » __anext__ () TRINMD awaitable TEERICH
B3 2 WIS, ZOFRIERTNEIZN T T, PEP 492 BX U PEP 525 #8 L T X0,
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asynchronous iterable
(JEMHAA 77 7)) async for XOHTHHATES 4727 b TT, HHED __aiter__() XV v
B2 & asynchronous iterator ZRERIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGER#MIA4 7L —%&) __aiter__() & __anext__ () XY v RZ2REL LA TP 27 +T
9, __anext__(O & awaitable & 7Y £ 7 P RBEIRIFNIEZD £E A, async for 1
StopAsynclteration 4t Z XM F 2 £ T, FEFRMA 7L —&FD __anext__() XYV v FHIK
§ awaitable ZfER L £ 3, PEP 492 THAXNhF LT,

B
(B A7 =7 McBEMT O, Py FREARCE > THAITTEESRBINAETT, flzid
T2k o DEN 0 BEFRoTWEE, ZOEMIX 0.0 TEREINE T,

F 7Y 7 MiZid, identifiers TER XN ZMAlIFTREBRVWARTIOBEER2 522 Z e TEET, 128
ZIE setattr() ZfHWV, ATV 2 bR ENEFAILTVWEIEEIITAET. ZOX52EHIERY
FREATET7 7 RATET, RODIC getattr() 2o TWMEILENH D £73,

awaitable
(fFt%PTEE) avait R THAT 2 2Bk E2 A 72 =2 S TI . coroutine >, __await__() XV v
FR®H2F 7Y 227 FTF, PEP 492 2B L TL 72XV,

BDFL =

R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#F. Guido van Rossum O
Z&T9,

binary file
(NAF VT 7 A4N) bytes-like TP T I b DHARABIUVEZRAANTES J7MILATox
Ik TTe XAFV 774 0DHNE N4 FVE—=F ('rb', 'wb' or 'rb+') THINZT 7 4L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *° gzip.GzipFile. DA Y A X Y XA TY,

Str A7V 2V FDBAEENTEL 7 7 A LF T I 27 MIOWTIR, teat file BBIRLTL X W,

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

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

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

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

bytes-like object
bufferobjects Z%K— b LTWT, C SFEOEKT EHiRLE Ny 77y —%24Mtalgektr 7o 27 b,
bytes, bytearray, array.array ®. %< O—#&HJ7% memoryview * 7Y =7 M ZTHICY D X
3, bytes-like 77 =2 ME, T—XTEME. NAF VT 7 A ANDRE, Vv MeEHLLEERER
. ANAFVTF=REERTIE20VAVARBECHHAT2 8P TEET,

BOPOBIETREINAF VT —RZ2EETL2LEDRDD T, ZOREDOFFa Xy PTIEEL 75
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bytecode

callable

callback

32

HE ZATREIR bytes-like A 727 M IZEKRLTWVWET, ZEAGERANY 77 =47V =7 M3,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOEROIDEETIIRLERA
TV VDAL F ) F—& (7 HAHLERHO bytes-like £ 7Y =27 b)) ZRELE T, ZHUF
bytes & bytes D memoryview A 7P MOEENET,

("4 Fa—F) Python ®Y —2a— Ri& Python 7125 A® CPython £ ¥ &% 7)) X DNEERE
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774V Fryadh, AL
77 AN EHRETEINZ L 2R EDERCRDET (V—RIA=F2H N, ba— FANOHED
2V RAVFEEEINET), 20 7 HEEEE (intermediate language)” (&, & & DN b a— Fixt
Ib3 B HMEE L EITS 5 REY> Y TEET 28 VWA ET, BEARAFELE LT, N4 ba— FIZER
% Python {RAE~> Y BITHIET 2 Z &%, Python VU —XBTHEETH 2 Z 3 TWE
Ao

N ba—Foma—EiZ dis EY2a— L I ET,

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

following syntax:

callable(argumentl, argument2, argumentN)

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

__call__() method is also a callable.

(=N 7)) FERO D B RTEITS NS D5 E LTHEE 5B

(ZIR) 2P —ERA T2 7 VEMERT 27007 FL—1+TT, 77 AERIEE, 2DF T
ADA VARV A LOBERTE2RAY v ROEREZAET,

class variable

(275 2AZH) 75 A LITERSN, ZFALRLT (DFD, Z5ADA VAR YA ETIERELID) &
HIN2Z e ZHNE LTWAEHKTY,

closure variable A

free variable referenced from a nested scope that is defined in an outer scope rather than being
resolved at runtime from the globals or builtin namespaces. May be explicitly defined with the

nonlocal keyword to allow write access, or implicitly defined if the variable is only being read.

For example, in the inner function in the following code, both x and print are free variables, but

only x is a closure variable:

def outer():
x =0
def inner():
(RDR=D1THiEL )
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(FiDR— 25 D %)
nonlocal x
x += 1
print (x)

return inner

Due to the codeobject.co_freevars attribute (which, despite its name, only includes the names
of closure variables rather than listing all referenced free variables), the more general free variable

term is sometimes used even when the intended meaning is to refer specifically to closure variables.

complex number
(BEH) L<HLNTOEEBREZNIRLZ2H DT, IRTOKIFERH L EHoM e LTRINE T,
BEOIBBORAL (-1 OFAR) WEHz#H I 0T, —RIBEFETIE 1 eFrh, T¥TE j &
P E T, Python ZEFBITHAAATHIGL, BEOKILZEI > TWE T, BEIIREI j 201
THEEFET, XX 3+1j TF, math Y 2 —VOBEEBEREFH T 21213, cmath 2#FWE S, &
FHOMHIED R D BERBEORETS, PEEZECRITUL, ZIEHEEVWRIEHLTLES T
XWTL XS,

context
This term has different meanings depending on where and how it is used. Some common

meanings:
e The temporary state or environment established by a context manager via a with statement.

e The collection of keyvalue bindings associated with a particular contextvars.Context object

and accessed via ContextVar objects. Also see context variable.
e A contextvars.Context object. Also see current contet.

aAVFRXMEER7ORIL
The __enter__() and __exit__() methods called by the with statement. See PEP 343.

context manager
An object which implements the contezt management protocol and controls the environment seen

in a with statement. See PEP 343.

context variable A
variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between

concurrent asynchronous tasks.

contiguous
(Biiz. 8fE) Ny 7 7 DS C-8E e £721d Fortran it THRGEIC. £D NNy 7 7 EEHk LT
WBEABREET, ¥rXi Ny 7 713 C #ifiTdH D Fortran @i TS, —RITOESHITIE, ZDE
REBTXEY ETEE T 2 X5 CHE SN, BFERLar LR DI T EF TR E T, ZX
TLD C-ERAEAITIE, XEY 7 FLRACER 2K 5 BIIIRE DI A TN LED B DITH L,
Fortran #H 2 BLH TR DR A FORINCE Z £7,
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Jl—F>
(Aan—=F) ar—Fr@3 I I7N—F LD ~RNZEXTT, 70 —F IR@RD SN
POAD. Blokd s MSroHE T, aL—F U ICFZ L ORkL M H A, 15, BT
B5ZEMTEET, 2L —F I async def XTEETEET, PEP 492 2B L TLZE W,

coroutine function
(an—F VB coroutine 7Y =7 b RIRERFTELTT, a1 —F VBRI async def W THEEX
., await. async for. BL U async with ¥F—TU—FZ2HHOZLHKET, Zhsld PEP 492
TEHEASNE L%,

CPython
python.org TEAA XN TWS, Python v 2'J 3 ¥/ SFEOEERN R EETT, "CPython” 2\ 5
BZEIX, ZDR¥E% Jython % IronPython ¥\ o 72D ¥ XFI$ 2 REMNH ZHEICHH SR
£7,

current context
The context (contextvars.Context object) that is currently used by ContextVar objects to
access (get or set) the values of contexrt variables. Each thread has its own current context.
Frameworks for executing asynchronous tasks (see asyncio) associate each task with a context

which becomes the current context whenever the task starts or resumes execution.

decorator
(FTav—2x) oK ZIR TR T, @E, owrapper M CHIKEH i L CHEHAINE T, 7aL—
2 DO— A7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOXEE I VR VAT 2l —TF, RD 2 OOBBERIIEHRMICA TS DT :

def f(arg):

f = staticmethod(f)

@staticmethod
def f(arg):

FICHERD 7 7 A FEELETH, HENFONERA, TaAL—XITOWTFHLL X BEBER B
FE 75 RERBORFaXU F2BRLTLIEZI N,

descriptor

Any object which defines the methods __get__() set__(), or __delete__(). When a class

) = -

attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FR7VTEDRAY v FIZBE L TOFEMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
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2w,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object
with __hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FFENTIKELD) iterable NORTH 2 WIE—HOERZ UL T, ZORRP SR 2FFE LR T 3 > %
27 MgEXFTT, results = {n: n ** 2 for n in range(10)} £ F5&, F—n ZflH n ** 2
R 2 EFE R AR L 5, comprehensions 2SR L TL ZX W,

dictionary view
(ff#H L 2—) dict.keys(). dict.values(). dict.items() 2RT A7V =7 FTT, FEHEDIEH
DEWRE 2 — 2B L E T, TRbE, HEPLEINL a2 -3z KMl £7, HEL 2 —
ERRHIINCTERR Y R MZT 5121E list(dictview) ZHEHA L TL 72E W, dict-views 2B L TL
72E W,

docstring A
string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of
the enclosing class, function or module. Since it is available via introspection, it is the canonical

place for documentation of the object.

duck-typing )
2TV MHPELVA VR =T 2 —REFoTWAPERETI2DICA TV 27 FORE RN
NI IVIRARANTT, bz, BIUCA TS 27 DX Y v RRBEWLFRIN Dbz D
LES, (ZELDESICHAT, TEADXSZBIFIE. ZRETEATHS,1) A VR —Tx2—2R
ERIFDEMHTZLT. EFLFYA v a3nza— Rk, RVE—7 4 v 7 2REZHF L TRIIEE
MLXEET, v 7XAL Y7 type() % isinstance() ICXZHERBITE T, (7275 L. Xy
IRAVY TR BREEV SR THET2ZdTEET, ) 2ofb b, MAIIC hasattr (O
B EAFP 7ur oIy 7% FALET,

EAFP
MR & 2 X DFFLEFH D ADAES (easier to ask for forgiveness than permission, ¥ —7 4 — DIk
AN OWETF, Z@ Python TIELfbhTWwda—74 Y 7AXAATIE, BEEENEF R
MRFET2DDOLREL. TORED R > TOIGEWHINERHIEL 5. ZOMETFRLIET 2
I—FT 4 YT RARA NI, try XB XU except XM SADHZDBREUTST, ZOT7=v7
3. CDESREETLILLMFEbATWS LBYL AR AL XIS DTY,

expression

(R) MO FHEiEN s, —FL FH O (a piece of syntax) TF, Wiz s, AWV 7
Fv, 4l BT 7R HAFPEBETOCHLZY. H2RTROEROBAERRTT, Ho%<
DEFELEV, Python TEEHEDORTOMBERIAL VI DI TIEDD A, while DX I I,
RELTRERARW X DD FT, RKABKTIERLIXTT,

extension module
(fEBREY 2 —1) C % C++ TELNZEY 2 —/L T, Python ® C API #FIf LT Python 27
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f-string

RP1—P—a—rFehebLEI,

£ R BRI WYY T IR Mfostring” ¥ FEZA. AU 74—~ v MEAXXFAIY
7L OREMEEOEMTT, PEP 498 3L TLEX W,

file object

An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANF T2 MAZERIQWE 3HELDET: DO NAFU—=T714)L. Ny 7730/ INA
F)=T7A4)l, LT TFALT 7ML TT, A VR =7 x4 AlF i0 EY 22—V TERINLTL
¥, 77 ANT TV 20 b BAEBEHENRITIEIL open() BB EM S Z 2 TF,

file-like object

file object £ [AIFETT,

filesystem encoding and error handler

finder

Encoding and error handler used by Python to decode bytes from the operating system and

encode Unicode to the operating system.

T7ANTATLADIYA—FT 4 Y7 TlE, TRTH 128 N4 PUTRIEREKTa—FEh3 I en
BREAFXNBLTWEBDERA Z77ANTVATLDIY A—F 4 VP TINABRIAE SN D - - 5E
1%. API B$(%’ UnicodeError ZEH T2 ZeH b T3,

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

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.

(774YR) A VR=PZRNTWVBEY 2—1ND loader DFERZRTTE247Y =22 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry

finders for use with sys.path_hooks.

See finders-and-loaders and importlib for much more detail.

floor division

(U D H&CRHRE) —FoWEBRICU DR T2 BEEMRRE, YD TREHEE I // T3, HlRIE 11
// 4212k b, ZR2IEHNFNCFEE/MIURBOEDRETIX 2.75 28 R-oTE ¥ 3, (-11) // 4
& -2.75 Z INTWVWHIC D2 FRIE: BOMBRADIDZITS) DT -3 12745 Z LIZHERLTK
72& W, PEP 238 ZZHL T X\,
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free threading
A threading model where multiple threads can run Python bytecode simultaneously within the
same interpreter. This is in contrast to the global interpreter lock which allows only one thread

to execute Python bytecode at a time. See PEP 703.

free variable
Formally, as defined in the language execution model, a free variable is any variable used in a
namespace which is not a local variable in that namespace. See closure variable for an example.
Pragmatically, due to the name of the codeobject.co_freevars attribute, the term is also

sometimes used as a synonym for closure variable.

3
(BE%) PR LENCEZ RS —# oD Z e T3, BRICIZ 0 U Lo 318 23 2 e hHikET,
FEDRITRHI T Bz RS2 Z e ik E 5, R5IE. AV v R, function ZBL T X W,

function annotation
(BT /7 7—>ay) D T X=X PR DED annotation TF,

B/ 7—>avid, @HREEY F okdifibhxd: flZAE ZoBKE 2 520 int Bo5]
Beis e i E . £ int MORDEERO L HffSh T E T,

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

return a + b

BT ) 77— a v OXER function DI CRHINATVWE T,

KEBEDFAD B % variable annotation, PEP 484, #ZML T XV, ¥/, 7/ 57— a v &F|
32279277 4 A% LT annotations-howto 3 BB L TL 72X W,

future
from __future__ import <feature> ¥\ 3 future X i, 2 ¥ 84 F —IZFKD Python V VU —X
TIEHEEY R 2R EREZHFEAL CHEDE Y 2a—L2arXf LT3 X5 R LET, _ future
EY 2—ILTIE, feature DD S 3EZ FF a2 XY MUELTWES, TOEI2—L%AVKR—F L,
ZOERETE S 5 Z & T, FRBEPRINCSIEEICEMEINZDITVO0Re, WOFT 7 4L MR 50
(27237 o7d) 2R ZeNTEET:

>>> import __future__
>>>  future__.division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(AR=varryay) IhBEEONSE 2 DRV EY) ZERT 20 T3, Python X, A
vy b, ERSHEEBE UBEST 2RIy aL 7 & e ffio ThHR=—YaL s> aryzifug
Fo AR=VaL 27X gc B 2a—N%Fo THRIETEE T,

JIrl—2
(¥ =H L —2&) generator iterator ZiR TR TS, @H OB TNE T, yield REHFOHT
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R D %3, yield Rid. for L—FSTHATED, next() BETMEEZ 1 >F oMb LD TE
%, EHOWM R EERT2DIFEHINE T,

BHEEY AV —ZBEBZRLET. Rk TE P RL—RATL—F 2T HEVHD X
T, BRISNLEE®RSHS TR VWEGE, LD DI HEE2 AL 5,

generator iterator

(YA —&A4TL—&) generator BABITHERENZ AT =2 b T,

yield O NZRFTEITIRE (RFMABSARUED try X 281) 2@l T, LB —RaicH
W Exd, DxRL—FATL—% HEHINL . T LMVEZIIGL 3 (B OB FT
D 7= TNTH LWIRE D HF46 S % D & IR T ),

generator expression

An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates

values for an enclosing function:

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

generic function

(=20 v 7B%) RN LRI C#EE T 2 BEE > oS N 2 BT Y, MOH LKICY
DEEZHVDEDET 4 Ay F 7LV AL I DPESINET,

single dispatch, functools.singledispatch() 7L —&, PEP 443 2L T 72X W,

generic type A

GIL

type that can be parameterized; typically a container class such as 1ist or dict. Used for type

hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

global interpreter lock B L TLIZ&E W,

global interpreter lock

(ZFa—=2Ay&2FY Ry ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F3TH2 2 RAET2HHATT, ZUTKD (dict &Y
DEELMAAATREEL) 7V 27 NEFADFEKRET 71 21250 U THBRIICLERITKR 5 DT,
CPython OEENS > INICRDET, A VX TVXERERY 7T 58T, wiF Tty
SUNELBMHIULD TR+ e FIEHZIT, 4 VR REMHICTLF ALy RILTE2 X512k D
9,

UL D 2 0 IEAEDON L DD DIIRE Y 2 —E, EfEe Ny ¥ a3t B Y O EOBEWLE
3 5L EIZGIL ZERT 2 KO WCREFENTVET, £/, [/O W% T 2358 GIL 135 IRk
ENET,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration.
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After building Python with this option, code must be run with -X gil=0 or after set-
ting the PYTHON_GIL=0 environment variable. This feature enables improved performance for
multi-threaded applications and makes it easier to use multi-core CPUs efficiently. For more
details, see PEP 703.

hash-based pyc
(Ny ¥ anR—=X pyc 77 AN) IESHERHRNT 2701, MET2Y —R7 7 4 VOBREEHRLT
R Ny Y2l FHTE2 M4 Fa—FDOF v v 2774 TT, pycinvalidation ZZR L TK
72E W0,

hashable
An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

N T ARRERA T 2 7 PEARHEDOXF —REEDRA A L TR T, HEPESDT — 2 HE
EHES TNy & 22> TWE 5T,

Python O A I 2 =X TNV RHAABALA TSI 27 NI IZEAEDANY Y2 R[RETT, (VR MHED
EOR) 2= TNRAVTFENY T2 RARET T, (X T NR frozenset DEIR) £ I2—%&7
NBAYTFIE, BEBNAY S 20RTHLEEDANY Y 2A[RTT, T—F—ERDZ F7ADA ~
ARVATHZEIBRFITI 2 MET 74V P TAY Y adfETT, 252 T (HHZRWT)
eSS RIIEEMTH D Ny ¥ 2fllX 1idO) Kb FSsNET,

IDLE
Python Oft&EFFEEREE (Integrated DeveLopment Environment) & U7# 8558 (Learning Environ-
ment) T, idle & Python OFEERLEAMICFEMI N TV EARNLEREDO LT 1 2 A 22T Y
XEREET S,

KA T T bk (immortal)
Immortal objects are a CPython implementation detail introduced in PEP 683.

If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A32—2T7N) BEDEER /AT 27 b T A2 —RTNRA Tl M, BiE, X
FH, BEXOEERTIVRERDHDET, ZhoDA 7YV VIEREZONER A, HIOEZERESE
BRI, FieBA T2 7 P ERER L RTNERD ER A, 1 32 —FT7ARIT T 7 NI BIE
DAy ¥ a @R 72 2 RN TEHERFE 2R LT, HEOXF—BZOHITT,

import path
path based finder 73 import 3 2E€Y 2 — VMB35 (X721& path entry) DV X T, import
. 2OV R MIET sys.path DORETH, 37 v F—IDFEFHE Yy 7 —ID __path__
EBErSBRET,

importing »
5%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,
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importer

Pa—VERLTe—FRTEFTI I, finder & loader DEBESLTHHEIATI T b,

interactive

Python has an interactive interpreter which means you can enter statements and expressions at
the interpreter prompt, immediately execute them and see their results. Just launch python with
no arguments (possibly by selecting it from your computer’s main menu). It is a very powerful
way to test out new ideas or inspect modules and packages (remember help(x)). For more on

interactive mode, see ¥EEE— K.

interpreted

Python 34 > & 7V XEXDEFETH D, >4 I F5FEOMMAEL T, (N4 ba—Farx
A IWBHBIDI1C. TOXFNIBHKTTD, ) TITOA YR TYXFiELIZ, Y—Ra—KD7 74
N, ETEMFARERRICL T ETIRI e Vo BER LIS, BHEETTEZIL2EKRLE
To AR TV XBROFFHEIEE, a4 FIEROFFELD I/ TNy Z7OF A 7 VEFE WD
DD, T T ADFEITIEF—BITENT T, WEEH S TN,

interpreter shutdown

iterable

iterator

Python £ Y& =7V X —d> v v P XU VY REFHINLFHI, BV 2RI XRTOI VT 4 AR
NEHEZ 2 8D, TRTOMERL 72V Y — A2 BBERNCBAS 2. File 7 = —XWCAD X5, 2O
Tz —XF AR=TAL IR ZEBEINFCHLET, TRV ZI—F—EREDTAI I I X%
weakref 23— Ny IBIEPHINZZBHDET, v v b EU Y7 2 —XHFZETEINEa—F
. ZNPMEET BV Y — AR T TIHEREL W (KK D BRI T4 75V —FY 2 — /L% warning 1
HETT) 72Dk 2 BIAMCER L £ 3,

AVR—TVERBY vy AU T ZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DETHET L2 TT,

An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as list, str, and tuple) and some non-sequence types like dict, file objects,

and objects of any classes you define with an __iter__() method or with a __getitem__Q

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

F—RDOWNERHATEIA T2 b TT, A 7L—FD _next__ () XAV vy FEEDRELUETHT
(£7213HAAABI next ) ITHET) &, MOWOFTDHEREZ —DOFTDORLET, 70K L,
Kb IZ StopIteration HIStZEH L EF, ZORET, A TL—XATV=27 VEIRETEY, *
NP __next__ () RMIEFA TS Stoplteration ZEHLET, 41 7L —XiX, ZDATL—
A7z VAKZIRT __iter__() AV vy FEEZELRZITNILRSZVDT, 471 —XIMho
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iterable ZZM T 21Z L AL OB THHTE R T, 3o & D & LABINZEROREZITS 5%
aA—=FTF, List D&kS5K) ary7FA7Y =27 NI BHEZ iterQ BABUCA T Y =7 MITEL L
D for V—TATHS T, B REHDA T L -2 2ERLET, ThieA 7L —XTITES
L3k, HilDA T =2 a Y THABADEUCA 7L —2A 7Y =7 P2 HEMITR T 0, Eoa
VTFDEIWTEoTLELET,

FE 7 BRI typeiter I2H D T,

CPython RZE D& #: CPython does not consistently apply the requirement that an iterator
define __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

keyword

lambda

LBYL

list

(F—PBE) *—B%. H2 WAL IE. V- FRIEFLB D OfEZ R FIE O LATREA 7
2z b (callable) TF, BRI, locale.strxfrm() = F —BICH X, v/ —URFDY -+ D
BEIIDo oY — b F—ZIBEL T,

Python D% < OY — g F —BEZITIR D EZOM SIERS 7L — b2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () 23H D £3,

F—BBEEZHEETOLO2HD £9, Bl str.lower() XY v FNERF/NFxXAIL
WY — 75X B LTS ZeBHkE T, H5WE lambda r: (r[0], r[2]) O X
5 7% lambda XH 6 ¥ —PBZES Z LA TE £9, F/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF - X VI 03H D 3, F—FK
DYED FF 2 N T DAE Sorting HOW TO S L TL 72X,

argument S
58 22U TEE W,

(7 LK) BHDA VT4 YT, BEEDIES iz 2ICiHiicns 120 X 2E3AET, 74
XA ZE 5 M1 lambda [parameters]: expression T3J,

FZ 21305EDH (look before you leap)) DMFTS, ZDaA—F 4 YT AXANLTIE, FFOHLPRRK
2175 EN. BIRENCHTIRSMTE (pre-condition) HIE 21T WK F, FAFP 771 —F L WfIT, if
X7z EAMDN 2 DHRHHITE,

<WAF ALy MEINZRE T, LBYL 7 7R —Fi " B27 @BREr 7 R BREOHSIKEES| &
EZFTVRIBEHDET, HlZIE. if key in mapping: return mappinglkey] ¥\ 5 22— Fid,
HEDKZ. DAL v ROBERLBDHINIC mapping 25 key DR CEMLET, ZOMEIX, vy
752550 EAFP 770 —F %5 Z e THRIRTEET,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension
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(VAMPAEER) =7 YAHFORTH 2 WE—HOBERZUH LT, ZO/R,25722V X bziK
T, IYRT MRGIETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] 32k, 0»5 255 TTOMBZE 16 #ERHEERL (0x..) LEXFH»64%2 Y A M2ERL
T if HildA 7> a3 2T, if HiBL WA, range(256) DR TOERISUH SN E T,

loader
An object that loads a module. It must define a method named load_module(). A loader is

typically returned by a finder. See also:
e finders-and-loaders

e importlib.abc.Loader

« PEP 302

mly e e B P2/
On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method
special method D < 7213 7z[AFKFBE TS,

mapping
(v YD) FEDOF—HEEY K- LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ HIREJIK 7 7 2 THRESINLAY v FEFEELTWIary 7+ 4
7Y 227 b TF, Bl 21X dict, collections.defaultdict, collections.OrderedDict,
collections.Counter % & T3,

meta path finder
sys.meta_path ZMK L TH LNz finder. meta path finder 1X path entry finder ¥ EARIZH D F
/AN 1117/ G

meta path finder 255255 % XY v FIZDWTIE importlib.abc.MetaPathFinder Z&R L T 72
SIS

metaclass
(RRTFGR) VTADY FATT, VIRAERIEZ. 77 A%, 7 7ADFEL, HEIFADYV A+ %
EDEF, XZ 75 AF, 205 3 0%5 e LTRIWMD., 77 RA2E2EITEZAVET, IZLAY
DA TP =7 MEMFEE GRIE: X X7 T AD) 77 4L b ORELREEL TV E T, Python AR
BROFHARZRLDARY F AR TELRTT, FLALDI—F—ICH->T, XX 77 RF2L4
BEORVWHDTT, LrL. —HOBETIE. XX 7 7RFEHTIVE Y "V RAEZRELES, &
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XYy R

LRARE%ET 7 ADou kW ob, ALy Re—THZBIMLED, A7V =7 FDERZERL
b SN REETLIRE, ZLOBETHHINET,

FEMIIE metaclasses 2SR L TL Z & W,

(XY v F) 7 5 2AKEORTERINLB, 207 FADA Y AX Y ZADOBEEYE LTHROH S5
B AV Y FBA VARV ZAATY =27 PE— B8 L LTRUIMD £F (Z0HE—58I3EH self
CIENET), BE ¥ RA SN dBL TSV,

method resolution order

module

Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_ 2.3 mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

(¥ 2—/)V) Python 2 — FOMBEN L LTRELHLATI 2V FTF, EV2—-NLVEEED
Python * 7Y =7 b 2 EOEFZERZRS £ 3, €Y 2 —d importing DAIRIZ X - T Python
WA ENE T,

NYT—2 Z2BRLTLIEZEWY,

module spec €

MRO

mutable

named tuple

Ya—nEZu—FT30MHbhis A4 R—- FEHEOEREL L LATZM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

See also module-specs.

method resolution order ML TL 72 & W,

(32—RTN) I2a—XTNRITV27 ME id) 2EX 2 REELETEF T, 1S a—
27)) BBELTLEE W,

”

ZHITER I L WS HEEE, R ARHELTWT, 4V Fy Z AN BRI LB 2T
D77 EABTEBZEEDORIR S RITGHINTVWET, 2080 5 A IMhOBWEED - TWnWa Z
EHHHET,

time.localtime() % os.stat() DBRDEZEL WL O DHAAARILHINE X I LTT, M
DfFNE 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
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Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(HATZEM) BRSNS N 25T TT, ARIZEMITFE Y L TEEIAE T, AiZEMiciEt 7o 2
FD (XYY FO) ANTFIZKRo7b DT TR, RFHRS O, KENZS D, 2L THAAALD
HDONRH D FT, HARTEBIIARTOEREEZFSZLICE > TEY 2 — R R— 135, HIZIZBEE
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 — DK EELE
LTV ADHIRT 2 2 8 & o CHARTZEMIE AT Gl & RFIHEZ SR L £ 3, il 21X, random.seed()
X itertools.islice() ¥&FE k. ZNZFNEY 22—/l random ¥ itertools TEEINTWVEZ
LD S TY,

namespace package

(BETZEM Ay F=2) T Ny r—=Y0ar7Fre LToOAEMEINS PEP 420 TERI I
package TTo LAITZEM Sy =3B RRALFHF LN e 23T, __init__.py 774l %
Filz72 Wiz, regular package L I1ZER D £3,

module ZBRRLTLIZE W,

nested scope

(AR PSR- SMITERIN TV LEH 2SI T 2AET T, BRI D 2B ORI
DOHFTERSIN TV EHE. NHIOBBIZSMIDOBIB oKz S RTE%x T, R A PSR a—T
377 4V P TREBOSRIEZINTE, ZRORARTERVOTERLTLLEI WV, n—h IV EH
B ROAMDR a—FTCEBEGAEE LET, AR, 70— "VEHZMES &7 — V42
RIDOEEFAEE L E T, nonlocal TIHMUDERICEZIADE T,

new-style class

object

Old name for the flavor of classes now used for all class objects. In earlier Python versions,
only new-style classes could use Python’s newer, versatile features like __slots__, descriptors,

properties, __getattribute__(), class methods, and static methods.

(A7Y =2 1) RE (BIERHE) L ERSINLRELHED (XY vy F) 2322 TOF—X, LI,
ETD FAZAILI TR ODEMDEEY 5 ADZ &,

optimized scope

package

A scope where target local variable names are reliably known to the compiler when the code is
compiled, allowing optimization of read and write access to these names. The local namespaces
for functions, generators, coroutines, comprehensions, and generator expressions are optimized in
this fashion. Note: most interpreter optimizations are applied to all scopes, only those relying on

a known set of local and nonlocal variable names are restricted to optimized scopes.

(R T =) ¥ TEY 2= VPLHRIH TRy r =280 L OHEKD module DZ T, &
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IR, Sy o —2% __path__ @M% D Python £ 7Y =2 T,
reqular package ¥ namespace package FZHL TL X W,

parameter
(IR5 1) ARMTOEMET BEE (2 AV YR ) OFEBICBOVTHEENZIT S E5|18 2HEELET, K
FIEIE S EDH D 9

o MBERIFF—T—F: (B THIVWE F—T—F5|H b LTETILDTE5MEBELZE
o TS ZIBBIRD foo R bar DL DI, T 7 4V~ DIRGIEOEEHTI:

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

o NEBEHHA: MEBIZL->TDALGRZLNZ5IBEIHRELET, NEHFHDOTIET BEERDTIBDOV
APMDHTZENLDHRAIC / REDDLIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3

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

o F—U—FEH ¥F—U-RCIoTOAEGZOLNZ5HERELET, ¥—7V— FEHDGIH%
EFETEZENX, BIZIELITD kw_onlyl < kw_only2 @ X 512, BEEZRDIRGIE Y X MiZ
EDAERMES I E 2 EHBO « DETT:

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

o AIERAE: (MMOR5IE TR S NEREDMES BUIMZ T) EEOEKOAES B 5 2
LB RIBELET. TDX5RIRTIEIZ. ITD args @ X 5 1RG BB DRI * #D2F 5%
CETERTEET:

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

o AIERF—T—F: (f1ORGIBTRICZY SNERDOF -V — FEIBUTMZ T) RO D
F—U—F5BRE5EZoN2 I REELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IREIEADRNC #*% DT B I TERTEET,

REIEUEA TS a v e HBEDIBDOEL HBIFETE, A7 aroilcidT 7+ MEDIEETE
%9,

RE1% . FAQ @ E5([E e IR5I1BDE WM TI H? . inspect.Parameter 7 7 A, function 2
Yav, PEP 362 2ZRL T2V,

path entry
path based finder %3 import §2EY 12—V BEET import path ED 1 DDFFFITT,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) 253R U7z finder TFo 52 BTz path
entry IWHBEY 2 —E BT B HEEH>TVWET,
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NRRLY P =T 7 A VEDPEET B RV v FIZOWTIE importlib.abc.PathEntryFinder ¥ %
LTSRS W,

path entry hook A

path based finder 7

callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

7 #V D meta path finder @ 1 2M&, €S 22— D import path ZREL F T,

path-like object

(path-like #7227 b)) 77 A NS AT LRRA%ZRKLF T, pathlike 72 =7 Md, R %2HK
T str A7V 27 bR bytes 7Y 27 b, ¥£713 os.PathLlike R ba L ZFEE LA TV <
ZhbDENDTT, os.Pathlike YR Fa %P K- FLTWVWELF TP =7 M os.fspath() %
MOHT Z 2T str $720F bytes DT 7 A VT AT LANRARXEITEE T, os.fsdecode() ¥
os.fsencode() IZZNFN str H DV bytes ITRZDERIAT 2DIfHZEF, PEP 519 T&
ASNFE L7,

PEP
Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 128 L TEREERMEET 2. H 2V
Python DHHEEER Z DWMERERRICOWVWTIHAR T 2RFIETT, PEP 1. HEEicoWToffiExR
Finak L 1R R 3 2 e Dl (FiEw) ZIRR 2 NETT,
PEP &, HHEREDIRRICH 22, a3 2 =7 4 I X 2 MEIGEDEM . Python 1272 X412 &G HRET
DLEND 7DD MO L 22 e ZERILTVWE T, PEP OFHICEII 27 1 NOAE
EEITS> 2. RNEREXET 2L 0BEBND D £5,
PEP 1 ZZRLTLEE W,

portion
PEP 420 TEF XN TW3, namespace package BT 5. HED 7 7» A AW (zip 7 7 4 MK
ENTVWERHEDDHB) 1207 4 L7 MU ITHEHNE DD,

{iIiB5 % (positional argument) =

518 2B TS0,

provisional API

(B5E APY) KEHES £ 75 V) D% IR & T EIINICRA E N DTT, 20 &5k 4 & —
T2 —ANDOKREREHEIZ, TETH2LINTVAMBHHINTWERADL, a7HREEICL-T
MY ARIhiuE, BAEERREE (L X —T7 2 —RADHIRETETN D) PWMTbIhZiET, Z
D EIBEBRIORAIITONEDDTIED D £HA - ZHUT API ZHAALENCIERZ  ShATw
TERKBRMEPBE L2 2ICOATbNE T,

BE APL IZOWTH, BRITABMEORWEE R TRBRFE ARSI TVET, MERIHHLZ
GaTH R AR BIRRZ R T RNETT,

o7&, EESATIVEMErRZTIA VI —ICEVHEE LA ONE Z kL,
FREEB X TELLZHIT SN FE T, 5l PEP 411 2B L T 72X,
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provisional package
provisional API ZZIRLTL X W,

Python 3000
Python 3.x V) =274 D=y 71 —LTT, (Python 3 EWKRDFER o LEHIELNF
TF, ) "Py3k” LISXNB I b HD ET,

Pythonic fth
DEBT—MAREZ T TEINTza— FTIR <, Python OFHZ—INZA T4 A 2o 7E 2
Jiea— KA, HlziX, Python O—&H A4 7 4 4 LTI for XMoo TA T I TNVDITNTOER
K-> TL—7LET, DZ DFFEIIEZOMEHAZRND T, Python KA TWRW AR
DICBHED D v 2 =25 b LILERA

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

ZAUIH L. Z2hWik Pythonic A ER:

for piece in food:

print (piece)

qualified name
(Bffith) €Y 2= DI B— LR A=TNoH, ZOEY 2 —LTERINLZ TR, B XV v ¥
AD, "R BRT Ky MEERFLTT, PEP 3155 TERINTVWET, by TLNLOBEKR Y F
2 TlE, BHi%EA 7Y 227 FOKRTERICTE:

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

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

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

EV 2 NAANOBHTHbONS &, TE2EMB (fully qualified name) IZFTXTOF S r—I 2 &L
2RO Ry 43K, B2 email .mime.text ZEBKLE T

>>> import email.mime.text
>>> email .mime.text. _name _

'email .mime.text'

reference count
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BRAVL) B2FTI 27 PINTEZROM, BRAVVIEB 0K E 204 T
P MIWEINET, Kt THH, ZRAIV Y PPRLU TEHEINRWIDICE] D Y THERR
ENBVWATI 27 MDD ET, ZRA T Y MIBEEIX Python ®a— F_ EIQIEHAEEAD.
CPython FHEOBEERERTT, Turo~—3, FEDA T =7 VOZRAY Y M 2R S57D1C
sys.getrefcount () BABZIF N3 2 ¥ IR E 3,

regular package =
M7, __init__.py 77 A VEELT 4 L7 MY 2 LTD package,

namespace package ZZLTLIZE W,

REPL
"read - eval — print loop” OBHFFET, WEEE 4 ¥ X =TV X — = LD J#,

slots 4
FANTDEST, A VARV ABEDHEBED LN UDERLTEE, 4 VAR AFELHIRT 2
Zr T, XBVEHWLET, CHUIEILELNZT 7=y 7 TTH, IELLFSWEA LMY vFx—
BDT, Wk —A, FIZIZRX BV DPHEMEL REZ 7 V5 —>a vy TA VAR Y ANKBRITEET
5, LWVWoltt BERRE, FHLRVDOHRZFTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary hashable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence

Operations.

set comprehension
(RANTKED) iterable NORTH 2 WIE—HOERZUH L T, ZOMEI LR I2EERRTa Y
N MREFEEFHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 ¥,
{'r', 'd'} LW XFHNDOEFFELHEMRL FF, comprehensions ZHH L TL 72X\,

single dispatch
generic function D—FETHEZ—ODFIBOTU L VBRI E T,

slice
(RTAR) T =T 22 O—HERELA TV by ATA4RE. FFERE [1 THRALNLHE
BoFoicaaryzEL e TELNE T, BRI, variable_name[1:3:5] T3, AN (RF)
LB slice A7V =27 FERNITHAL TVWE T,

soft deprecated A

soft deprecated API should not be used in new code, but it is safe for already existing code to use
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it. The API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit

warnings.
See PEP 387: Soft Deprecation.

special method
Rk A Y v ) & 2 BNRE O#IE. B XA Z F % 72912 Python 5 HHEERICIF U H & 5 X
Vo R, SOFBEDAY Y R, XYy FAOBRIEBRICT Y X =227 2 OBDONWTWET, Kk
XYV v FIZDOWTIX specialnames T XN TWVE T,

statement
(X) XFEAAL =P (A=FD” 70y 7”) KARARBERTT, XK 2F—V—FroMIIN5
HDDEHELNTT, $BEITIE if. while. for BHH 3,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect

types. See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding
the reference. The strong reference is taken by calling Py_INCREF () when the reference is created

and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

text file
(THFRANI7A4N) str AT 27 M eF@AEZXTES file object TT, LIFLIEX, 7FA M7 74
JEFEBCAAL MERIOTF =X A M) — AT 72 AL, TFRALIYO—T 1 2F ZHBATO
£33, 7T¥ A7 74 LDAE, sys.stdin, sys.stdout, io.Stringl0 f Y AX Y AR EE T F X
FE—=F ('r' or 'w') THWAEZZ 74 LT,

bytes-like 7T Tk BHAEETEDZ I 7ANFT T2 FiIZOVWTE, NAFUT7AIL 5
RLTLZE W,
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triple-quoted string

type

(ZEHZ +— bXFH) 3008 L2 +—Fids (7)) 27 KA b7 4 — () THENCFE, @
WD (—H) 74— PFINEHARTERITE 2 FINGEVE D D FEAD, EO»0HBITHAT
T 1002008 L7l 4= MIBELZIZ RS —TMLICEL N TEET L, TiCE (\) &
OB THDEEATICE D E 2D TEZDT, FFaX T —a Y FHEE S RHRICER]
T,

The type of a Python object determines what kind of object it is; every object has a type. An

object’s type is accessible as its __class__ attribute or can be retrieved with type(obj).

type alias

M4V 7 R) MORIFT, HE#FICRALTHERL £,

M4y 723 Ber b 2HMLT2DICHHTY, HlZI:

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

pass

ZHRERDESICE VAR TSTEET:

Color = tuplelint, int, int]

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

pass

FEREDFIHD H % typing ¥ PEP 484 2L TL 7Z X\,

type hint

universal newlines

(Ble >y b)) Z8 7 7 REME BBD I X =22V EOHIF SN2 B Z4EE T 5 annotation TT,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

sa—NLVEK 77 ABME BT, m—2 L ZEHTHRVWIODOE L Y i typing.
get_type_hints() THUFTZ %7,

FEEEDFTIHD ® % typing ¥ PEP 484 2L T F X\,

>
FRAPAMNY —LDBRED—D2T, UTFTDITRTEITREEML FT: Unix DITRHEE '\n'.
Windows OE '\r\n'. H\> Macintosh OHE '\r'. FHEIZOWTFHEL L 1Z. PEP 278 ¥
PEP 3116 ., X 51T bytes.splitlines() SR L TLZ &\,

variable annotation

(EBT 7 T—=>ay) ZRD 5030 7 ZAEED annotation .

BB o WE 7 7 RABMICERZ NI 72 & 21k, RADIMEETT:
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class C:

field: 'annotation'

BT /7 7—a @B BEEY L odififbiET: flZIE. ZOEEII int DEZISLZ
PRI TVE T

count: int = O

ER7 ) T— a YOI OWTIE annassign SiCHEH L TWE T,

HREDFBHDIH 5 function annotation, PEP 484 , PEP 526 2R LT & W, /2. 7./ 7 —
ParvERHATEINRZALNSS 25 4 A LT annotations-howto SR L TL 72XV,

virtual environment
(IARTEES) WA Y] D Bl X N7 FATEECF. ZAUCE D Python 2—H &7 71 & —3 = VIZI
CY AT 5 ETEHHNTWSMD Python 7 7V 7 — a2 YOBEHCTFH T2 Z 272 < Python Sy
=Y DA VANV EHEHFEITI LD TEET,

venv 2SI L TL 72X W,
virtual machine

(R~ ) BRIIY 7 Py 2 7K DERSN T V¥ 2 — &, Python DM~ »id, N4 b
A—Rary A4 IBMH L N FO—F 2ETLET,

Zen of Python
(Python @1&D) Python ZHELFIHT 2 L TOEZ 2%, Python OFGFHRAIE HF¥EZ Y R M
L7bDTT, Mi7re > 7 MT 7import this” £ 358 ZDVRXMEHDET,
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ABOUT THIS DOCUMENTATION

Python’s documentation is generated from reStructuredText sources using Sphinx, a documentation
y s

generator originally created for Python and now maintained as an independent project.

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
FIEWOTHENTY! GRIF: HAFEROBEIZOWTIX, GitHub F o Issue Tracker TG Z BEWL
i‘j—o)

EFNAYT ko

e Fred L. Drake, Jr., the creator of the original Python documentation toolset and author of much

of the content;
e Docutils 7B =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Contributors to the Python documentation

%< DF 4 H Python §7f. Python H¥EZ 4 751U, ZL T Python F¥FaxXr7—yaYIZHBLTL
NTVWEd, V—REMYD Misc/ACKS 12, ZRHEHBML TS NAEAL ZEAHICTEDD FTHV X
7y TLTHH ET,

Python 2 I 2 =7 4 25 OWEHREE EED 7RI NUIZ DR BESL LW R F 2 X v F—va VIZEFENEEA
Tl -®hre>5!
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BRr>1t>2X

C.1 Python DFESE

Python & 1990 DD, A+ T > X12dH % Stichting Mathematisch Centrum (CWTI, https://www.cwi.nl/
Zi) T Guido van Rossum 12X > T ABC & MIN 2 EEO®RMEFEL L TEAHEINE L, 20EE
L DANAD Python ICEEAL TWE T2, Guido 135 HTH Python BIEE DI > TWET,

1995 4, Guido W &KEY 7 = =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ M) T Python OBFEICHED D, W D2rDNN=Tar%2 VY —-RALE
L7z,

2000 & 3 H. Guido & Python @ 2 7 B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LERER LU E LTz, FH4E 10 H. PythonLabs ¥ — 4% Digital Creations (B ® Zope Corporation,
https://www.zope.org/ ZIR) B D F L1z, Z LT 2001 4, Python BT 2R EERE T 272DD
FEEFIFHAE Python Software Foundation (PSF. https://www.python.org/psf/ ) 236 B L7z,
Z D ¥ & Zope Corporation (& PSF O¥BIEBIcR D £ L7,

Python DV V= RERTA =TV =R (=7 Y —=ZRDEFIX https://opensource.org/ ZHHL T
EEWV) TF, BHRMICAT, T —HERIEE A YD Python VY — 21 GPL Hftic->TWET; %
VY —REDOVTETRICEEDTHD X,

D=2 N—2 i);=33 MR GPL Hi%
09.0-12 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.04+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

22 D 2.1.1 2001-BitE  PSF yes
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0 iR

TGPL Hfft) W5 RHUX, Python 25 GPL TEAZIN TV WS EKTIEH Y £¥ A, Python D F
A RFL2T, GPL 2BV, BELA—Y a VERMTABIEE 2 — 7>V =R 2L ThHh
FWEHA, GPL H DS54 Y ZADRTIX. GPL TY VY —XXINTWAdY 7 b7 =7 ¥ Python
PHAGDELNETH, ZHLADI AV RATREZESITED D £HA,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL 5,

C.2 Terms and conditions for accessing or otherwise using Python
Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed
under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.13.1

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

3.13.1 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 3.13.1 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.13.1 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 3.13.1 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
3.13.1.

4. PSF is making Python 3.13.1 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
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USE OF PYTHON 3.13.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.1

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.1, 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 3.13.1, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1.

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. 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
(RDOR=V1Fil)
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ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

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."

(RDR—=V ki)
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3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
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.
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C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.1 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.
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C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the

verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
(RDOR=V1Fil)
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email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY4 vhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved
(RDR=V ki)
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Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo®@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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
(RDR—DIHE <)
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PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its

documentation for any purpose and without fee is hereby granted,
(RDR—=V ki)
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provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
(RDR—DIhi <)
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TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select EY 2 —X kqueue f Y X — 7 2 — AZOWTDORDEHEEATHE T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions
(RDR=V ki)
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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
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:
(RDR=I1ZHEL)
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Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved
on March 16, 2009, contains the following copyright and licensing notice:

/ sk sk sk ok ok sk sk ok sk ok ok sk ok sk ok ok sk ok sk e ok sk sk sk sk ok sk sk sk e ok sk sk ok e ok sk sk ok o ok sk sk ok ok ok sk sk sk o sk sk sk o sk sk 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
* 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.

*

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

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0

release, and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
(RDR=V ki)
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1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificatioms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

(RDOR=VIFiL)
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"Contribution" shall mean any work of authorship, including
the original version of the Work and any modifications or additions
to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
(RDOR=VIFiL)
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Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices

stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

distribution, then any Derivative Works that You distribute must

include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed

as part of the Derivative Works; within the Source form or

documentation, if provided along with the Derivative Works; or,

within a display generated by the Derivative Works, if and

wherever such third-party notices normally appear. The contents

of the NOTICE file are for informational purposes only and

do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,

any Contribution intentionally submitted for inclusion in the Work

(FiDR— 25 D %)
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by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability

incurred by, or claims asserted against, such Contributor by reason
(RDOR=VIFiL)
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of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including

without limitation the rights to use, copy, modify, merge, publish,
(RDR=V ki)
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distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

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

(RDR—DIHi<)
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jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc T L TW3 Ny ¥ a5 — 7L DELE

¥, cfuhash 7oz 27 +FOdDICHEEIEF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured --with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
(RDOR=VIFil)
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this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following 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
(RDR—DIhi <)
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SOFTWARE.

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

The file Python/qgsbr.c is adapted from FreeBSD’s "Global Unbounded Sequences” safe memory recla-

mation scheme in subr smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright

(RDR—=V ki)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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file object, 156
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filesystem encoding and error
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formatted string literal, 70
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free threading, 157
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generator expression, 158
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help
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module, 77
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key function, 161
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keyword argument, 161
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magic
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sys, 61
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sequence, 168
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single dispatch, 168
sitecustomize, 147
slice, 168
soft deprecated, 168
special method, 169
statement, 169
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string
formatted literal, 70
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strings, documentation, 30, 40
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coding, 41
sys
module, 61
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text encoding, 169
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