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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,
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FUHAED C S5, C++ S Java DB 7 4 KD 13202 F3, TARKEBUTO XS 2w
KOPOHEPHH £5:

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

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

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

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

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

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

4 E1EPR3RZERDES



TWO

PYTHON 4> 27U & %ES

21 122 T)R%Z2EET S

Python AERAIRERIRE T, 4 Y& 7V ZIE—MMNC /usr/local/bin/python3.13 14 Y A b —)L X
NTVWET, #HHLTWS Unix & 2 LOBE VRIZ /usr/local/bin ZBIMT 2L, RDa<wy R TA »
2T REFMTEET:

[pythonB .13 ]

L YDF 4127 MVUIZ Python 4 Y X TV X %A VA N=LTE30EA YA —ARHGEIRTE 20T, A
VERTVRIMDOT 4 L7 MVIZHZ 0D LNFERA; Fii4 Python IZFEL WAL, AT LAEEEICHL
TAHTLIZE W, (FIZX, ZofthiogAie LTI /usr/local/python A —MRITT, )

Microsoft 2 b7 2% Python DA ¥ A b —L%1T -7 Windows ¥ > Tl&, python3.13 2 <> FHF|H
TEEJ, pyexe 7YF % A VA= LEGE py 27 Y FBMER 3, Python Z&EE) T 2 thd /5%
IZDWTIX setting-envvars ZZH L TL X W,

7 7 A WG F (Unix Tl Control-D . DOS % Windows Tld Control-z) Z—X7u >y 7 kb (GRH:
WS D) ICANTRE, AVRTYRPETRAT—RRA 0 THRTLET, dLIOEENS L @hk
W B, awY P quit() EANTHUIA VXY X2 TTEET,

GNU Readline 24 75 V&% K-+ LTWB T A7 4 LT, MEETHRES L 2 U EK, a— FlisED
4 Y RTY ZROITHREMREDFIHCTEE T, a~vy KT 4 VREHKRED T R— I T0 2202 RDF oD
BB FIEZ. BZF S S BANCFEREN Python 71> 7 MZ Control-P # AN L TASZ 2 TL &
S, E—TEDRZRE, avy FI4 VIRERELD D T, MEF —IC OV TOMFIITER WHEASR
SELEREBR 2ZRLTIZE W, MHREISRVEIICRZIZD, PRI —Ny 7EINERE, avY
F o4 VIREMBREIAHTE EEA, ZOHE. BERETOITH O XFRHIFRS 2123y 7 A= %2 {#
SLDHHEEA

A YR 7Y R1F Unix ¥ 2V AU KSR T, FEANDIHRICH S NIRETIE, 3~ N2
HNCFHAAATEITLE T, 7 7 A AHZFIEUCIEE S 52>, python3 < filename O X S ITHFHEATS 7 7
ANVELTHEETR L, AVETVRIET7AAD0 RV TE 2HAAATEITLET,

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


https://tiswww.case.edu/php/chet/readline/rltop.html
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A4 ¥R 7Y X% python -c command [arg]l ... DXSIWEEITE2HEDHDET, ZOBATIE. Y=L
D -cF 7T areRU &I, command IZHE LT EFEITLE T, Python XUZiE, AR—ZAREDY =
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|&D=IFEL

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

2.1.2 WEE—F

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

$ python3.13

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.

>>>

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

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

6 % 2 E Python 1 RSV R%FES



Python Tutorial, 'J'J—2X 3.13.0rc2

(RIDR=I D5 DR E)

Be careful not to fall off!

MEEE— FIZOWTORMNE HEE—F 2L TSV,

22 1R TR EFDIRIE
221 YV—Xd—FOXFI—K

77 4L b Tid. Python ®Y —2a—FiZ UTF-8 Tzrya—RFEIhTW3bDr LTHFbhEd, UTF-8
T, MAFDIZL AL DEFEOLF R, FRHCIFHN) 70, #@AllF. aX Y b RECHETET, — 27
L. BHES 4 7' VIE#HIFI2 ASCII XFDAZFALTNT, ZOMDKR—2 T Nka— Kb ZoEEFIC
WEOINETT, TNODOXLFEIELLRRT RO, TT74 XR—=1FZD 7 7 A2 UTF-8 Th % FHxilk
LT, ZO7 7 A NZEENTVWEXFEETHR— L7+ b2EbRIFNIED £HA,

FIZxNrbIva—FT4 NI a—FT 4 I EFERATRIE. 7 74D FEE OITICRRlRa Xy
FEBMLZTAERZD RA, ERELTOED T

[# —-*— coding: encoding —*-—

encoding 2%, Python 2% codecs THR—F L TWAAMBR LY a—T 4 VI RIEELE T,

iz, Windows-1252 > a—75 4 Y 7R EHT 2123, Y —Ra—F 7 7 A VOEETIETRLDOESICL
ERCRE

[# —*— coding: cpl252 —*-

Y —RZa— R UNIX “shebang” 1T T E B5EI2IE, KHEIT OL— 3T A, ZDEEI
X, Za—FT4 YIOEFE 7 A VD2TEHICEMLET, FIZIEUTDOIS k) £

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

21D

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 ZEE LTES

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

3.1.1 &

A RFTY R, HELESDLICHELET: X2 ANT 2L, ZOMRBEREINT T, KOSGEIFR
EZSDTT: HEF +. - . / KXo TEMERZITI 2 TE, AN (O) 27 r—Auicfis 2
ENTEET, HIRIL:

>>> 2 + 2
4
>>> 50 - b*6
20
>>> (50 - 5%6) / 4
(RDR—T12Hi )
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(RIDR=I D5 DR E)
5.0

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

B (BRI, 2. 4. 20) i int BITH D, /IMEEEREOR (B2, 5.0, 1.6) I float BTF, BfEH
WOWTEEDF 2a— I 7L TELIKETWEE S,

BREL (/) 13 CRE/ MR R L 5, // HETIE BHERE 217V, BEEZELE3; BRI % TK
@ibﬁ—o .

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

>>>

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

5

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

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

17

Python T, HEREEFHHET 2012 +* HEFHEZ 3

>>> 5 xx 2 # 5 squared

25

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

FES (=) BEBEZRAT 2 e 220 E s, KAZT-oTH, FREHEASHT. ROAS T T b
FKREINET, -

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

ZRAH 7 ER SNTORY (DF HEBPRAZINTVRY) BE, TOEHEHES L5527 —2¥A
LEJ:

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

NameError: name 'n' is not defined

FHPMREERCY R P LTVWET, HENRDE (AT ¥ F) KEBOMBADEL > TV I HA,
HE IO A RS ¥ P28 NIRRT R L 5

ok 1 - KD BRIEMDENDT, -3%x2 1% -(3%xx2) RSN, FHERBRIE -9 K2V ET, ThZBIIT 9 2187203,
(=3)**2 P HXET

10 £ 3 & EXIELS5H L Python OFBN
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>>> 4 x 3.75 - 1
14.0

HREE— R Tl RBICFERSNAEREER _ KRAShET, ZOZezAMT 5L, Python ZFEH L
LTS & 22, FHRZENE L TIT O MEENZ DI D £9, UITIHZRLET:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

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

int & float IZMIZ. Python !X Decimal % Fraction % & DMOEMEM b I K- L TVWET, HEHK
HAHAABRE LTHR—-FLTED, j LR I EEFZE > TEHMZRLES (Bl: 3+55),

3.1.2 7% X+

Python (3BEZ T TR 7F AT (WbW2 XFH]) TH S str ML o TRISNET) 2|5 2eh
TEXT, | DEDRFR rabbit D K5 RHEE, Paris O X 5 244l Got your back. k57 H TN
TFINCF, LFINES Y I 5= (1. ) FREETAZ 54— b ("...0) THA, Y5 oEMoT
DEVEDHD EFEAT

>>> '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"

ZF—FDHTT +— b ZFENZWEE \ ZRICHITIMNZ 28T 25 —7) 25308 3HDET,
H LI, XFHTHERHLEZWZ +— 23O FD7 — FTHLZI LD TEE T,

>>> 'doesn\'t' # use \' to escape the single quote...
"doesn't"
>>> "doesn't" # ...or use double quotes instead
"doesn't"
>>> '"Yes," they said.'
(RDR=T12HiL)

2 MOEELEST, \n O &SRB, B (1...) L @B (... v) TRUERERS 2T, MEOK—0k
Wik, BE|HFCHLALZENTIE " 2 X7 =7 T 208NV (7220 \' BT A5 —FT208EPH5) 28T, ¥dbFE/
T

3.1. Python ZE5HC LTHES 11
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(RIDR=I D5 DR E)
'"Yes," they said.'
>>> "\"Yes,\" they said."
'"Yes," they said.'
>>> '"Isn\'t," they said.'
""Isn\'t," they said.'

Python ¥ = VT, XFHN2ERT D ZTEXFHNHNEIND L ETRAATTVELRLZZeBHD £T,
print ) BIEMES &, MilmD 2 + — b2 %D TR Y =T ENLEXFRRRLTHE RSN 2, &
DIARTWETHNITEET,

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

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

'First line.\nSecond line.'

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

Second line.

\ I KRR L TR N RWVIEEIR. &IOS RFORNC ¢ )72 raw strings H3MHEZ
9

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

ame

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

C:\some\name

raw XFHNEHID L ED D D £3: raw XFHNIARMED “¢ XFTIIHR T TE I H A, bl & RIRITIEIC
DWTIE the FAQ entry 2L TL 2 & W,

XFHN T I MIBEATICE 72D o TEI E T, 1 DOFEE @B HRF (.o v v 000 Bff
528 TT, BITXFREEFNCXFINCEENE T, [TRIC\ T2 TEDRVWEIITS L
HTEET, KROH:

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

FERD K S HINCED £F (ROIOBEITLFRETNTVARV I LIERL T EZIWV):

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

-H hostname Hostname to connect to

XFHNE + HEFTHEMEZES ({ 223 T—2IF%) ZENTE, x HEFTRESELILPTEET:

12 £ 3 & EXIELS5H L Python OBN
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>>> # 3 times 'un', followed by 'ium'
>>> 3 % 'un' + 'ium'

'unununium'

HE L THA TV EED XFHVTIIL (%D, sIAfFCHbNLXTS) 3, BEMCEE SN E T,

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

OB, ROFINZSEAT LW E FIC THRICLDB XT:

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

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

ZHE 2 DDV TIAEDS LISHLTOAE E, 23 s 28 A:

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

SyntaxError: invalid syntax

ZRE S LRERE Y 7T IN2#iE L2 EIR, + 2o TS

>>> prefix + 'thon'
'Python'

XFINE ATV IR (RF) RIBELTXFRIETEZ T, BYIOLFDOA VT v 7 RAF 017D ¥,
XFEEERT, EHOF—RAZHABRINTVERA; XFLIT, BIZEXD 1 OXFFHITT:

>>> word = 'Python'

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

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

'n!'

ATy 72 ZE, ADEBIETEEET, ZOHE. ArOBATVEXT:

>>> word[-1] # last character

’nl

>>> word[-2] # second-last character
’0|

(RDOR=V1Fil)
3.1. Python ZE5H LTHES 13
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(RIDR=I D5 DR E)
>>> word[-6]
IPI

010 ERAITERVDT, BADAL Y Fy 7 RF -1 BoRED £,

A VT IRARELICMA, ATFAR Y R-PENTVET, 4 V77 ARELIAL DXFERIFT 5 DIl
WETD, RAFAR 25 LTI BTS2 2 e TEET:

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

AT AADA VT 7 A& BT 7 4V MERD D ET; MDA VT v 2 A EWETZe, 0 L R
INFET, —HFD DA VT IREERTEIE, ATARTEIXFHNDH A X ARINFET,

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

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

lonl

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

'on'

BIAMEIXE ICE TN, RTHEIZFECEENRVWIEICHERELTLEE WY, ZOT s[:i] + sli:] 3HEIZ s
PELL DY ET:

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

ATAZRDFENAEBIEZZROVAER. A VT v VAR F L XFD HWIE (between) ZIELTED., &
WO FDIND 0 127820 TWVWIEEZDIETT, 25T 5L, n XFPBIRIZXFINTDOREDOFDH
WEA YTy 7 A n 2D ET, HIZIEZS5TY

e
[ Plyltlhl|olmn|l
NI
0 1 2 3 4 5 6

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

LITHORFISLFID 0 26 6 FTDA v F v 7 2ADMBERLTVWET; 2THREMET 28D4 VF v
IRAERLTOVET, i 256 j FTORIA RE, T2 i 2fTVEER»S j e fTwiBREFTtoe2TD
XFEPHR>TVET,

EDAVF v 2 ADEE, AFA4 RN —Fr Y ADEZIF. XA F74 ZADWIHDA > F v 7 ZAp3EiFHMNIZH
ZRED, ATy 7 ABOECKED 5, HlZIZE, word[1:3] OEXIE 21k D ET,

REBMEDA VT 7 AL T L7 —0RELET:

14 £ 3 & EXIES5H L Python OBN
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>>> 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

LoL. R4 ATHIFNDA VT v 7 X% f ol Z2id, EFRLIGL TR TS NET

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

Python OXFHNIEETEERA - 2F D FE TY, o T, XFFNDA T v 7 ATHE LD 550
WKRAZITS 2o —DHRELET:

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: 'str' object does not support item assignment

TLDXFHN & Bl DS FHNDREIZGE R, H L S LFHN R L TS0

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

>>> word[:2] + 'py'
‘Pypy'

HAABIEL len () I XFHNDEE (length) ZIRL £3:

>>> s = 'supercalifragilisticexpialidocious'

>>> len(s)

34

25

textseq X
FINIRKMNL =T VR8T, ¥—F VY RBTHR- P SN TV HBOBRMEL Y R—FLT
WY,

string-methods X
FHNG, BERNREPRBREIT I DOREL DAY vy FEYR-FLTVET,

f-strings =
DH DAL R— b LIXXFH T I

3.1. Python ZE5H LTHES 15
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formatstrings
str.format () 2o XFHDT7 + —< v MZOWTDERMED D £5,

old-string-formatting X
FHND % HEFOEART Y R THLHERXHOHEINLZHNT + —< v MEEIZOWT, FLL
SR ENTVE T,

3.1.3 UR ME (list)

Python 132 < ® 88 (compound) 77— 2B LA TED, HBOEL LD 2D E T, &I
DBENDIX VR b (list) T, ary<XYhofd (EE) oz AHFEINTHALZ D LTEERINET,
VA MIRLZHOEZRZELI DD D EITH, BREFACHOERDALZRE T,

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

XFF (MO ETOMAAAD =72 Z ) DX, VAMNIA VT v IARRIA AN TEET:

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

1

>>> squares[-1]

25

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

DR ME, VRAMOEERED S R—FLTVWET:

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

PE XTI 3E ST, VA ME AE ATTOT, BEREEZANEZALNET:

>>> 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 LWERZBMTEXT (ZDXAY Y FIZOWTIFETIFLL
HTonEgd):

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

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

16 £ 3 & EXIES5H L Python OBN
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B AT Python 3IRLTTF =& %2 at—LE¥A, VA PEZEBIRATZ . ZOZHE BIFED

DXk Z22RBLET, DAL ZHELTYRAMNEEDEERZ{TH ., FOVA L+ %

ZREBLUTHERETE XY, -

L7z RToOMo

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

>>> rgba = rgb

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

>>> rgba.append("Alph")

>>> rgb

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

ETDRT A AEIZ, IBESNLEZZESOHLVWI XA FERLET, HlZE, ROXF4 RF, VA RD

‘wavr— 2 ELET, -

>>> correct_rgba = rgbal:]

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

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

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

274 A2F, RADBTEZT, A7 RADRAT, VAIDYH A XEZEHLD, & TEHIFRLZDBTE

%7

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

[‘a', 'b', 'c', 'd', 'e', 'f', 'g']

>>> # replace some values

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

>>> letters

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

>>> # now remove them

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

>>> letters

(90, TR, 00, e

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

>>> letters

1

FAABE len(O) BV A MICHEZFT:

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

VR FEART (EDPOVRAFEALY R FEES) ICTEXT, IR

{>>>a= [lal, Ibl, ICl]

(RDR—=T12Hi)

3.1. Python ZE5HC LTHES
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(FiDR— 25 D %)

>>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

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

[Ial’ Ibl, Icl]
>>> x[0] [1]
'p!

3.2 7OV 520N\ DE—4%

bHEAA. 2723 2 XD b o b EMLFEEICDH Python 22 FF, flX1Z. Fibonacci series DSEFHDER
FHINIRD LS IcEF F 5

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

0 o0 W N = = O -

LBITIE W OH LWERER AL TWE T,

o BAIDITITIE BBERORA (multiple assignment) A > TWET: Z¥ a & b ik, ZHh 2K
WHILWEO & 1 RZ->T0Ed, ZOoRAR REDITTHHEODATVWEY, RAXTR, ¥34
AOXBTRTFHli S . KICKRABTONE T, ALHORE. Eh AN IEFISFHEi S E 3,

o while &, &M (Z 2T “a < 104 PETHIMHFEITE#DIEL (W—7L) £F, Python T
. C SRELAMRC, ErThVWEBEEIEL D, a3 fTtd, &R CFFIES Y X ME
REBMRZET, 2hbAos—roxb, FEXe LTHEATEEd, R 1 Loy —r R
HT, Oy —r YRR DET, ¥ TV THEDODA TV EERMET A MEY ¥ IARKIETT, &
W HEEE T C SRBLFEETT: T4bb. < (K D/DAEWV) > (EhKREWV), == (FLW), <=
(ED/DZOHFELWV), >= (KD KZFVHLFELWV), BXY 1= (FLLIARWV), TT,

o« N—TD KK (body) \F. 1T (indent, FTIF) SHTHETF: 47 ME Python iIZBW
T FIXEIN—TICEEDZFETT, Mt 7a >y 7 h T, 4 Y7y M ENLSTE2ANT
WKER 7R (BBIED) AR—Z 2O FIUIRD $E A, FHINTE, b o L EHERUHEZ AT
BHEIRXTFAPLIT 4 RS ZLITRDEZTLEI, BEALYDTHFR LT 4 RIZ, HEIA VTV
MEREZF o TWE T, HEXZMFERNICAN T2 2123, AN TOL S LE LTREICZETEZ A

18 £ 3 & EXIES5H L Python OBN
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31D

NLET, T R=—PRENPREDITZ ANLDP, HWTERWED T, £EANZTm Y 2
AT, ETOTREUCETA V7Y PSR TOVRIFUILSRVOTHERELTLEZE W,

print O BIEUE. GAONLGIHMOMEEZEZEHL T, TR (NCEEDORI TR o7 & 57%) BITH
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 . HODOREBZEITXF2HAOLEVWE ST LD, HoXX T2 RE
WKHALZDTEET:

>>> a, b =0, 1

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

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

3.2
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FOUR

FOMoOFHIO—Y—IL

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

4.1 if X

BEZELRDBBALADUZ if XTL x5, HIZI:

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

print('More')

More

Yol LD elif HZEMS Z L TE, else HEMIFZZLDTEZTT, F—U—F 'elif’ I ’else if’ %
WL L72bDT, BFEIRA VTV MBI 20IHIHET, —HOD if ... elif ... elif ... &, MO FFEI
BlF 2 switch X case XDORHE %D £3,

W ODDERE R CELZ IR T 23560, FEDTISEE» 2R T 258 121d. match X2EFTT,
FEHINE match X 2SR L TL7ZE W0,

21
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4.2 for X

Python @ for 3iX. @& C FFEX Pascal i THWARNTWVWE 2 H LKW for XEIFPLEVWET,
(Pascal @ & 512) BICEMUDBINC DT 5 RIEZITo7D. (C DX IIZ) BEL AT v e ARk 2 1
HFedbI—PPERTESXHICT2DLITEN, Python D for i, EEDOY—F7 M (YR M EF
XFH) Wbz o TRIEZITVWE T, RIEDIEFRIZS — 7 ¥ AFICEBZ BTN B IEHF TS, Hlzi:

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

print(w, len(w))

cat 3
window 6

defenestrate 12

ALy arA 7Yl FOEERENEE L TWEEEIZ, 20aL 72 ard 7 P27 VeEETLZa—
RIXHR T 200 HENICKRDFET, 2555 LDd, aLryaryAr7y=7 b@av—iax LT RIGNHE
FEAh fLwalrryari sV MRERT 2 A0EEITEBELLTVWTT:

# AL o> a U AEM

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

# HEt: JE—%RHE
for user, status in users.copy().items():
if status == 'inactive':

del users[user]

# Hgt: AL 3 ER

active_users = {}

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

active_users[user] = status

4.3 range() B

BANZ DTz > TRIEET S BDEDD 255, HAAABEE range ) BEFITT, Z OBEBUIEME DK%
ERRLFET:

>>> for i in range(5):

print (i)

> W N, O -
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FEE L7 AR I N2 > — 5 Y RIIEA D £¥ A, range(10) & 10 HOEEAERL, X 10 D> —
FYRACBILZEEEDA YT R D £T, range ZHIOB SR LD, hOBEME (BTH; ¥
BIZMIC 25 v 7 (step) LIEZNS L bB D ET) 2IETH L bTEFT:

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

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

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

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

LaL., ZL DFEIX enumerate () BEEE S HEMNTT, L—TDFI=v o 2SRLTLEE W,

range FEHZEHE N TR AR IR ET:

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

range() 2R T ATV 227 NI, WAWARRETY A M THI0DEIIRABOETH, ALEYR T
EHHFHA, ZHEX ATV — b LERICEATREIOMERG U EBERIRT AT 27 b TF, L LERK
YR FRIEDZ DT TIERVD T, AR—ZADHIFNITHED 3,

CDEIRATI2MEATTTIL eMENE T, TASEBBEEEEOZ -7y r e LT, H5707
DEHEBRXEZZ2DICHELTWET, for XBZFDXIRBEMTHZ2 I LIZTTICRTETEY, 4177
TN EZ TR A OFNCE sum() 3H D F 5

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

DRI, AT TNEBIRLEDA T I 25 TRV OhOBBLAHTEE T, T—HEE T
1Z. 1ist ) WICOWTEDEELL L £ 7,

4.3. range() B#X 23
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4.4 break X ¥ continue X ¥ IL—7D else fii

break Xid. Z®D break XEWHEL TWSDNHNTH 5 for XE/21F while XA SHKIFHT I L TE
£,

for X ¥ while X TlX else HixHFEL Z A TEE T,

for XDHFA. else HilZ — FUHOBREDEINFETE N H LITEITSNET,

while XDBZEIF. V—THRUEPBE R o7b L ICFETEINE T,

B 5DN—TXTH, break IT& o TL—FUENBHKET Lzt Fld else B FEITEINFRAYY,

ZFofr LT, BHREPHFERT S for XEMUTFNIRLET:

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

print(n, 'is a prime number')

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

equals 2 * 4

© 00 N O O W N -

equals 3 * 3

(25, ZAIFIELWVWa—FTT, KL RTLEEW: else filk if X TREAEL | for L—=FIKELTW
79, )

N—TD else A)lE, if XD else &V B try XD else WK TWVWE T, try XD else ANIHIABFAEL
B o IRRZETE N, V—TD else fAJid break ENRDP o GHEICETENE T, try XL HIHHTON
ToOFME FINENIET S 2SR TSN,

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

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

print("Found an odd number", num)

Found an even number 2
Found an odd number 3

Found an even number 4

Found an odd number 5
(RDOR=V1Fil)
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(RIDR=I D5 DR E)
Found an even number 6
Found an odd number 7
Found an even number 8

Found an odd number 9

4.5 pass X

pass IFTH LEH A, pass 1&. XLEEL WX LERINTWED, 0 J 4 HAOEES T 24
BNV b g 3

>>> while True:

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

INERPIDT TR EED e ZIZ XL HbNBTETT:

>>> class MyEmptyClass:

pass

pass Db 5 1 DOFVIEIE, HFHLWVa— FEFVTWVWS L ZOBMPEEXDOREBEDOARK LTTT, &
53522 T. LOMRMZLANLTEZIRITIONE T, pass IMHIEIEHINFT

>>> def initlog(*args):

pass # Remember to timplement this!

4.6 match X

match XX 1 DORXZHEEL. ZOMHEERITHIL 1 DL ED case 70y ZIHESI NI X — 2l L %
3. ZOREE C % Java, JavaScript(RPHEDOZHDFEE) O switch X & REANTIEBI TV E T3, Rust %
Haskell D %% —>< v F U7X DBTVE T, RISy FLEARZ =V DANETSH, TV R—F
b (=T Y RADERPATI 27 bOEMN) HOEEIRD ML TEMICRATE 2 TEET,

D HHLERE, HROEIN LTI O EDY 77 1T

def http_error(status):
match status:
case 400:
return "Bad request"
case 404:
return "Not found"
case 418:

return "I'm a teapot"

(RDR—IHE<)

4.5. pass X 25
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(RIDR=I D5 DR E)

case
return "Something's wrong with the internet"

REDTR Yy Z7120WT: B _ 13 9AILREA—F offizz L., vy FIHNRBLEREA, vvFT5
T ADRWGEIR. 20Ty 7R ETSNERA,

ROV TI0% | (Cor”) ZEHLTHAGDODET 1 DO X -V TEET:

case 401 | 403 | 404:
return "Not allowed"

NRE=VET7 vy TRADTE, ZEIHUTDT 6N ET:

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

raise ValueError("Not a point")

ZOIA—FREBRELTRERTEIV! RUIDARZR—VIZIE 220DV T IA08HD, ETRLEY T I8
R—Y DR EZ BN TEET, LOLRD 20088 -3V F L EROMAEDED D, *t
% (point) 2 HEHZHLD i L TERUC BUDITF $5., AFBHD X —VIE 2 0DEZMDIAAE T, AU,
7y 7R (x, y) = point EHERAICITVE T,

TR EWENT 2720127 7 Ao TVEHER. 77 RAHDERAICAVA I 7X—D X558 DY
AMEIEETEE T, BUHEOMEIZBICIDIATNE T,

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

self.y =y

def where_is(point):
match point:

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

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

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

case Point():

print("Somewhere else")
(RDR—T12HE L)
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(RIDR=I D5 DR E)
case _

print("Not a point")

WL ODDOHARAARY 7 A TIIMNES I FBFEHATE, BHEOEEFLZRELET Bl: 7—-227F7X), TR
@ __match_args__ FiEMHICX > T, & - O TREEOHERMNELZ ER TS 2D TEET, ("x7,
"y BREZINIGE LROITRTOARE = FFMTT (TXTEME y 25 var ZEUSHE T2 6N ET):

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

Point (y=var, x=1)

BT TODARX =V DFAHE. 2=, RAXOELCHET 2 bDEIRLIZEATH e ARTZ
ETT, ZAUTX D, COERICRICHRAZINZ 000D 3, HoAE] (LFEED var 2y 72008
<y FXTEBPRAZINE T, Py MIZDOART (foo.bar ), EHH (LFELD x=, y=2¥ ). 77 A
% (BHTDBAD () ko THEIZN S, LED Point 72Y) IKIHMERRAZI T E A,

RE=NEVLBTHANT (FAPMN) IKTBHZEMNTEET, FlRIE. __match_args__ ZEML 7z Point
JIADYAMIHMLTRDESI Ty FRITO 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(£"Single point {x}, {y}")
case [Point(0, y1), Point(0, y2)]:
print(f"Two on the Y axis at {yl}, {y2}")
case

print ("Something else")

NRR = if HiZBINTEE T, ZHUT " H— K" 2RENE T, F— KD false DIFE. match IZRKRD
case 70y 7 DI EIL 3, H— FEFMEST2NMENE D IAETNS Z 2 IER L TL &

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

print (f"Not on the diagonal")

Z DD FDBD N D BB AR

4.6. match X 27
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LEd, BEZASE LT, A 7L —Z—XFHTREIYFLEE A

o V=T VARR=VIIIIRT Vv PP R—b: [x, y, *rest] ¥ (x, y, *rest) 7 Vv
RAELTHRILESICEMELE S, * DH L DEHKHAIE _ TH XL, 208D (x, vy, *_) FHRIKT
b 2D0DT7ATLEROY =T YRIZYyF L, BRDDT7 A 7 LEERHESD 5N ER A

o ¥y ¥y KX —: {"bandwidth": b, "latency": 1} {IEfFE DS "bandwidth" & "latency"
DEZMDIABE T, ¥ —F Y AAR—V 3R RD, ZNLSOF -3 EREN T, 7o vy
ZDES7% kkrest YR — FENTVET (LaL, #+_ 3ARGBEDE LN TVET),

o I NRKX—VTldas F—V—FEMFEHLTHEELZEDIAAZT:

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

ZOFITIEATIPS 2 BHHOERY p2 L LTHDIABLET (AP 220DRAL Y PO =7 VA TH

5 58)

e EFXAYDY T INMIR—MEIE L 32, > 7 k2D True, False. None TIXiliAlfE % L

LT,

o NE—VZRAHTZMNIE-RPHEHTEET, E2IRDADERE LTS 2 2li<kd

2. Py MIZOERHITT 208D D £,

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

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

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

X a7z @A LB OflE PEP 636 I2F 22— MU 7ABKTHALTH D 5,

4.7 BB ZEERT S

7 4 RF v FEF (Fibonacci series) ZEED FREE TEX T X5 BB EERTE XTI

>>> def fib(n): # write Fibonacct series up to n

"""Prent a Fibonacci series up to n."""
a, b =0, 1
while a < n:

(RD<—J12Hi <)

28
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(FiDR— 25 D %)
print(a, end=' ')
a, b = b, atb
print()

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

def ZRAED E&E (definition) B ¥ =7 — FTF, def DRITIE, BIESH ARG B2 AFEIMTHA LY
A M BT RITAUIRD TR A, BEOFEREZMELT 2 FITUIRDITH LMD, 4 V7Y PEhTwiRiTh
372D FE A

B OARARDFIRT B2 XORAIIDITEXFHNI T IMUCTEI e b TEET, 208G, TOXTFINIEKD
F¥ 2 XY 7—2a 54 (documentation string). ¥ 7213 docstring £ WHENF F, (docstring 12DV T
F RFAXAYT—2aVXFF TEHRF->TVET, ) FFaXrF—va rXFEEfio ey —izid,
F VT4 ERHRINEZ BEIINCAER LD, =PRI — R EEMETE2X5129753
OWBHYET, HADPELI—FRFFa X0 7—2aryIFNEANZDEFIVEIETT, EELHEOITIT
{7ZEW,

BI%Z 1T (execution) 325 & %, OO —WNVEH DD b 27272 KT —7 0 (symbol
table) SHEINE T, d o LIEfEICWVS &, BN TEBANDRAEZITI &, ZOHEEXTRTIOR—HIL
B VRN T =TGRS NE T, —H. ZROSHRETI . TR —INRI VY RLT — T UHIRRZ
N, KX SIHMIDBEB DO —hLiesy Y RAT =TV ERZE L, ZOHBI7A— LR VRLT— T %
AN, RBICHAAADHET T — TV ERANE T, (6o T, BEOHFTIX (0 — LB global X T
EINTOWD ., SMIDBIE DZEED nonlocal X THEZINTWARWVIRD) 7'a— LAl DBIE D
ZEIWCEBEEZRATEZEAN, BZRITZZETEET,

Bz RN SRR O FERR D 5 1R (25150 &, BRSO HE N5 & ZICHBon —Anizy YR T—T 0
MIZIDAENET, £5 55 28T, E518UL EEL (call by value) TRRICEEINZ ZLITRD ET
(ZZTO fE (value) LI EHITH TV =27 v AD B (reference) Z W\, A7V =7 FDEZDHDTIED
DEVA) . HIZEBPFOBBEMOHT L &, BHZHBIICPEOH T 2 212d, Filz ool L
DDA —=TNIZS Y RNT = TN E N E T,

BHMOERZITO . BEBIEEEA 7Y 2 7 P e 2D RBEDS VR T =T A D ARG NE T, 4
YR—=TYRIZDHHPHET AT = 7 b2 —FERBE (user-defined function) & U TEML 9
ORISR CEBA 7S =227 P 2IGT N TE, FRZOBBICT 7R T 27DIMEHT 2N TE

S

>>> fib

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

>>> £(100)
0112358 13 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 S5 V) X e i TR0 DIC, H2IET &5 % EE DIREHTT:

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

return result

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

Z DHE Python O L WHEREEZ R L TWET:

e return X TIX. BEH»S—2OfEZIRL £3, return O5|# L 2 2 X237 WI55. None 2R D £3,
BT L= Z12% None 2SR D £3,

o result.append(a) ¥WH X T, result A7V z27 bD XYy R BPPEFHENET, XV v Frid,
A7V M BT 2 B OZ2THD, obj.methodname ¥ RENE T, I I T, obj 5
DATY 27 (ROBEDHHET) THY., methodname ZZDA TV =7 FORITERI NIz A
Yy FHTT, BARBBZEAZHHBEOXY v FZERLTVWET, BRLIMUAFECHAFDOAY v
ZROZELHARETHD, EbHDHDDBDTH 0 VISBRIBEFNELEA, (F7 7R %2 fio
THEDOER XY vy REESTERT DI TEET, B: V5 R) flicH % append() XV v R
F VA MAT Y27 ML TERZINTVEHDT, VA MNORBZHLVWERTEMLET, Z
DHITIE result = result + [a]l EFEMTTH, FREIED ETEIRX—TT,
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4.8 BAHERICOVWTHSIIL

AZADGEHSBEREERT S LB TEXRT, FIBODERTECE 3 20EXAH D, 2hozillas
bDEBZENTEET,

4.8.1 77 #)L b D5I¥E

bo L HEMLDIE. — O EDFIEICHLTT 7 4V bOMEERIEE S 2 TF, ZoBEef> . E&R
ENTVL 5 E D DI NERR D5 BT 2 B R L £ 9

def ask_ok(prompt, retries=4, reminder='Please try again!'):
while True:
reply = input (prompt)
if reply in {'y', 'ye', 'yes'}:
return True
if reply in {'n', 'no', 'nop', 'nope'l}:
return False
retries = retries - 1
if retries < O:

raise ValueError('invalid user response')

print (reminder)

Z OBEBUI WL DD HIETHUHE £ T
o WHODGIBDAE Z %: ask_ok('Do you really want to quit?')
o —ODF T ariliE52%: ask_ ok('0K to overwrite the file?', 2)

e RTD5¥%52%: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
")

COPITIE in F—7— FHABAZINTVET, ZOF—TV— NI —F Y APREDEEZEZGATVWENE D
DR B Db ET,

77 40 MEZ, BBOVERSINAREAT, BE ERLTWDS llo X2 —7 (scope) THidt s DT

i=5

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

i=6
£0

X5 Z2HALET,

EERES: 774V MEZ 1 ERT LAFBS N ERA. 77 40 MES Y R M OREED & 5 RAHARER
F7Y 27 b ORHTIZZ D ENTE T, HIAILNOBRE, BTkt < IR L cRIBuciE s h T b
I8z REL T
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def f(a, L=[]):
L.append(a)
return L

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

Zoa— Rk, UTFEHAOLET

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

BAEOBITFOH L TT 7 4L MEZHEA L2 2T S KO DU TO XS ez ES ZehTEHT:

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

return L

4.8.2 ¥—7J—F5|#

B % kwarg=value L WHERD F—T—F5|H 2o TSI T I b TEET, HIRIF. UTOREE:

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

. BEBIE (voltage) &4 72 a VEI¥ (state. action. type) ZRUITIFE T, ZOREEIUL TV
FTHHLOIETHUIER £

parrot (1000)

parrot (voltage=1000)

parrot (voltage=1000000, action='V0000OM')
parrot (action='V00000M', voltage=1000000)

parrot('a million', 'bereft of life', 'jump')

1 positional argument
1 keyword argument

2 keyword arguments

2 keyword arguments

3 positional arguments

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

23, LU OREOH LIdAEYI T3

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

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

32 %45 zotoRErO—v—IL
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BBOMUOHLIZBWT, F—v— FIEIIMNES IBOBZTRIIIRD FRA, EXNsF—v— F5lHuZ
2T, B TZINI o2 5OV T AL ITHIG L TWaRITFHUIR 53 (Bl 21, actor 12 @ parrot B4
Bo518r LTHYITIEZD D FRA). IHFEEETED D FH A, ZHUEF TS a Y TRV THFEEET
3 (FlR1E. parrot(voltage=1000) HHYITT ), W2 258D EEZERENIZITINEL A, ZOHIER
W& D RBCS 2603

>>> 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'

5 DTS **name DIERD b DA H 2 . ZHETORGIBUTIEL72b DERLE TRXTOF—T —F
SIS A - F2EEE (typesmapping ZSH8) #ZIJHD £3, **name |& *name O %E & 2, WEIEDO VU R
N EBRINBIBDOA T BTV BZITIS 58 (RONHITHRNET) LHAGDESNE T, (*name
¥ **name X DHENCRIFIUIRD FHA), HIZIE. HIFEBOERZUTDLISICT S L

def cheeseshop(kind, *arguments, **keywords):
print("-- Do you have any", kind, "7")
print("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print("-" * 40)
for kw in keywords:

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

PR LIZBAR D X 5127 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")

BHEALAMTD I T ENF T

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

It's really very, VERY runny, sir.

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

BB, BROX—7— N5z 525812, ThohthIhsEFE. BB LTS Z o k)EF &
FRCIZZD %9,
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4.8.3 FHBINFAX—%

F7 4L T FIBEMIE 213 F — 7 — FIC X BBH/RT Python BN E T, AlFltke 7+ —~
VADEDIZ, FORIBMBME, MBEELEF—V—F, F—T7—FOLrNTHEINSPEZHEFEEHET 2
DICHBERZIEZRAUT IV ESIZ, 5IBOBINT2HRET 2 2 2 ICI3EWRSH D 7,

BIBUERIIRD X 51272 h %3

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

|
| Positional or keyword |
|

- Keyword only

-- Positional only

TIT. /e *xB AT aryTd, HHINLGE. o0l 5d, sIBMPBEBICEEI NS TIE bbb,
MEHH, MEFZEF—V—F F—U—FHH, tvoksloEZRLEd, F—v—F5lEd 4
Hift Z 518 XN £,

UBXIFF—7— F5I¥

BIRUERIC / b *» BRVEER, FIBUIME £ 23F -7 — FCEBICEEZ X T,

fIEER5 |

IhEd 5P LHELIRTAZ L, FEDIFIHE NEER tHzMIonEd, NEER OLG. 5IHDIE
FREETHD, F—U—-F Tz ItA, MEBHEHAIBZ / (RF vy a) ORIICKBESNE T, /
. MESEHTEERD 0518 ORI BES 2 DI SR T, BIRUERIC / 27WGE, EE
Hslizdh $€8 A,

/ DREDFIRZ, IBEEF—T—F ., LA F—7—FEAH T,

F—U—FEHSIH

518 ¥ —U — FEIRTHETRENRD 2 2R T F—T—FERA L LT E~—27F512i1d 5180 R
FORGID F—T7—FEA FIBDERNC « ZEEL X7,

5k (0t
/ BEO* Vol = —IZERZIA> T, ROBBIERDOHIZ AT ZE W

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

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

(RDOR=V1Fil)
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(FiDR— 25 D %)
>>> def kwd_only_arg(*, arg):
print (arg)

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

print(pos_only, standard, kwd_only)

ROBIRALD D 2 ERDENOABUESR standard_arg &, FOH LHMICHIRZRIITE 53, 51803107
BEELREF—7—-FTEINLET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 HHOBIMD pos_only_arg 1. / HEEERICH 20T, FIEIMESEMIC D $7

>>> pos_only_arg(1)
1

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

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

3 HZHOBE kwd_only_args (&, BIEUERIC * 23H 2D T, 51EEF—v— FEHEHICRD 3

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

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

>>> kwd_only_arg(arg=3)
3

Z L TRERDOBIZ 3 D510 EZ — > DBBERDFTHP L TVET:

>>> 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(l, 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):

(RDR=V1FiL)
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(FiDR— 25 D %)

File "<stdin>", line 1, in <module>
TypeError: combined_example() got some positional-only arguments passed as keyword arguments:

— 'pos_only'

Bi£IC, MBS name ¥ name ¥ — ¥ L THD *xkwds ORNCBEMNLRE LN D 2B EREEZITAE
L&,

def foo(name, **kwds):

return 'name' in kwds

*—7— R{Z 'name' ZANTD., LHOFIHEFELCICHR>TLED 20, ZOBED True iR T X 5 20
CHLOAERZDD A HlIZIEX. RDODXIICHR->TLEVET:

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

Lo LM EHEHZRS / 2 STUIATREICR D £F, name I3AE5HE LT, ZL T 'name' 3F—7—
FElOF—7—Fe LTHMIN2056TT:

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

return 'name' in kwds

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

True

FUOBAS YL, MEVHIMTHIUL. ZOLNIE kuds OFTHAL TS, BHRICESRVEWS Ck
T

HAGIC, BEBERTE DD B2 S D REPDDLH L EBVET:

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

A Fe LT

o b LEIRDANTE 21—V —ICHI OB 2RBEN BTN, MEFHIBEZEHLEL x5, ZHUI5IED
FHIP =P =T o TEKRIZ L, BBDMHEN L 25 BOIEFAMETH D, ki3, (ZE5]
BEEBOX—U— FEHEHT 20ENDH 255 1HHNTT,

o FIBMOARNCEM®RDE DD, ZAUCIVBEBOEEL L DHL»ICR S, 2013, 2—F -5 D)EE
WKHEOAZZ e BEITZIED> DV VWS EZ 2D, F—U— FEHAGIKRZEHALEL £ 5,

o API D5GE. FRSIBOLHIDEE S NHEIC APl OEENTERLR 2 e 2 oic, fiE
HHIBZERLEL £ 9,
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4.8.4 2518 X b

RBIC, RBMS 2 0P anEike LT, BEMPEROEROT I THIHE 2 X 5EET 2HEND D
F5, INHDFBEIRTIN (BTN —=T VR 2ZW) KRS E T, AIZEEO5-ORNC. ¥ afEd
ZHLLEOFIED D > THNEEA,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

BHE IO XS % G1F 51803, BEICEXI N2 ANSIHORERD 22 THVES 2012, R51EY X oREkiz
BN E T, *args 5IHDKRICH ZRGIEE  F—v— FEA 51%C. ME5FIETIERL F—v— 5%
LTOAFZZZ2EKRLET,

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

return sep.join(args)

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

'earth.mars.venus'

4.8.5 51V A DTNV

FIEATTTITY R PRE TN o TWT, ERI7RALE S Bz RS 2 BIRIF O LIC 372127 o8y &
T BMENDH ZGEE, ORI D 3, HlZIE, HAAAHBEE range O 1E515 start & stop %7
WHZ20ERHD T, FHNC5IEESZ 2 Z e TERVWES, BEMCH LE « HETFEMio TE X,
VA MRR IS5 7 V0 7 LET:

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

(3, 4, 5]

>>> args = [3, 6]

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

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

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

>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}
>>> parrot (x*d)

-- This parrot wouldn't VOOM if you put four million volts through it. E's bleedin' demised !
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4.8.6 LA

F¥—7—F lambda Zffi5 &, AFTORVWNEIZRBEMZERTEE T, HlZIF lambda a, b: at+b &, =D
DO ERTEETT, 72XRDOBEL. BABA T =7 " RERINTWREMICELEZTHHS
e TEET, 78 RNF B EE—oRCHIBRINTOE T, BRI, 74 XEAIGEICE ST
DEIBTERITHEINZHER DR D DI T FEA, ANFHBEICR > BEBIER L FK. 7208Kb 2
NEWOFHOR AT oEREBHMT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

Lo, BEEETEZATILXREF>TVWET, 35 120DFITIE,. brok LI-BEESIEE L
THETDIE>TWET:

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

>>> pairs

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

4.8.7 FF¥xaX>T7—23 > XF5|

FFaxXyi—yarXFIconTid, ZONBEERICET2EE 2V 20FITET,

BAIDITIE, WICHRMOHNZE HRICE Db D TR TRERD A, BRICEL DT, NRY
DHHIRUZIHRT 26ZIDH D A, HHTPHIIMOTGIETHH/ONLE ST (A7 k7 FEHD
HANEZRLR ST 28FTH 25830 TT ). RADITIIRLFTHED, BV A FTRboTWRITR
D FHA.

FFaXr7r—2a YFHRICE ISR ITXRETEDH 256, ATHIRZETICL, 2eDD{TLERD DR
A ZREANCBEL £5, DO ATIE— D F B ZALL LORIE T, NERYOREOH LK EIEH IO
WTRLR L 5

Python O 8—FIIEEKITICHIz % Python XFHIV T I7A0 64 7Y P EHEWSLRVDT, FFaXy
MRS 5 Y — L TRBBEZECTA 7Y F2REWMS 2T UIRD F¥ A, ZOMUHILITOHMNIC
WoTITVWE T, RAIDITO BICH D FATTHRVERHDITHE. FFaX Y b2EOAL T bOREZRD F
T, (BRAOITIZEE., XFHNZ2HBT 274 - PCBEDEoTWADT, 4 Y7 ¥ bXXFHNY 7 7 A1
N W TY, ) 204 7y vEe 7 EffilR” a0, XFHNDTRTOITEIOHEMSbNE T, 4
VTV PORPDRVTEEHENTIERLBRVDTTH, BLZIWVWITHDZ L, FLEHDEHTNTHHEHE
BNET, A VFY FORADKEEINHEL VALY I 2IE, X7 F%R (BHIE 8 XFDAR—RAL LT) &
B L7z fRICEARNS N E T,
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MRCEBITO P a X o7 —2 a YFH DR ZRL £

>>> def my_function():

"""Do mothing, but document %t.

No, really, it doesn't do anything.

mwmn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 DT/ T—>3ar

B 7 /77—y a2y Ba—VPERBRTHAINZBNIOVWTORRIA TV a v R A X T -2 IEHRTT (¥
flix PEP 3107 ¥ PEP 484 2L TLFX W),

7/ T7—>av id B8O __annotations__ EBMICEEHE L L TN N, BROMOFTSIITHEL EE
Ao WIRX=RT7 )T —=Yalid, NIXA=—2HDHrDanyrRXNTERIN. ZOARDOFHEFERN 7 /
T—>avehhDET, ROET /77— avid, NIAXA—=XYRA b def XOKEDYERT v DT,
> DBEARXAZEFES I TERSINE T, XROFITIE, HHSIBEEEIIE. EVEICT /) 7= a vt
BahTtngd:

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

return ham + ' and ' + eggs

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

'spam and eggs'

4.9 fFEph: J—To VI XE21I)L

Ihds EhEL XDEML Python Da— F2EVWTW DT, £25%2% A—=F 4 YT ZXZALIL 12O\ T
o THRWVWHETT, IFLAYDOSHEIEIEARAZANLTET (o bBBICSAE 74—I Y FTE), 2
RANZ Ko THADGEDPRBDET, AL > THABVI—FIZLELI ETIDEEARLEZTHRL
BEZTHH, Roa—7 4 Y IRAXANVERAT 2 2 e 0IEFITHALRYPNTICTRD £5,

Python 1213, L AYDTaY 27 b0 TWERAXANLHEA R LT PEP 8 3% b %3, ZHIIIEH
WKHAGBIBLVLWI—T 4 Y ITRAXANEHEREL TVET, 2T Python BIREF XD 2R TZENEH
PRETT, ZIRDEERAZKEH L TEEET:

o /YT Y MTRBEA 4 OEMV, XTRFELRVI L,

4.9. MEMh: 2—-Fr IR E1) 39
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1D

BH 4 DX (B ARITED) NIWAUFUhE (ABHV) KEWA VY FY OB &5 CHEIIC
YihEd, RTFRIAZEZDT, FHLTIKBLOBRVWTT,

Y —2a— NOWED 79 XFEBZIZNESIT2MDET I L,

IIHOTEHEZETPNEINWT 4 AT LA ZHoTWEL—FhFmAZ LD, KERF4AT LA TIEY —
22— RI7 7 A NBHRBILDHBTEBZ LR ET,

BB 7 7 ARHBNOREDDa— K T7ry ZORXYI D ICZTE2ES Z &,
AMREZR . a X ¥ MIfTITHhITEL 2 &,
docstring # 5 Z &,

HAET ORI 2y ~DRIIFZEAZ AN, FHIEHO T CHNCIEZEAIZ ARV : a = £(1, 2)
+ g3, 4).

77 ARHEBIC—EBMEDO D B4R TS Z 2, BE TIX UpperCamelCase % 7 7 AT,
lowercase_with_underscores ZBIEH A YV v FHIMHFEVWE T, HIZ self XYV v FDHE 1 5]
BOBRT (79292 v FIeonwTid 252418 #RE) L LTS 2 b,

HRIDA—FEHFFTHE-THH520 D46, BEDV BTy a—T 4 Y TR DRV L, YA
BHETH, Python D7 7 40+ UTF-8 %7213 7L — > ASCII Aid EFLWEE T,

FERIC, IZADDP L THMDEREZFET AP I - FEHRALD X TFH Y AT 20[RM1BH D THN
E. JE ASCI XXFH#BIFIMES RETIED D £ Ao

40
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)
FIVE
5 — S

ZDETIE, TTIRFEAZEZLIZOWTIDFLLFHHAT A2 231, WO H LW ZBMLET,

5.1

JZXREIZOVWTHSDL

VR F=RIENZE, DN OPAV Yy RRBEDET, VAIA TP 27 bPDFTRTDOXY v FEDTRIZ
~LET:

list

list

list

list

list

list

list

.append ()

VX MDORBICHEHZR—DBMLET, allen(a):] = [x] EFMTI,

.extend (iterable)

ATIITNDTRTOEREZNRDOY X MBML, VR MEHRLE T, allen(a):] = iterable
r EfiT3,

.insert (i, x)

PRELIMERCERZMALE T, 8 15180d VALDA Y FIRT, 2DA Y77 A%2HOH
KOBERNICTHADTONE T, > T, a.insert(0, x) FV A MOEBFEHAEZITVWE T, i
a.insert(len(a), x) % a.append(x) ¥ ZHiiTF,

.remove ()

VAMRT 2 ELWVEEZEORVIOBREZHIRL 3, YT 2EBRIRIFIUL ValueError H33%
Hahd,

.pop([i])

BEINEZMNEORZRZ VA MPOWMOBRE, ZNEBRLET, 1 VT v 7 ABEEINTVERWVWY
A, a.popO) VR MREOBEZEEZWMORVTRELET, VAMPETH I, A VT v 7 ANBY A b
DOHIFAMN DAL, IndexError ZEH L 3,

.clear()

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

.index(m[, start[, end] ])

VAMPT 2 EFELWVEERFORVOBEZRDOMNEZ YR OMRFERRTTRLE T, YT 2EENR
J4UX ValueError DEH ENE 3,

41
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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,

list.count (x)

YA MTO ¢ OHBEEEEZRL £ 3,

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()

VA MNOERE, 4L —REETHIEICLET,

list.copy()
VR FDEW (shallow) a¥—%2EL %7, al:] LFHTT,

MRV RATFDORXY y FRIFZETH B2 R L 5

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

>>> fruits.count('tangerine')

>>> fruits.index('banana')

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

>>> fruits.reverse()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

insert, remove, sort RED VY XA M EZEETE XY v ROEDEIRREIN TRV Z 2 IZKB Wb b
L ERA, TNEDRXY v Kid None #IRLTWVWET, ' 24X Python OZHERIRER 7 — X G2 TIC
DWTORGHEDFEAIE > TWET,

BIVEDRMLE LD, TRTDTF—XTY — PRUEKTE 2D TREVEWNS 2T, Hl I,
[None, 'hello', 10] ¥V —brENFH A, BERSBRIIXFI LIRS ERA L, None (FfDH ¥
RSN S T, £ JEFEFEIERINTORVWRES H D 3, flZIX 3+4) < 5+7j FHRRL
BTEHH FEA,

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

VDARMEDRXY y ROBEPIFT, BHHRICVA MR Xy 27 LTHEZET, A& v 7T, ®RRICEME N
BEPRANCED XN F T (Tlast-in, first-out”)s AKX v 7 O—FK LICEEZBMT %121% append () % {#
WET, AZXy Z70—FLPSEREZIDHTI2E pop) A VT v 7 REEERT IO E T, HlZIXDL
Tok51CL %7

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

(3, 4, 5, 6, 7]

>>> stack.pop()

>>> stack
[3, 4, 5, 6]
>>> stack.pop()

>>> stack.pop()

>>> stack
[3, 4]

512 VX bZFa—LTES

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

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

>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival

deque(['Michael', 'Terry', 'Graham'])
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5.1.3 UR FOREREC

VR PAEKRELEY R P 2AERT 2R FR2REHE L TS, TRMAGHE, 52— 2% iterable
(AT7V—LFAEEA 7Y 27 b) DERZNDERICHN L TH 2 BMERITo AR EZERICLEY X M 21Eo
7D, BRI TERILI NSRS —r Y AT 528 TT,

BRI RDES VDYV AP 2ED e LET:

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

squares . append (x**2)

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

AU — T BRT LIS B HET 5 x LWL S BRIOZERES ($7-3 EBET3) L IcEELTL R
X0, RO XS LTEHDY R R ROk 3RS 4 T 2 2 L S TEE T

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

LI URFTRHELCTY:

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

TR LD BRTHARTWTT,

VR FAEREEZ, fERoFD K| for A, ZLTOMEUED for 7 if AITHKREINE T, VR FMANERK
FLOFEITHERIZ, for & if AID > 7 F X MR THZRHE L FER2 L 2H LWY X M T, HIZIE X
DY RATMANEERLIE 20DV X FDOEE,S, ESBDRALEZRTIILET,

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[, 3, 1, 49, @2, 3), (2, 1, (2, 4, 3, 1), (3, 4]

ZAUIRDa— F L EMTT:

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

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

for & if XM Da— FTHEUIEFICHE > TWa Z EIEH LT ZE W,

KX T NDGE (Bl: LOPITHDL (x, y) OBFE) & X I MICFHEIISHETT,

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the wvalues doubled
(RDOR=V1Fil)
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(RIDR=I D5 DR E)
>>> [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, 0y, (1, 1, (2, 4, (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]

VR MAERGEORIIE, EHELZACEBFSH LD R P TEET:

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

5.1.4 X FL7Y X FORATRE

VA PNERELEF ORI DONIMEEDORLDT, 2 MOV A PREKRGLZHE L TEXT,

RD, EX4DYVRF 300545, 3x4 @ matrix KOWTEZLE T

>>> matrix = [

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

ROV A PNEREEE. matrix DT B ANFZET

>>> [[row[i] for row in matrix] for i in range(4)]
(s, 5, 91, [2, 6, 101, [3, 7, 111, [4, 8, 12]]
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BIOETRZ X212, RHHAloY X FRNERTIE, $i for DayFTF A MOPTIMEEINE T, 20D, 2
DHNFZRD a2 — F & HHTT:

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

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

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

Thedd>—BEMRT 2, ROa— FeHEMcLh £9:

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

transposed.append (transposed_row)

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

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

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

ZDfFCH BT ARV RZDFEMNCOWTIE FIBI A DTNy T 2BBLTLEX W,

5.2 del X

VR M OEEPHIRTAE, HR2EETARDLVICA Ty Z7ARIBETAHELDD T, 20D del
XTT, ZAUL pop) XY v FEEW, HZRLFHA, del KIFVR M PBRTA4 RERELEZD, VX
FEEHIRTA I TEET (MANER T4 RICED VR FERAL T ToTOVE L), FIZIEDITD &
2IZLET:

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

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del al[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

1
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del IZZEBEERDHIFRICHHEZ £ T

[>>> del a

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

53 27N> —T R

VR MR FINZ, A VT IARRAIA R oADK 512, BELoHBEONELH L 2 RTE
FlL7, Wb =T VR (sequence) 7— X (typesseq ZZBM) D _DOHITT, Python 13 F /S
DWRICH 2 FFERDT, MO —r Y AF—XRpBMEN2Hd LhERA, FEDY—F > 28EH 5
—DOHHET: FFIL (tuple) BTT,

RIWFar< TRYIGNTNL ODE2 2D £F, HIZEUTOLSICEEXT:

>>> t = 12345, 54321, 'hello!'

>>> t[0]

12345

>>> ¢

(12345, 54321, 'hello!')

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

>>> u

((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

>>> t[0] = 88888

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:
>>> v = ([1, 2, 31, [3, 2, 1)
>>> v
(1, 2, 31, [3, 2, 1)

TEDOLBH., ZINVOERIZEICATEMAEOVTNT, ZFILDFRAIHBELLRRENS X512k ->T
WET, N EELZEATULHBMTMATHERS THOVWTTH, (RIADPRKERKXDO—EE 7215
A1) AFEMBRBERIGED DD ET, XTVOERERAT LI TEERA, LAL, XY R b
DEIBREFEAREMZEDZ ZLIXTEET,

ZTNVZV A EPTVETE, LWTWRZGHE B2 HYTHHEIh S, 2703 FE T, B
OHOBREIPLRDZZdHD, BRET7T Vv 7 (ZOFHOBRPICHTEZT) BERPA VT Yy 7R (HD W
|3 namedtuples DHEWFEN) T7 7R FT2 2 epZWVWTT, —77, VA ME AIZE T, HRIWTWHE
CEIOA T 27 b THD, 20TOATL =P Lo TT77EALET,

M OMEERZT 1 HOEELS R X TILVOHEETT, TASDEERITS 2O, B3Rl Th
ENTVET, ZOXIVIFZEOAFEMR 7 THETEE T, —DOEREFFOXILIL, HokAIcar~
RS (B—0EZAFMCTHEZ I TERTOTY) Je THETE 3T, ZLAFRVWIhY S, ME

53. #FNheo—T>2R 47
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BTy, FIZIETDESICLET:

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

>>> len(singleton)
1

>>> singleton
('hello',)

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

[>>> X, y,2z=t

ZOEEE, =T ADTVINY Y (sequence unpacking) ¥ THFERNZE S DT, GHIELTOY -7
VABRMES I TEET, =T YRDOT YRy I TR, FEOEDIHNIEI N TV S ERD,. HLD
V=T VRADREILE LB TH B I e NEREINE T, EHARORADEIX I ALD Ry 72— VR
DT vy 7 EHABDOEDDITGEER N LIFERL T ZE W,

54 £8%

Python 12ld, && (set) W5 7DD 7 —2MbHH %5, LKHLF, EEITERZ LV, JHFOT
LBNTVWRWERDEED TT, Set A7 =2 MA. Ml (union). # (intersection). 7 (difference). XfF5
7 (symmetric difference) ¥\ o 72HEERREE S I R— F LTV E T,

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

L FEA ML —aryZRLUET:

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

>>> print(basket) # show that duplicates have been Temoved
{'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

{Ial’ 'I", 'b', 'C', 'd'}

>>>a-b # letters in a but not in b

(RDR=V ki)
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(RIDR=I D5 DR E)
{Irl’ Idl, |b|}

>>>a | b # letters im a or b or both
{Ial’ ICI, |r|, Id', Ib', |m|’ lzl’ lll}

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

{Ial Icl}

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

{Irl’ Idl, Ib', |m|’ IZ', |1|}

JZ RS R, set NEDHAR— SR TVET:

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
|r| 'd'}
3

5.5 FEE (dictionary)

b5 —D, AHZED Python IZHAAENTWE T, ZHUd BEE (dictionary) (typesmapping 2 Z ) T
T, HFEFRMOFFEICS 7 EAERE (associated memory)” % 7 #ARALY (associative array)” &5 HHIT
FETLIENRDHDET, HIHAOKTA 7Ty 7 2LENTVE S —Fr YR HIR D, §EEE F— (key)
TAY Ty 7 2{LEENTVET, ZOF—FforOLEFRELRIZD 5, XFH BIAIIFEICF—1TF
ZeDTEET, XIUE, XFH., B, Z2OMDRX I NVDAZEULHEEEF—ICTE2IePTEET, B
B, HA5VIIHEEINCEERERA 7V 27 P2 BRI NEF—ICTEERA, VAMEXF— LTS Z
PIITEEVA, ZHE VAMIRTALRRA VT v 7 AFFEDRAEIT-72 D, append() % extend()
DEIBRAY Yy FEMS 2, A VT V—RATEEFTLZILHNTELLDTT,

FEEE F— (key): 8 (value) DRTODEBATHD, =0 (FHFOHT) —HTRIFUIRLR WV, £EZRD
EXWVWTL & 9, BEEIN (brace) DR7: {} BEOFFHZERL T, H < TRYISNT: key: value DR
7 R EAEIIAR 7 O AN S &, FEEOFIIMEL 725 key: value 25BMENE T; 2 ORIFEIXHIRICEE
FEPFEHINZDLFAILHIETT,

HETOELRBRMER, H2EZMO20XF—2MNITRET2 I, F—2EELTHZMDIET LT
3, del T key: value DR7ZHIBRT 2 2 dTEET, I TRMEONTVEF—2fioTHZHEET 2 L.
DHETZ D F —ICB#HDST 5N TOEIEENESNTLEVE T, FELRZVWF—2F-> TEHEIRDEZS &
FTHELT-IIRDET,

HELF T 27 ML 1list(d) 2ET 35, HETHEDLNLTVRETOF—2ORZ YR MNeXF—0F
ASNLEFETELET (Y — PSRV X PP LOWEEIE. D DIC sorted(d) 2o TLEE W), &
LZHE—DX —PHBCDHEZ0EIDFARBIIE, in F—V—F2FWET,

DU, BEEM o Bzl zR L £5:

>>> tel = {'jack': 4098, 'sape': 4139}
>>> tel['guido']l = 4127
>>> tel
{'jack': 4098, 'sape': 4139, 'guido': 4127}
>>> tell['jack']
(RDOR=V1Fil)
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4098

>>> del tel['sape'l]

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

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

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

True

>>> 'jack' not in tel

False

(RIDR=I D5 DR E)

dict() AYAPI7RE, F—LEDRTDORXINZELV R M oREEZERL 7

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

{'sape': 4139, 'guido': 4127, 'jack': 4098}

X BT, HENEERBIZM-> T, EEOF - HORT 2 HHERENET:

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

¥ —PELSCFINDGE, -7 — Voo TERT 2 TMWEMELEDH D £3:

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

56 L—TDTFo=vy

HEEICN L TA—T 2T items() XY v F&EMS &, F—t ZRUTHICT 2 EZ RIRHICHD e %5,

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}

>>> for k, v in knights.items():

print(k, v)

gallahad the pure

robin the brave

=T Y RITHT BN —TE2ITIBE. enumerate() B RS . BHEDAL VT v 7 A HERFRICED

My ZenTEEXT,

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

print(i, v)

0 tic
(KDR=I 1K)
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(RIDR=I D5 DR E)
1 tac
2 toe

ZoFEREENALED Y — 7 v AR EFRRHIIL— 7T 27212, B zip() 2o TEERE O LHART
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.
What is your quest? It is the holy grail.

What is your favorite color? It is blue.

=TV RAEWHMAIIZESs TV =73 51201F. £33 -7 Y RAOHMZIEAFICHEE L. X\ TEK
reversed() ZMUH L £5,

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

print(i)

= W o N © -

=T VR %Y — FENLERTAL— T B3I, sorted() B EENE T, ZOBEBIITTOEN R EEH L
T, V= VBAOH I REYEIRL F T,

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

orange

pear

= YR set() BHS v, BEEEEIREINET, ¥—F Y RITset() BHio7/z LT, sorted() %
F5 VWS HAEDLETIE. HEIEI XN TWEY—r Y AT, A—ERIZ1EDAL—TSTT7 7L RT3
BHNZFIETT,

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

(RDOR=V1Fil)
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(FiDR— 25 D %)
apple
banana
orange

pear

LELENL—TNTYRPZEBELZWHERIEONSZTL x50, DDITHLWVWY R P 2EoTLES1E
IVEDHHETHRIZI LN, FEHHET

>>> import math
>>> raw_data = [66.2, 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 Z&FIcoWTHSHL

while % if T o 7255 (condition) 1Z1&. EOLEFZ T TR, MOEHEFHHS LB TEF T,

HEBHEAE T in BL O not in 1. HAHED D2 3> T F —DOHICHELET 20 (FLBFELRVD) €50
PHRTEIRA N9 T TAMTT, HET is BXUY is not &, Z0DA TP =7 bPEBICE LA T
Pz bTHIDEIPEANRET, ETOHBEE IR CELIECZR > T, L HIBEHEFLD
HARNERNEN & 72 D £ 3,

FERIGERE S 2 Z e TEE T, HlRIE. a <b==cld ad b LD/PhEL, 22D2b & c BEFELVDRY
SHh%ETAMLET,

T—NViHEEF and X or TLHREHAEZHAGHLEL N TEET, 2L T, LBHEE (H20VWEM500D
7 —X) OFRDOEBEEE not TENF T, INLHDEHETIIR T, HKHEET X D B RWERIAGICZ 5T
WZEF, A and not B or C ¥ (A and (not B)) or C MM/ 2 L Si2, 7—ILHETFODH T, not D
BERIEMPEDE L. or PERDBES B> TVET, bbAA. AFEMEHRIXEAOHAGDOELRIATE
9,

7 —)VHE T and & or 1Z. WbW 3 & (short-circuit) HETTT, IS OEHBEFOFIEIIEL, AN
CINECFHE S . RERATEE LR R CaMiliz bd %3, BIZIX A & CIZETB 2D L %, A and B and
ClEX ¢ ZFHliL ¥ A, ki, FISEHETORDEE 77— ETIE R TR HEE LTHYWS &, E
BRERICFHIT S Wz g Buc kb £3,

ety 7 — N KOFERZZBITRAT 22 HTEE T, HIZIE

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

'Trondheim'
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Python Tix., C 2IZEA&D., ROFTORAR A4 VFEET = 2HFH L CTHRINATODERHZ Z L
REELTEZY, ZHIZED, = 2REBENXRTWELEIAR=2AHNLTLES S L WVWS, CFuroAa
THRET L BN Y S ADOREREMTXE T,

58 =T VR EDMDEDLLE

LT, = 2437227 NI, RACLy—ryRBofiotr 7y e7 beltigtcE s, HBicik FE
B% (lexicographical) IEFBHAWVONE T, 3. BHIO _DOOERZHIEK L, ZOEHIFL K RITFUIZD
R CHIRFERRE D £3, FLIFIUIROZODERZHB L, MY —7 Y ROERNRE 5 £ THIT
T3, KL LS T2 00ERPVTIBREIL S — 7 Y RATHIE, 2D —F v A TORELEE
HRINATVE T, Z20Y =7 Y ADRTOEZRDOHERRIEL { RIUX, =7 Y RFFELVE AR
NET, FADS =7 Y A0S 5 —HORERNCH 280> —r v 2R 61X, BWHDY—F ¥V AP/
W= VR ARENE T, XFINIIFT 2EFNRIEFD NI, H4 D35 2 iz ASCII EF %z v
F39, R, ALBOATY 27 b oy —7 Y AMTOHERITo7fl 2 RLE T

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

[1, 2, 3] < [1, 2, 4]
'ABC' < 'C' < 'Pascal' < 'Python'

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

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

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

(1, 2, (taa', 'ab')) < (1, 2, ('abc', 'a'), 4)

J

EHSMOA T 27 PALE <> THRITZ2Id, TNHDA TS =7 PHAEYI LA Y v F 27241
LTW2DOTHIUIFFAIEI N T T, BRI, B2 2 BERFE L OETIEZ, Z0BEIC X o THEEBMTOILE
Fo BIZIZ. 0 & 0.0 BFMTS, —77, WERLBIEFALWEER. 4 > &X—7) X—I3 TypeError fi
et EET,

filE
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)
SIX
T a—-I

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

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

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

# Fibonacci numbers module

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

print ()

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

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

return result

I Python 4 Y &2 7Y RIZAD, FEY2a— %D RDa~<> KT import LEL & 5:
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[>>> import fibo }

ZOERIETIE. fibo TEEINBEBOAHIZ BEIHIRIED namespace (FHE Python MR 11— 7 L 4FIZE
f Z2ZRLTIRZIV)ITEMT2Z8i3HD A, HITEY 2— % fibo 2 2 A4ATZEMICEM L %
T BBICIZEY 2 — A ZHoTT7 7 BAL XS

>>> fibo.fib(1000)

01123658 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—ANBAENICRATE LT

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

6.1 E2a—JLICOVWTHSICL

EY 2 —ZiE. BEERICMATETXEZANL N TEE T, TNHDETIIEY 2 — L2
270D DTT, TNHDETIE. £ VR— IXOHFT RBRYIZC T 2 —LEZBRRONP o728 BITFITE
TERET, L (F7AABRZ )T LTHITINBHEDEFTENET, )

BRDEY 2—=F,. BODT 74 R—FRAHIEBZF>TVWT, Y2 — L TERIN TV ST
DT =T NEZA—UREHZERE LTEWE T, Lo T, BV 2L OfEHEIER. 2—FDrm—
PNOVZERL e BRI B2 AR Z 2D EE TS, R —ANAREHEES 2 — LTS e ATEET,
—F. BHAPToT02EEZEEALEBL TR, Y 2 - LVNOBEKESIT 20 L [FH U RiLE
modname . itemname T, EX 2 —1D7O— LB REVWLELAILHTEET,

bl

ED 2= NMIIDED 2 =% A4 VKR—FTEFE T, import XFEI 2—L (XIHWKXFAEAIZ VT MTYH)
DEHICEZFTH, ZHIBEETH-o TRATIED D FHA, 1 Y KR—PEINZET 2 —NHIE, TV 2—
LD by TLL (B 7 208 ZENTHIE, TY 2— 1D v — L RGRTZEEICELNE T,

import X2, HBEY 2 — LV ADHAEI%Z. import ZEITLTWVWSEY 2 — )L OAHTZEMPNCESEE D A
LEWVWHIERRH D FF, FHlZIR:

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

Z OEEE. import DR LB EY 2 — A% B —FLRARTERANCED AN Zidd b 28A (Eo
T LOFITIE, fibo EERINEEA)

*OEEE, BIBERD T ET INB O T, V2L LNLOBBEREET TS, BAEEY 2a—1D 2 m -0
_ rAEiZERlcEiX A E T
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EY 2= L TERINTVWAHAHETZET import $22WSEMEH D £

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

COEZHTRT7 VX —Ra7 () THEZHDEZRNTIXRTOAHIZA Y R— P LET, FREODHET,
Python 7075 -3 Z0HEEH2MHVEEA. RMOELHINA ¥ X =TV Z—IZHAATN. ERFAD
Hilik FEESLTLESAIRENY H 2026 TF,

—RANTIE, BV 2— ARy F—I 05 * & import TAEWVWHRH HIZERTEEFEA. WIS DIE.
COEERATS E LB LIERFHICZ L VwWa—Rich3 256 TY, LiL, XMty saryTx—&4 708
ZROTEOICHES DD NTL & 5,

Y 2 - AFDRIC as BN TWEEER, as DRASDAHTZERL, 1 Y A—FENZEY 2 — AR L
R

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

CHUFFEERNCIZ import fibo Y[R UHETEY 2 — %A Y R—FLTWT, ME—DEWIA v E—FL
72T 2 —H £ib EWOSHHTTID KA 2 X512k >TWVWBZ LT,

ZDA4 VR—=FMFER from B VWTWTHH R, FCHIRPELNET:

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

AR

ETHMBELOBEHT, K€V 2—-NME3A Y X=FVEZD 1y a>rZriZ 1 EE import X4LE
T, WoT. EVa—-AZBIELEGAIE. A VY2V X2HEHIERTNEILRDEEA - DL
ik, ZOHTFELLTTAMLIEZWEY 2= 1 Do GEICiE. flZIE import importlib;
importlib.reload(modulename) @ X 51T importlib.reload() Zffo T &\,

6.1.1 E2a2—I%Z2RXRIVTFELTEITITS

Python € 2—1%

[python fibo.py <arguments> }

YFEITFBY. __name__ IZ __main__ DPREZINTVZEEZRWT import L7z Z LRI ESICEY 2 —
AMAD I — RPETFTENET, DFEDED 2 —LDOKREIT:

6.1. EZa—J)LICOVWTHSFCL 57
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if __name__ == "__main__":
import sys
fib(int(sys.argv[1]))

ZDaA—FEBMTZIELT, ZD7 744D import TEBZEY 22—V ThHBEHERHIZRAZVTRELTDH
H22E5CHDET, BERLEY 2 —h "main” 77 ALk LTREI SN EET, avr R4 >
RS 23— RBETSNE0HTT:

$ python fibo.py 50
01123581321 34

EY 2=/ import SNFHEE. TDa— FIEETINFRA:

>>> import fibo
>>>

COHFERZEY 2a—VICHARLI—F A VR -T2 — 2R LD, TRAIDEDIC (R2ZV T 2E
Va—nb L TEHLTA AL —FEETLT) ibh 3,

6.1.2 EZa—JLIBRE/INR

spam EWVWIHFDEY 2 =LA VR=bFTHLE AV EX—=—TVRIETZOHADOMAAAEY 22—
NERLET, TV 2—N1ED—EIX sys.builtin_module_names IZH D FF, Ao bkKd oG53,
spam.py E WO HHIDT7 7 f L% sys.path IZHZT 4L 27 PYVDYRMHHELET, sys.path AT
DL LS E 7

e ANMENTAZ VT MDBHEZT 4L I MY (HBEZWVIET 7 AADBEEEINRP T2 ZEAL Y M T4
L7 V)

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

o AVATP—NHEMIFELT 740 (1BHIE LT site-packages 74 L7 MU —HEEN, site
EY 2 Mk o TREENS),

FFEMIE sys-path-init ZZB L TLZ&E W,

AR

SURVw IV I EYR—FTBIT AN ATALETIE. ANENEZZAZ) T OHBF41L 27 Y
YRV 7YY I oBICHEINE T, BVl 2 YR IV VI EELT 4L 7 b
VIZEY 2 —ARBARITEN ShEtEA,

At X /=%, Python 78025 AlX sys.path RBIET 2B TEE T, RZVT 77 A VEET
T ALY bPUDPKREBEARDIEH, FHES LA 77V R XD IANGEMENE T, RDOT, 74 77VDT 4 L
PV HZT77AN0EDD ZDOT 4 L7 MV RHBFECHRBDRZ Y S IPEELTA VY R—FENE
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T, ZHE, HEHES 4 7S U RBERLTEEHZTHWA3DTHEVEDIZEENDOD T3, LhELWERIZ
EEED1—)L 2SHBLTLEXW,

6.1.3 ” a2 /SJL” Shi= Python 771l

EY 12— LDt AIAAE EELT %729, Python 133 Y %A VEADKEY 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%ﬁmiﬁk 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
&uﬁ)ﬁ)%ﬁF537:6jTTo

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,

6.1. EZa—J)LICOVWTHSFCL 59
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6.2 FEE a2

Python 3FHEEY 2 -1 574 77 Y ZEMML TWT, Hld Python 74 75V U771 YA W0S FFaX
YRTHEHRLTWET, EODDEY 2 —LEEFEDIATICET 7 EALRVHDD, P, YA T La—
N2 ¥ OS OBEEZ R T 272012, A Y Z—=T VXKLL L YENRTVET, Z5WVoET 2a—
Nty MIFERT Ty M7 4 —LIKIFE LR A 7> 2 T3, HlZiE, winreg €Y 2 — & Windows
VAT LATOARREEINTVET, 1 DFEHIMET2EY 2—1 2 LT, sys Y 2—iE, 2T Python
AVR=TVR=IZELV I YENTVET, sys.psl & sys.ps2 EWVWS AT~ v e kK7
YT MIERT AT ERELTVET:

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

>>> sys.ps2

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

c>

INEDZODERIZ. A YR TY ZPMFEE—NICH B L ERTERSNTVET,

ZH sys.path BXFHNDPSRZVAMT, A VX TVEPES 2 —NEZMKT DL EZDRREZPELFT,
sys.path (ZERIRZAE PYTHONPATH 2> 515727 7 4 )L b X RIZ, PYTHONPATH A3E%E X TV R T FUIHAA
ADT 7 A MEICRESNE T, BENZY X MMECTEE T2 e TEET:

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

6.3 dir() B

FAABEE dirQ &, DB ET 2 — DR ARG EZERZL TV E2HFANZ Db ET, dir() &
V— FENEXFFHOY R MR ET:

>>> import fibo, sys

>>> dir(fibo)

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

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

' __interactivehook__', '__loader__', '__name__', '__package__', '__spec__',
' __stderr__', '__stdin__', '__stdout__', '__unraisablehook__',

' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',

'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',

'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
(RDR—=V ki)
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(RIDR=I D5 DR E)
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',

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

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

'warnoptions']

DR, dirQ) BHRAEERL TV A4HIZHIZEL 7

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

>>> fib = fibo.fib

>>> dir()

builtins__', '__name__', 'a', 'fib', 'fibo', 'sys']

ZRL 'Y a—, B FoMo, IRTOBEOHKFIZ Y A MTE I LIERLTLEXW,

dir(Q) &, HIAADOBEBPLEBDOLENIZV A LEVA, ZNOLDHAHHNSHRZ VR MR HE L S, R
Y a—)l builtins TERINTVWET:

>>> import builtins

>>> dir(builtins)

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

(RoR=1Hil)
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(FiDR— 25 D %)

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

6.4 NvIT—

2y r—¥ (package) 1. Python OEY 2 —VAH{ZEMZ ” Ky MIEEY 2 -4 Z2ffio THELT 2
FBRTI, FIZE EY2—LZABIE A LWVI Ry F—YDY TEI2—LBERLET, bxroL, E
Va—BHHATEE, HADES 2 —NDEENPELND 7O —  SIOUVERZIZOWTOE LA THEDR LS
WCRBDERU LI, Fy MIEEY 2 - NHAZFHT 2 L, NumPy * Pillow D X5 ITEEEY 2 — L
MEIRBNR I —IDFEED, HODEY 2 —LZIZOVWTODE LA THEL ISR £T,

BRI 7 ANRER T — R —RIWOI DDEYa—paLryay (" v r—o7") Z&i LIV ER
ELEL XD, BEIZ7ANMIIZ L DR S BEADNDH 2 (BHEIFIET. HlZIE .wvav, .aiff, .au R¥
THRMINET) DT, HAKT 2L 7 7 A NVEREMHEERT 28 2a— %, LD XY TF
AL7DT2RERDLE0S LNERA, £/, HE T —XIIH L TEIT LW A LB O#HME (T F>
7. Ta—0BEl. 43740, ATHEZTFTLAMBOERRZY) H50db LNEEA, 25
BBE, TOLBERFITTAEY 2 — N EZRTLARSELZEIRETL x5, MITZ (BENZR Y 7 4
WS RATLATRBLI) Sy r—YOBERERLET:

sound/ Top-level package
__init__.py Initialize the sound package
formats/ Subpackage for file format conversions
__init__.py

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

auwrite.py

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

reverse.py

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

karaoke.py
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Ry =% import 3 % Python & sys.path LOT 4 L7 FYEREL T, by FLRNLDARy F—
SOANoTH T T4 L7 PURERLET,

T7ANEELT A L7 MY %y =2 LT Python Zfb®212iE. 7 74V __init__.py DRET
T (K D EERAE namespace package ZESHEZRL )e TAUTE D, string DX SR XL D2 HHTD
FALZEVIED, FEYV 22— MR ARZADEZDAFTHOPZIELVWEY 2 — L EREFREMINTLES
DEi<72DTT, MR — AT __init__.py 32 D%ET 7 A L THWEEAMN, __init__.py
TiEARy =Y DdDHHHEa — F2RITLED, BdD __all_  ZHEREL TR IVEEA,

Ny =02 —FIFE, HLDES 2—NZ Ry r—I50 import 52N TEET, HlRIE:

{import sound.effects.echo

OBV 7EY 2 — )L sound.effects.echo 20— RLE3, ZOEI2—lE. URD LS IR ER
ZHITSRLRTER D T8 A,

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

BTEY 2—)L% import 5D I —DODHFEERLET:

{from sound.effects import echo

INBYT7EIa—)becho ZH—FL, Ny —IHLRLUTHHARBICLES, ROTIS5MHRAET:

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

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

[from sound.effects.echo import echofilter

T/, INDBFTEY 2 —b echo B — FL X T, echofilter() B Z EHEMMHRGEICL T

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

from package import item % 5. item 3%y o — package DY TEY 2 —)b (ETFH T8y
F—=Y) THDREVWERAL, BEI 7R, ZEHD K571, package TERENTWAHIOAFTH 2 ED
BWZCITHERLTLIZEW, import X E T, item 238y F —INTEREIN TV EHE S 0HFANET,
ERINTORIFIZ, item IFED 2—-AATHEERELT, EVa—A2Zu—FLLS HAET, b
LEY 2 —ADEO9 541U, InportError 25X I N F T,

AT, import item.subitem.subsubitem @ & 5 RS2 o 235G, RED subsubitem ZFR & E
BERy =Y TRINERED FHA, BREDBRIZED 2 — bRy F—IJIXTEFETH, —DORIOERT
ERSNTVWE 7 7 APHEBPLITIITE XL A,
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6.4.1 Ny 7r—ohH5 * Z import %

ZNTE, 22— from sound.effects import * X HWSH, ¥HREZDTL & 527 HIERNZIE, ]
ERDITETT 7 A NI AT LRSI, ZDRy =W EARY TED 2 =B 50 EHNET. &
T% import 5, LWHOIMHZELZIETL X5, ZARIEBEVREZEPPoTLES ZEDHDET L.
HBYTEY2a—% import $5IZ LT, ZDEY 2 —DHRIIZ import SNz TDAFEAELTHRL
VEIWEFRAAREEZTLES b LA EE A,

ME—DIRRRIZ, Ny =Y DIFEIT Ry 7 =Y ORGIZIHRINCIRMEE S LW B DTT, import XD
fESHMNE, v =YD __init__.py 23— FIiZ __all__ 2 WIOIHAFIDOVU R FERIN TV, from
package import * 2Lz ¥ FIZ import TNRNZET 2 —LHDV AP LTHES, EWVW5HDTT, <y
TF=YOFN=TarBY ) —RENDH L FIY R N ERFTOIREICEN T 2D1E Ry r— T DIEEDHIE
ERDET, By =I5 ¥ & import T2 L WVWSHWAREZLNRVERLIE, Sy =Y DEHE
FZOFWHETR=-—PLABRNZI I LTHDPEVERTA, HlZIX, 7 7 4L sound/effects/__init__.py
WK, XKD ES7% a—F2ART XV hs LA EEA:

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

INHEKT 2D, from sound.effects import * ¥ 522, ZHIDEN 72 3 DODY TEY 2 —LH
sound.effects Xy 7 —I 25 import N5, WS LTI,

FERELT, ¥ 7Y 2 13un—h L RARTRENDZ ZEEHDET, Hle LT, reverse B %
sound/effects/__init__.py BT &. from sound.effects import * TI!& echo ¥ surround @ 2
P 7EY 2= import ENFE T, reverse Y7 EY 2 —UiE import TNEEA . 2RI —F iz
EFR SNz reverse TR IN/-DT:

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

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

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

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

HLD __all__ MEFRINTORITNUL, FEITX from sound.effects import * i&. »¢v & — sound.
effects DETOY 7EY 2 — L2 BHEDAFIZEM O import LERA . ZOIHIZ (FEICK- T
Wb — ¥ __init__.py ZEITLT) »Sv & — sound.effects A’ import TNz W5 Z e ZHEFEL.
ZDRY T =Y TERINTVWEHHTZ LT import 327213 T3, import XN 2H4F1ICIE, __init__.py
TERINLAHE (2. PRI — FINZLY TEY 2—0L) BDEENET, SvF—YDHFTEY a—l
T, DETOD import X THRIICE — FEN1b DI EFAET, UTFDa—FEFEZ T W

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

from sound.effects import *

L DFEITIX, echo ¥ surround €Y 2 —AHBBEDLHIZEMIC import SNFET, ITNOHDEY 22—k

S

from...import 3 -[RIZ sound.effects N TIEF TV 5T ZD 3 all
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HERINTVLEZITHWEFT, )

FEDEY 2 — /LTI import * Zflio7z & FiT, FED KX — o AT D A% R (export) §5 &
KT SN TR VETY, ZATHREIDEFADI— FTRRVWIETRAEVWEEZET,

from package import specific_submodule Z{fio TH A& MBEIIRNZ LICHEL TSIV FEE
ZORFHER, import 21T EY 2 —AWMUD Ny & =Y LR AT 2ROV TEY 2 — L2 EbRITUR
BORBRVHEEZRWTHREIN S A TT,

6.4.2 Ny Tr—IREHE

Xy =W (HRDOFID sound S8y =D X 5IZ) 78y F—YDEX D ITHELIh TV I 5HE, i
Xt import 2o THAHRBERIZH 20y r—I 2R TE L5, HlRIE, £ 2—)L sound.filters.vocoder
T sound.effects /Sv 77— D echo EY 2 — B ELEGE, from sound.effects import echo %%
2 E5,

F 72, RIS import % from module import name DA ®D import X THIFATEF 3, ZDOHHR
HI72 480 import T, JE8HO Ky P THEB L OB Ny F =Y %4EE L £7, surround € 2 — 10T
F. LT ko it cE 3

from . import echo
from .. import formats

from ..filters import equalizer

R import IZIREDEY 2 — L EZER—ZARTEILRFRELTLEEIV, X4 VBV 2 — LOZLENTFIC
"__main__" DT, Python 77V 5 —>a DR YEIa— L LTHHINEZ L 2ERLTWSE
P 2 — VT import 2RI T 2 RNETT,

6.4.3 EHTsL I NURONY =D

Ry r—=I3d 5 —oOFKilkEHEL LT _path__ ZHR—-—1PLTVET, ZOEBHEIE. v r—o0
__init__.py HOI— FREFTIND LD DHENZ, __init__.py DINDSNTVWET 4 L7 FUVHDA -7
VA MIRZ ISP EINE T, ZOERIEETLZ2I e TEET, EEEMI 2. DIEZD Sy 7 —
PWEASTVEEY 2 =AY TRy F =V ORRITHELE T,

ZOMEEIXIZ L AYREIZIZ ROV DTEN, R Fr—YHFETIZEY 2a— A HEPIRET2/-D12f>5 &
EMTEET,
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filE
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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 BHZERYI<T+r—Iv T3

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

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

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

>>> year = 2016

>>> event = 'Referendum'

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

o XFHID str.format() XYV v Ni&, 5P LFMA2RDET, 22T { &} 2fio TEBIK
AT 2HFOMZMNT T, #irnT+—<y FOIFERZHEE TN, 7+ —< v P EINIZHROEHRE
EZ2REDHD £, RDa— P, BHET7 +—< v T2 HEORR=2H D 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 73, AR—R ., BROBEFFIAFETHDOLNTVEZEIRFEREL T XV, Zofl
TiE, 100 Z#1F 7= percentage %, /{—+t > FEMN EFTMNIEMUF 2 HTRET 228 bfToT
WE T, (FEfllE. formatspec ZZRLTL 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"

>>> x = 10 * 3.25

>>> y = 200 * 200

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

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

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

>>> hellos = repr(hello)

>>> print(hellos)

'hello, world\n'

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

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

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

string €Y 2 —/L®D Template 7 7 A%, XFHTOMEEZ BT 2RO EEZRELTVE T, $x DX S
BTV —ARNVE =2, ZOREEHECHIZELEZIBRAETN, 227 +r—<y PRI THD
BWVWTT,

711 74—y FBEAXFHITII

74—y MEAXTV T I (B LT fstring & FEET) TR XFHIDOFEIIC £ 2 F 2fH), Xz
{expression} ¥ FH< Z & T. Python ORXDEZ XFHNDHIZAIUAD E T,

AT arD7r—<y MEEFEROES NI ONET, ZDOT7+—< vy MEEFICE o THD 7 + —
<y FPARZHIETE £F, RofITld, FERT 2/MUIT 3HIICDT7+—<y PLTWET:

68 BT1TE AN



Python Tutorial, 'J'J—2X 3.13.0rc2

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

" DRAICEBE RO, D7 4 -V FORNDOXFIEZIEETE E T, T OHKARHEZ TR 5 DIZfE

>>> 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

MmOBHiFIEZ, 74—~y FTARNEEZTIRTIDICMHZES, "1a' T ascii() Z. '"!s' & str() %.
"1r' F repr() ZEALET:

>>> 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'.

=fEEFEHMT 2 e XZBHAL T, K. 42—, XEfHliL72XFHIRB, o TRREnE T,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

= {5 T DFIC DWW T self-documenting expressions ZZH L TL 2 &V, 7+ —~< v MIOWTOLER
X formatspec DY 7 7 LV AH A4 REBRLTLEE W,

7.1.2 XEFID format() XV v K

str.format() XY v FOERERWRFENHIIRD LS 2bDTT:

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

fFEMe Z2OHOXF (ZEe 74—~y 74—V REHUEET) IE, str.format() XYV v FIZEE A
TV MCEBEINET, {HFNOFOFIT str.format() XV vy FXEIN-F TV 27 FOfiE%EFE
TR ET,

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

spam and eggs
(RDOR=V1Fil)
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(RIDR=I D5 DR E)
>>> print('{1} and {0}'.format('spam', 'eggs'))

eggs and spam

str.format() XY v FIZF—7 — FEEMNEINIGE. ZOMEIEF—V— FEIROLHIC X - TSBEA
E

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

This spam is absolutely horrible.

EF5 18 e ¥ —7 — FEleHAEGDETHES 2 dTEET:

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

HLORWERTFIID DD, Zh2FE L7 BROGEIE, ZREGIBOMETII R CERDOART TS
TELLXVTL I, ZAUE. FEEZFIBUCIEL T, AN [ 2> THEOXF—2BT 2 TAl
BETT,

>>> 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 & #* fLIEERloTHF—U— 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

ETDA—ANBEBIA o T 2R THAAABE vars O LA GDE 2 LRHTHERNT T,

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

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

Bl LT, FOa—FMTRERAONLBEEZD 2R 3RV ELA LHio N ZAEML $3:

>>> for x in range(l, 11):
print('{0:2d} {1:3d} {2:4d}' . .format(x, x*x, X*X*x))

16 64
25 125
36 216

D O W N

(RDOR=V ki)
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7
8
9

49
64
81

10 100

343
512
729
1000

(RIDR=I D5 DR E)

str.format ) 1T X 2 XFAHNFEXREDTEELMEHIL. formatstrings 2SR L TL7ZE W,

7.1.3 XFHDFERTDI+—<I v b

Rix 2L 3 ROMEDPOBRDFACRETFERTT7+—< v PLIZBDTY

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

9

I N T T R ST

9
16
25
36
49
64
81

10 100

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

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

27
64
125
216
343
512
729
1000

J

(D 7 LDBDAR—Z—flH571% print ) DEFNETEMINTVE ZLIKHERELTLE IV, print() &
(ANGIE- ST RS =)/ AU

XFHNATY 227 bD str.rjust() XYV v P& FEESNLIED 7 4 — NV FRARXFIINERTFETAS LS
WEMCZEZAEZBMLE T, FAFEDOXY v R LT, str.ljust() & str.center() 23HH T, ZhoHD
Ay FRMAAHAZTS DI TREL, ZEHLOXFINZELET, ANXFIDBERSTE 56, XF
)
b LNFEEAD, BOEIRDIICEZHINLIDIEFELTYT, (RYRUDFEDZITVVDRS, T
DA T LI x.1just (@) [:n] DEXIKATAAKLEMZZ D TEET, )

EHDLZZZET., HEZOEFRLET, TOEBDEDITHTLDOLA 7T FBBEAERICR DD

HH—DODXY v RN, str.zfill() 1Z. BEXEIOLEMHZ P OED LET, ZOX Y v FIZIEL ADORFE
PIELLFVET:

>>> '12'.2z£fil11(5)

'00012"

>>> '-3.14"'.2z£fi11(7)
'-003.14"

>>> '3.14159265359"' .z£fil11(5)
'3.14159265359'

7.1.

HNERPI<T+—Iv T3
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7.1.4 HLWXFINERRESE

% HET (FR) 3XFHNDOT7 +—<v P THHE R EF, format % values (format FFF) &5
BN G2 5 NT5E. format HOD Y BHIEEITEL R H 5 WVIE values DRD DERICEEZSNET, 2D
BEESCEAIMME e LT TVWET, B2

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

X D FH L WEBRIZ old-string-formatting 1I2®H b F 3

1.2 771NN ZHHEETS

open() & file object B L ¥£F, K#K., open(filename, mode, encoding=None) D X 51T 2 DDfiEH|
Br 12o0% -7 — 5|2 THRFHEINET,

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

BOIDOGIEE 7 7 A VBD A0 7XLFHNTT, Z0DDEIHBLFINT, 77402 EDXIIMES hERs
BAEADSLFEB A > TVWE T, mode 13, 7 7 A A LERZS 'v' | FZ2AAEH (RA%OBFO 7 »
ANADBHIIHESINET) &S 'w' LLET, 'a' 37 7 AV EBRHICHEET, 774 LICEZAEN
7RETEENCY 7 A VOKIRICEBEMEINE T, 'r+' 37 7 ANV EFHAEXMAICHEZ 3, mode 5181
HHETATHE T, B NZGEICE 'r THEEREL F3,

WE. 77 A METF A ME=F (text mode) TH»N, FED T>A—FTa4 VY Trrya—FRIhiz7 >
AN L TXFINZHAEELET, TYA—Ta 27 PEESNRINE 774V MNIT Ty b7 4 —
LMRFETT (open() B L TL & V), UTF8 WL EE LOEED LD, Bixszra—T4 7
ZHEE L2 WA LIMNI encoding="utf-8" DIRENBTITH TS, E— N 'b' DI 52774 1%
binary mode THZXE 3, XA FV—F—FTDOT—XILX bytes A7 =7 bTHAEXLET, 7741
ENALFV—F—FTHZR TA—Fo Y BIEETEZEH A,

7F¥FAPE—FOHAWD T 77 v b 74— AEAFDITARES (Unix T \n . Windows Ti& \r\n) %
727D \n KEMT2D0 T 74V bOEETT, 7FAME—FOEZIAATIE, \n BHTL 2%z 7
79 b7 4 —LEHEDITREBICRTONT 7 4L bOEFNETT, ZOETITONS 7 7 4 VT —RDEHIZ
TERAN7 7 ANMIEEFBEETH, JPEG 7 7 A LR EXE 77 A VD LI BRANAF VT —REFHET S
BNDBDHDET, ZOEIRT 7 AN EHAZEZTHIEARICIEIERELT. XM FVUE-FZfS XHicLTL
72E W,

T7ANF TP 27 b RS L FIZ with F—V—REFSDIXBRWEIETT, ZoFSiE, MEPIZH542
FELTHORITREBRC I 7 AN EL2 AL 22 TF, with 5 ¥, AL Z &% try-finally 71y
B oTEL I T o LERICETE T

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

(RDOR=V1Fil)
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>>> f.closed

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

(RIDR=I D5 DR E)

33

==}
[=]

HL with F—UV—FEFHLZWESIE. 77402, 207 7 A LDDIFHEINTZS AT LD
V—ZAREBICIRIT 272912 £.close() ZREFH L TL X0,

f.write() % with ¥— 7V —FX f.close() ZfHLT KU LGEE. 0l 7 ABNEFEICKT L
BETH, fourite) DEFIEDT 4 A7 IWELIC EFAFhBVIELHDFT .

with X% f.close() DFIHLICE s THL ORI 7 ANA TV =7 b 2fEBES5 T2 22 TH
HAKRBLET, -

>>> f.close()

>>> f.read()

Traceback (most recent call last):

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

ValueError: I/0 operation on closed file.

721 274N ATSTIV DAY YR

ZOFOLUEDHNZ. £ L WD T AT T2 FABICERINATVWADDEIRELET,

7 7 A NVONEZHALTITIE, f.read(size) ZIFIHLE T, TOX Yy FEHIBEDT—XEiGmAH L
T XFH (FHR R Ee FOBE) 1 bytes #7922 b (A4 FV—F— FOBA) ¥ LTELEF, size
AT a Y OBUERIET T, size BEMBINTZD BOMTH 7258, 7 7 A VONELTEiGiAH L TR
LES, ZEL. 774AMDBRSVDAEVDMEOREZIDDHIHEIIEE IR 20D XA, size B’

BTROVERSIE, KT (7F A ME—RFOHA) size LFE. (N FVE— RDEE) size N1 b EHiAH
>>> f.read()

LTGRLET, 77 A VOKINCT TIZEL TOREA, £.read() 1ZZEOLFF (1)

'This is the entire file.\n'

ZRLET,
>>> f.read()

f.readline() &7 7 A D56 1 TR ZHARD 9, SUTXF (\n) 13FiAH S N7 FHN OR&GGITIE D
9, ITDEBEINZDIE. 7 7 A ADBATTED > TOWARVWHEDREITOATT, Zhud,. RO ENDH

WEWTHEWESIZT 72T f.readline() DPEDLFHNEIR Lz, 7 7 A VOMIREL-Z 20
FHHET, —H BT \n's TROLBUT 1 XFRI»OREXFHITREINET,
>>> f.readline()

'This is the first line of the file.\n'

7.2. 7710\ ZHHEETTS

(RD<—12Hi <)
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(RIDR=I D5 DR E)
>>> f.readline()

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

T 7 A SEETRTHARBICE, 77 ANA T ML TL—TF2EL HFESHDFT, ZOHE
ATV ZRINAEZ, EF T, fELa— k) 3

>>> for line in f:

print(line, end='")

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

TZ7ANDITRTOFTEIVRAMERTHEARD 205, list(f) ® f.readlines() 252 TX
£,

f.write(string) &, string DNE%E 7 7 A MITEEAA, EZAETNLXTFHERL T,

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

A7V 2 FOMOENE, BEALIMICERLRINERD ZHA - STFH (FF R FE—F) ¥ bytes +7
Sz 2 b (A4 FV—F—F) OWFAHTT:

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

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

18

£.tel1Q0 & 77 ANMA T2 DT 7 ANHIZE T Z2BEDMNEZ RTEBEZRLET, 77 A HD
BIEDHEE, NAFVE—FTR7 7 A VDFEHPHD AL LT, 7F R ME— FTEAHBZMETES
nxEg,

T7ANF T2 FONBEEEET 51213, f.seek(offset, whence) ZfEVE T, 7 7 A AN EIFH
HE i (reference point) 124 7+t v ME offset Z R L TatBEINE T, S AT whence 5IETEI LT,
whence DED 0 2 HIEX7 7 AVD FEL SO, 1 ROEBHIED 7 7 A MVEZMN, 2256137 7 41D
i SR LTHEVE T, whence 3BT ZZENTE, 7740 MDMHEIZ 0. TROBSHEALAE LT
7 7 ANVOFEEHNET,

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

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

16

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

>>> f.read(1)

b'5!

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

(RDR= ki)
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(FiDR— 25 D %)

13
>>> f.read(1)
b'd'

TFXFA M7 740 (mode XFHNT b TR0 75E) TR 7 7 A VOEED & OB T 2
Y= RIDER IR TVET (Flste LT, seek(0, 2) T7 7 A LVDEKEADS —ZIFA[HETT ), o,
Me—DERNIR offset HIX £.tell() 2 HRENAED, 0 DVTIADTT, ZHLIHND offset EITKREFRD
£ L-¥ AR E=3 N DR g

T 7 AN T 27 MiZiE, D isatty() X truncate() W olz, HEDMFDINRVAY v FHHD
X5, 77ANF T2 FIZOWTDRERHTA NE, 7477V V77 L R2BRL TSV,

7.2.2 json ICLBBELETNIcT— X DIFRTF

NFFNIFHRIC T 7 A VICHABFETEE T, BMHOGEICEAD LENPHBETT, 2WVID b, read() X
YV FIEFA LR E 0720, int () O X 5 LBABUC Z DX FHNZE L T, 72 ZIEFS] 123" O X
D IRLFEHN e BUE 123 1B LR TR LRVWISTT, do e Eiinr —48 FIZIZANTICR o7
) 2 FROREEDEA. FEETDOR—Z20 ) 754 ATREICED 5,

I—YPHE - FE2FENLD TNy LD LTEMR T —281% 7 7 A VIRET 2220 DI, Python
TR T — XWX TH % JSON (JavaScript Object Notation) Z{HS5 Z & B TEEF, T DOFEHE
EY 2—)b json &, Python &7 —& FEEZI D, XFHRBUCERLE T, ZOUHIE V7514 X
(serializing) ¥ MINE T, XFINRBPHT7T—X2BMET 3. TPV T 35X (deserializing) &
MENET, VT I7ARENTOLTIVT7IA4XENBETORIC, 7927 FOXFHRBIZT 7 4
NRT—=ZDBTHRELLD, 2y P =2 2B U TNz~ > VIS D THZEDTEET,

AR
JSON BRBBAWN R T TV r—2a vy TTF -2z h e DI 2BICL bR Ed, ZLoFnr 7

< =R JSON IZFE LW e, JSON 137 — X DAL E T 23560 RWER T,

FA7Tx7 b xDHH, £D JSON BEROXFHNKEZ R 51213, Bz 11Toa— F2EIZITTY:

>>> import json

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

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

dumps () WZ7ZBEEUC. dump ) 3B D, THSIFHEMICA T 27 Ve text file TPV T IAXLET, £
PEZABRCHDP NI text file 722 T2, ROISICHL Z BN TEET:

[json.du.mp(x, £)

WZT ) 774 T 2120, £ DBHAAARICEHD» NI binary file D> text file 722 T 52, KDL STk
D EF:
7.2, 771N EHRAHAESTTS 75
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[x = json.load(f) }

AR
JSON 7 7 A Vi3s3 UTF-8 T a— FL %, JSON 7 7 4 L% text file & L THiAAA, &HZA
ATH K & 1213, encoding="utf-8" Z{EEL £3,

DX REHMIBEI VT IA4A X T EFEEREL. VA MPHEEZRS 22 ETEF T, FEDI TR -4 VA
XY A% JSONIZI VT 54 XT2IUID 5D LEN LR TIRD FEA, json EV 2a—LDY 7 7LV
2 Z U DOWTDIEERDB D D 5,

25
pickle - pickle EY 2 —JL

JSON 2IIMIRINC, pickle 3 EE DKM Python 7Y =27 b2 )7 74 XA[RE/ 70 b aLT
3, L2 L. Python FFED7 v b a LT, MOFETHEBRINLT TV r—ay @ET 5012
HZFEHA, B TI7ANPTRERTRL, BETERVEGBITILELNTER, AFLDDHS
WEBHIZX > TEREINT pickle T—X%E T2V 774 X558, KEFIZCIDVEREDa— RPFETEIH
TLEVWE T,

76 BT7TEADLHD



EIGHT

IS—rH5

INFETTI =Ry =IOV TSN 2720 T LD, Fa— b ) 7AH0FZBESTHL 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 —I13IMRT— Z — (parsing error) £ LTHHHNTE D, Python Z#R L TWaRICHES K<

HEBTAMED—DOTL & 5

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

SyntaxError: invalid syntax

R—PFERORETVBTERRL, MR RH 2RRLT, FHRTLI—pREENE b —2 V&R
LEF, 2535 LRENE BID b —2 Y DBFELRWESIHRAET 3RS D £, ERLoflTid,
T5— 3B print ) THRIVEATVET, any (':') DZORIENDSTT, ANDBRZY T Hs

KTWBEEE, C2Z2RAUI IOV D0B L5127 7 A VBB ERHhEINE T,

8.2 fist

T2 AXRAPEXNCIEL S TH, ETLED LA BRI T —PRET I LNEEA, EfTHICH
HEhiex s =& FIN (exception) EFHIN, HIZHE@GHIEIZRD FEA., Thdps,. Python v 25 AT
BN EEDE IR I P EFEATVEET, IFLALOHSNEI T v Z 2T ERT, INTRENS X5

KRy =) £9:

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

ZeroDivisionError: division by zero

(RDR=V1ki <)
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(RIDR=I D5 DR E)
>>> 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 (mot "int") to str

I =X =Y DORMITIIMIRE o 7o ZRLTOWE T, FlFMNIEE4 728 (type) THRRIZ D, ZOHEIMBT
F—Xyt—YD—Hr LTHIEhET, LOHITDEIL ZeroDivisionError, NameError, TypeError
TY, s LT S XA AL BINDHAAAL TS, ZAUIETOMAABFIITON
THD B ETH, 2—FEROHIHNTIE (RDIDOXS T I2OFEERBRLRIEETIN) LT LK IH
FH A, EEFNDOZLANIHAAADFRATTT (FHEBTED D TEA),

D DITIZBISNDFHMT, ZDHIS DR & M3 & e IR F L £ 3

LT —Xyt—IY DGR TIE, BISHFRELLEITa L THF AL (context) 2. ARy 7D L —ANy
7 (stack traceback) DJERTRLTWVWET, —MITIE. ZOEFICIEY —RAa—FT2 VA MLE ML —2R
Ny IRFREINET, LrLl, BEANDPOHANONa— FEERSNERA,

bltin-exceptions 1%, FHAALBHIIE ZDEKH Y A FEATVET,

8.3 HIS2IBT B

Bl RER L CAUE ST 2 X577 2 2B e TEET, LRz RTL XV, Zofltik. &
NS FHNBATIEND EFTI—FICANZIRL T T, 2—FH T 07 F AT (Control-C A, Fld AR
L—=TF 4 VIV RT AT R=F L TR 0DF—%2HoT) HIDAAZPITI TR 22 ES
TEDNTEZLIRLTVET, T—HF2EML 72EIDIAAIZ, KeyboardInterrupt flSfoiiEiE N5 Z &
THEHIZNZ LWV ZEICHERLTLEI W,

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

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

try I FFEED XD ICEEL £5,
o £, try 8 (try clause) (¥ —7—F try & except DEDX) BETENET,

o MIHHFISNDFEE LRITIUR, except B 2 RAF v T LT try XOFETERZE T,
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o try BINDEITHICHINLIRET 2., ZOHIOERD IIMRIINET, K2, FIFED except F—
U — FORIHIEZIN TV B HIHC—ET 235G, except BiNFEITE Nk, try/except 7B Y 7D
BANETHMEEINE T,

o LY except B TIRESINLHIHNE =B LR WHINDFEAT 2 L. ZDHRIINE try XDIMANZE X H
9, BIANTHF 2 FF (handler, JBEER) A3 22 d RiFiud, WIBETABWEIN (unhandled
exception) D, TI—Xvt—YBHUTETEEILELET,

—D0D try XIIIEHD except 8 MFT S Bll& DRSNS T E2 N FIRIEETEET, Zd—
DDNY F I ULPFITSINERA, NV FIZREMIGT S try 88 NTHEAELLFINZTZUHEL, FL try fi
NDRIDHIF AN B FTRELFISMILIE L F2 A, except B TIFHAIHINTH - 7 X T2\ 5 B TEED
P eiETE LT, MIRIERDESICTLET:

. except (RuntimeError, TypeError, NameError):

pass

except fi D27 7 RE, D7 FARIMES FADA VARV ATH [N~y FLET (ZOHIHD
FHRA - IRET T ADREDLNT: except B &, FOHKEI TADA VARV AWZE~yFLERA), HlZ
2. ROa—FIE B, C, D OIS hE 3

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

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

J

except B DI ATV E (except B 3mHICK 258). B, B, B t H1dn 3337 o 2 L ITiE
BLTLEXW - BN —B L 72 except & 2EEN XN 2 DT,

BISNDFES 2 & & FISNIBEMN T SN ERZFFO I AT E LT, ZOMEIBFIND 518 (arguments) &
BIHINE T, FIOAEHES LU RE, FINDRITKEL £,

except BZBINGL DRICEMZIEETE T, ZDOEBUIBIINA > X 22 T T i, —RINICIEE 1
ZRFET 2 args BUEZFL £ 9, AEMHEOD, HAAABISENIE __str__ () 2ERSINATED., PR
HIZ .args ZZWET LD IRTOFIEERRTEET,

8.3. IS =NIETS 79
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>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:
print (type(inst)) # the exzception type
print(inst.args) # arguments stored in .args
print(inst) # __str__ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x =', x)

print('y =', y)

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

X = spam

y = eggs

BiIstD __str__ (O HE. WEEhRWHIND X v —IRKRE (Fl’) L LTERRENT T,

BaseException X I RNTOHIMIIEE T Z2HIES IR TS, 2DV T 77 AD—DTH 5 Exception I,
AN TRWHIN TN TORIEZ 5 2 TF, Exception DY 77 7 A TR WHIINE, — T ar 5 4
PRTTEIe 2RI dIHbORTWELDUEINFEREA, FIZIE sys.exit() ITkoTEHEN D
SystemExit %, L—HF =707 L EXEne 2K &5 KeyboardInterrupt 2% H £35,

Exception {JFIFTARTORINEZHIET 274V AR LTHRZET, Lo LEWIBMLEOFEE IX.
WE R OISO 2 TE LR OFEICEE. PHILARWISNIZDO X D2 L5152 T,

Exception (ZXf 3 % & & —fRIZBISMLIED & — > Tld, P ERRD 2 0WiEw Z7HH LT o HEXT
LES (MOHLATHES 2B TE 2 X 51ICLET):

import sys

try:
f = open('myfile.txt')
s = f.readline()
i = int(s.strip())
except OSError as err:
print("0S error:", err)
except ValueError:
print("Could not convert data to an integer.")
except Exception as err:
print (£"Unexpected {err=}, {type(err)=;")

raise

try ... except XIZlX, A 7> a3 ¥ T else Hi (else clause) %#\T 5 Z e BN TEE T, else Hikikld 254,
2TD except Hik D HEAITEDIRITIUIIRD £V A, else Hild try & TRLFIMPEHZI NIRRTz
FWFETEINZa—F2ELQRKRIBET, PIZERDXSICLET:

for arg in sys.argv[1:]:
try:
(RDR=V1ZHiEL)
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(RIDR=I D5 DR E)
f = open(arg, 'r')
except OSError:
print('cannot open', arg)
else:
print(arg, 'has', len(f.readlines()), 'lines')

f.close()

BIMDa—F2MIMA201F try Hik D b else HIOHTHNIVWTL &I, BELL, 25525 LT try
. except X CTRESI N —Fhr oL EINdDUHNDOHS Z#E > THIELTLE S v 5 HEZET
LNEPHTT,

IS AT B Z03, try B8 OEHZENAITRAE L ZLHINZILET 27210 TR ZD try 8 75 (b ZHEN
IZTH) PO ENBEBOWNETRAE LML L £3, #2113

>>> 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 PN\ EXLHT B

raise XMoo T, FFEDHFNEREXHEZ BN TEET, Hlzi:

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

NameError: HiThere

raise OME— DI BB EH SN LBIHZIELRLET, ZhBHHNAL 2K 200527 5 R
(BaseException ZHf&K L7227 J R, 72k ZIE Exception R ZDH 77 5 R) TRIFNIFKRD FHA,
BIsk 2 5 2SN HE R, SIBELDaY R b7 7 ZAFOH SR, BERRINICA YRR 2 LS T

[raise ValueError # shorthand for 'raise ValueError()'

BIANDBRE L7208 S 2R E LW T, 200420 T 203 bR TR, BB D raise
XEffoTHINEFEHRIEE N TEET:

>>> try:
raise NameError ('HiThere')
. except NameError:
print('An exception flew by!')
(RDOR=VIFil)
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(RIDR=I D5 DR E)

raise

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

NameError: HiThere

8.5 BISND:EH

except HiOHTHRILHDFINSFE L 725G, ZORUHDOFISMILHEE N TFIND LT — X v £ —II2E
EX %352

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

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):
File "<stdin>", line 4, in <module>
raise RuntimeError("unable to handle error")

RuntimeError: unable to handle error

B BHEINBDFNS 2 S ERFEXINTWE I ERT DI, raise XIZA T a3 »dD from AIEIEEL
x9:

# exc must be exception instance or None.

raise RuntimeError from exc

ZAHUIBIS 225 B b EIERIT S, BRI

>>> def func():

raise ConnectionError

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

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

Traceback (most recent call last):

(RDR=V1FiL)
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(RIDR=I D5 DR E)
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

K70 HEIRGI5 0 HEH 2 023 51213 from None ZH5E L £7,

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

raise RuntimeError from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
raise RuntimeError from None

RuntimeError

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

8.6 21— —E&HS

Tl A ETHLWEISN S 522/l 2 28T, MEDRSZEEST 5 2 e TE XS (Python D27 5
ZWZDOWTIE 72 ZR), FlIstE, HBIIZ Exception 7 7 Xh 6, BEREFLIEHENCRELZD D
‘t“‘j—o

Bt 5 AT, HBDZ FANTELIELRLMTOERT 2 I TEETH, BRHIEFHEMALDOIILT
BEET, KE, WL O0DREMZTZRME L, BISNDRELE EIXAY FIDBT T —ITHT 2 HRZ I
DHED XS5 T2HREICEEDET,

F AL DHNE, EEOFIS DO AR T L FRIFRIC, "Error” THRO S HETTERSI N TVET,

ZDBEEY 2 — LT, EY 2 L TERSN TV EHMANTRET ZAREMODH 27 —2WMEEE2
7Dz, MEDHINZERL TVET,
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8.7 V=27 TEMEEERT S

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

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

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

KeyboardInterrupt

b L finally Hi23® 2356, try XD 2 RIORBEOUHE L finally HiHSEITL £, try XHEIH %
FAEXEZ0EPIED ST, finally HilZFEITEINE T, UNTE, FISDLFEET 2 205 HIZEHR T —
Ahikim L ET:

o B L try XOFEITHIZHNIRE L6, ZDFIME except HilC k> TUHENZTL xS, dL
Z DRI DY except HIIZ K o T X7z F AU, finally FiAFEITI NIRRT, Z DOBIS A FEH
EhET,

o except HiFE 721X else HIDFETHICHINSKAET ZZ e BHHBET, ZOHED. finally HidisE
TENTRITBINDP R X NE T,

o finally ffiiC break, continue ¥7zi% return XWETINLGE. HSNIFEH SN ER A

e B L try X2 break X, continue X F72i& return XOWITILIZET 2 &, ZD break X,
continue X E7:1% return XDEITDERIC finally HiEITINFE T,

o L finally Hi’' return X2 &LHE. RSN 2HEIX try HidD return XT3/ <, finally i
D return XIT X2 HDITHD X7,

I Z X

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

return False

>>> bool_return()

False

& D HETL )

>>> def divide(x, y):
try:
(RDR—1THiL )
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result = x / y
except ZeroDivisionError:
print("division by zero!")
else:
print("result is", result)
finally:
print("executing finally clause")

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

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

executing finally clause

Traceback (most recent call last):

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

divide("2", "0")

File "<stdin>", line 3, in divide
result = x / y

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

(RIDR=I D5 DR E)

HTbhbhrsrBD, finally HiZLEDHEICHFEITINTVET, XFHTEHDEEZ T2 TRELR
TypeError % except HiTUEH XN TVWARWD T, finally HIETRICHEZEHINTVE T,

FWMHDO7 7V r—2 2> Tid, finally fild (7 7 A Ay VT =28tk D) AR Y — 2%, FIH

DRI LT &5 Th b & F RIS 5 7= IR T T,

8.8 ERFEAV)—2T7T v TWIE

F T2 bDRIIZE, ZOFHDEBIZ»DD 5T, REICK - BRICRITEI N EENR ) -V Ty
THMEPEZEINTVWEIHDRHNET, LUFD, 77404 —7Y L THEZEEICERT 26% AT

72EW,

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

print(line, end="")

ZOa— FORBEAIL. 2— FOETIHEKD o RBIIAREDRKB 7 s A V2V EZEETWEZ LT, &
FEME 2 7)) T TRBEEICRED VAR, RELRT7 SV r—2 a Y CREEICRED 2 F7, with XX
T7ANDEI BRI T2 "vDEIIC, BIBIZIELL 7V =7 vy 7EN3 e BREEL£3,

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

print(line, end="")

8.8. EREHV—2T v SUIE
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COXPBFETEINH LT, 722 ZITOUMHAICHENRDH 5722 LTD, 7 740 fIEHIC close ThET,
T7ANRKRED, BREAIZ V=27 v TUEBEROF TV 27 MZOWVWTIE, ZRNZND FF 2 XY M TR
SNFET,

8.9 REDEE L VWIS DZED & E

WL ODFAE L TFINDREDDEIRT D D £, WHMBD 71— 207 — 7 Tld, BEO X X7 PFLT
LTEMT 2207200 FT, MICHRUIOFINEEZH TS LD &, MEEKE L TEROFINZE
WLEADPLEE LWL —X 5 —23H D %7,

# AA A D ExceptionGroup WEfIMA Y A A Y 2DV R e Frsd, FARKICENTES XISICLET,
ExceptionGroup b #l5DT, MOFIALFRIT XS5 I TEE T, -

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

File "<stdin>", line 3, in f
raise ExceptionGroup('there were problems', excs)

|
|
|
|
| ExceptionGroup: there were problems (2 sub-exceptions)
e 1 ———mmmmm o

>>> try:
£0
. except Exception as e:
print (f'caught {type(e)t: e')

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

except DD DIT except*x ZHHT 2. J—TFOHIH 2FHEDTRNC—E L 724721 23R LTl
HTEFEd, UTORITIE. 2R LRI 7L — T2 L TH except* BICREDRDFISZELD Hi L.
ZHh LA OB OENIEZ b, BEANCHIS RSN E T, -

>>> def £(0):
raise ExceptionGroup(

"groupl",

[
0SError(1),
SystemError(2),
ExceptionGroup (

(RDR=ViFil)
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(RIDR=I D5 DR E)

"group2",
[
0SError(3),
RecursionError (4)
1
)
]
)
>>> try:
£0

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

print ("There were SystemErrors")

There were 0SErrors

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

£0O

File "<stdin>", line 2, in f
raise ExceptionGroup(
...<12 lines>...

)

|

|

|

|

|

|

| ExceptionGroup: groupl (1 sub-exception)
+_

>>>

BISL 7N — T DRz ED 2HI5MNE. BTRERLA VARV ATH20EDRH 2 ZLICHFERELTLIEI WV, Zh
FE—RANS, URD AR =2 £ 7075 ATEREINTZEBORIN RIS 2 2 L B2 0D TT, -

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

excs.append(e)

>>> if excs:

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

BINE BT 27 DICERT 5 & ZiC, @EIIHEE L7 23T 28Rk n T, fistezr
o725 \IZEHREENT 2 e EMRGERHY EF, ZOHNDZDIZ, HlHE add_note(note) XV v
FEEHEET, TOX Yy FIEFHZZITIWD. fISto/ —+tD Y X MTEMLET, BHED ML —2ANy
7 TIEFISNOB®IC, £2TD/ — MBEMLZIEFRICH I EhE T,

>>> 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
>>>

Tt 213, HEBOHNE 1 DD N —TITEe DB FIL, BT 7 —Dar T X MERZEBML WS
BBHHET, LROTNV—THORBIINDFED ) — ME. T —D0ORELDLZRLTVWET,

>>> def £():

raise OSError('operation failed')

>>> excs = []
>>> for i in range(3):
try:
40)
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

raise OSError('operation failed')

I
I
| File "<stdin>", line 2, in f
I
| OSError: operation failed

|

Happened in Iteration 1

(RDOR=VIFil)
88 FE8E IZ—rHHN




Python Tutorial, 'J'J—2X 3.13.0rc2

>>>

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

File "<stdin>", line 2, in £
raise OSError('operation failed')
0SError: operation failed

Happened in Iteration 2

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

£0O

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

Happened in Iteration 3

(RIDR=I D5 DR E)

8.10. /—HhiC&-oTHANZRESES
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7 I RIT =R R AT DE S HIELRBE LT, FHCI RN T2 T, HiLtvwtrry =2
PO B ORER L. ZOREROH LWV AVYRAEVX PMENET, 7 7RADENENDA VARV RAZEY
DREEZMRET2BUEEZR/HTE T, 77 RADA VARV RIFZ, ZOREEZLEET 27200 (Z2D7 7 ADER
T2) AV Y RHETET,

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

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

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

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

9.2 Python DX J— L ARE1ZER

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

FTEREDPOLMOEL & 9o

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

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

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

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

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

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

) = -

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

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

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

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

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

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

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

#Hi128 global ¥ HE SN TWVWAHE, ZOAFNITNT 2ZHMPRARBRT, Y 2 —1D 7 a— L4
DA TmEDP D 2H/EDR I —FITH L TEZITONE T, RNRA2—7DIMINC D 2 ZBUCHRE T 512
I3\ nonlocal XM R ¥ 7, nonlocal L HE INRDoZHE. 2 THAHLEHERDET (20 X5
BRI T 2 FHZAAE, BIZ LW 0 — 228z b o L A0 R a—FTIER L. Ao Ra—7
DIEIFZE L EEA),

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

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

Python OFf & LT, global % nonlocal XHMTHRWEGEX. AN T 2 ZRITH IR S AMD R
I—FIMLTEMIRDET, RAET—X2ab—-LERA, A7V =7 PELRNCHEMEST 27205 TF,
HIFR B[R T, del x &, B—ANRaA—TFDHFIZEMDP S x IS T 2HEEWMDRET LT, D5 L A,
MLOWARTEEZ 2 X5 T RTOHFFEE, v—I LV 2a—T%2ff- TITONLE T, import X, BDER
. BV 2 BB ER— AN R - T OLFNTHIERL 5,
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global X% M5 &, HEDERP /A — "\ NV RAa—FIFEL, FZTHREINZ Z L 2HERTEET,
nonlocal XX, FFEDERMPIMUDZ a— FAIZHFEL. 2 CHREIN Z e 2ERLET,

9.2.1 X—TFr&EZEEDH

B3 22T ARIZEBBED X5 IBREN 50, £z global B XU nonlocal BWEMDEMIZLY S
WET I, ZOFITHERELET:

def scope_test():
def do_local():
spam = "local spam"

def do_nonlocal():
nonlocal spam

spam = "nonlocal spam"

def do_global():
global spam
spam = "global spam"

spam = "test spam"
do_local()
print ("After local assignment:", spam)

do_nonlocal()

print("After nonlocal assignment:", spam)
do_global()
print("After global assignment:", spam)

scope_test ()
print("In global scope:", spam)

ZDa— FEOHI:

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam
In global scope: global spam

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

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

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

9.3.1 V5 AEREDEX

2 AERDOERS BMBERIZ. XD LT T

class ClassName:
<statement-1>

<statement-N>

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

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

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

75 AERDHEEIC (EROKIMCEGELC) RII2 . IFRFTI LU b (class object) BER S %
T VIAFTY 2 ME EARNICIE Y 7 RAERTIER S N LHTEBONE % 287 v 8— (wrapper)
TS, VIRATI 27 PIZOWTEROHTHLLFERNILIILE T, (77 RAERICASHNCHNE o 72)
TEDR—ANAA=TBEIFL, EWENI FAA TV =27 VRETR LR —ANV R =TT 57 RERD
ANy XTHEE L7401 (LofITiE ClassName) THRUMIT N E T,

9.3.2 VSRATTxV b+

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

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

class MyClass:

"""y simple example class
i = 12345

def f(self):
return 'hello world'
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MyClass.i & MyClass.f 3HMBREMESHTHD, TAZTNEBEREEBA 7O =7 2 BLET, 77 &
BHELNRATES72H, KAICELD MyClass.i DEHEZZEZSHNE T, __doc__ bEMEBEMNET, 20775
AWRELTWS F¥ a2 Xy 7 —aryF4 (docstring) « ZDHE1E "A simple example class" ZiRL
i‘j—.o

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() J

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

A VAR ZBE (V7 AF TV 27 b T LY) TR, ZOA TV 27 bMELNET, 2L DY
T AT, FFEOHHIIRBICH R Z A XENEA T 27 v EED 20T T, 207D, 77 RITiE
__init__ () LWOARIORRXY v REERTEZ T, HIZIEROESCLET

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

ZIAD __dnit__ () XYV U FEERLTWEEE, 77 A% 4 AR 2T B, #iLifEonizr o
ZA VAR UTHEINC __init__ ) ZMUHLET, o T ZOHITIX, #Hizt#iEs A > R

RUABRDESICLTELRET:

[x = MyClass() }

&b AA, IO KERFUERE-E 27012, __init__ () XYy FIZEBOS 2822 N TEE
T FOBE, ROMDESIZ, 7 F5ADA Y AZ Y Z{UREICEE N5 150F __init O WKEINET,
Bl 212,

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

self.i = imagpart

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

933 1YRAVRAFTTxV bk

YIAT AVARYAA T 27 b RS AN TELZDTLEIN? A VARV ARFT T I 27+ HHf#E
TX2M—DEEZ. BEOSIETT, AMRBEL I (F—2BUEBIUX Yy FO) ZEEDD £,

T—2BMY (data attribute) 1%, Smalltalk @ 7 £ Y ARV ZEEK R C++ D 7 T =X X" ITHY L %
T, TRENEESTANEEDHD FH A, n—BAEHEFERKIC, Zhs BRI SRR A
THEEHTEET, flZE ETERLE MyClass DA Y AR YR x KNLT, ROa—RFE2ETTD L,
Wk 3HE 16 ZHFLET:
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x.counter = 1

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

print(x.counter)

del x.counter

B9 D00 VAR ABEDOBIUE, XV YR T, XAVy Feld A7Y=227 M@ 2" Moz
<7,

AVARVAFATI 27 PTEMBAY v FEE 2DV F7RCEDET, ERICED, 77202 TOH
AT bV THIBUDPA VARV AL T 27 bPDOEYRAY v REHITIRED £F, o T, BT
MyClass.f IBIR DT, x. £ 13XV v FOBME LTHMTT, LA L. MyClass.i ZBETIER VWO T,
x. i @EAXAVy FOSBRELTAMTIEDD £ A, x.£f 13 MyClass.f AL HDTIEH D VA — BEA
TVl FTREL, AV YRFTIZ I b (method object) T,

9.3.4 XYy RFTZxU

Tid, AV vy FidnAg v FERERIECHEENET:

[x.f()

Z D MyClass DI Tld, XF% 'hello world' 2NRENET, LHL. bTLDHITXAY Yy FERUHX
BRUFAER SR VDITEDDERA x.f EAYVY RA T2 P THD, EIDPRARTBOWTRTHEY
HEZeMNTEET, HIRERDa— Fid:

xf = x.f
while True:
print(x£())

hello world WD H 2 FTHIF LT EZTL x5,

XYy RHFPHENS & FIEEBCEMAREETVWEDOTL 2552 ? £ ORBERTIESIHKE —o4E
ELTWRIRE22DL6F, EOFITIE x.£0 B5RALTHEHEATHET, 58EE 5% -7%0DT
L&o27? ZeUld, SIS ERBRZ S IBEE L Tl S &, Python 232 AT 2133 TF — &
A ZDEIEBHFEBIMEDIL L T

HIBIIMBTETVEI D LNERAL: XYy RIZOWTHIIRZ e LT, A YRRV AFTI =227 b
DEBOHE 1518 LTEXAT T, fITE x.£0 LWIPFFOH LIk, MyClass.f(x) ¥ BEICEMiz d D
TY, —MRC n HDFIBYV A+ o7 XY Yy FOMH LI, ZOXY Y FOA VARV AT TS =27 2K
PIDOBIEDOENHRA L5V 2 T, XYy RIS 2 E8EMOCHT 2 & 2 E T,

—fRANZ, AV FEMUTOXSCEELE T, 4 VARV RDIET—REURNSREINT-L 21X, 204 >
ARVADY FTADPRBRINE T, TOHMDBENR Y 7 ABEERL TV AEBA T2 7 v s, £ VR
RUVARX TV 27 P eEBA T 27 POMANDBIRMBRAY v RA TV 27 MRy V7 ENET, XYy ¥
FT7T 27 bDBIBY AP HIIMTHENDIEE, A VRRVYAT TV 27 b EINZE Y R 5%
LWEIEY 2 M EER LT, TOBBA 7Y 227 b EHLOVSIEY X P THRUHL 5,
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9.35 VSREAVARAYVRE

—BHNZ, 4 VAR AERIIZFNEFRDA VARV RIZOWTEEDF—ZDHDH DT, 75 AEHT
FDTITADTRTDA VARV RIZ I o THEZINZEERAY Y FOHDHDTT

class Dog:

kind = 'canine' #EBAVARVATHESINZ VS RER

def __init__(self, name):
self.name = name # AVRARAVATEICEEDA VARV AEH

>>> d

Dog('Fido')

>>> e = Dog('Buddy')

>>> d.kind # INTORTHE
'canine'

>>> e.kind # TRTORTHE
'canine’

>>> d.name # d BB

'Fido'

>>> e.name # e BB

'Buddy'

BRIEAT OO FIDOVWT T L Lo, HEF—XIFV R MRFED X 572 mutable X 7Y =7 b
DG T 5 LEANEZGREFREBEE T, FlIRIE. UTFDOa—FD tricks VA MIZ 7 AZEK e LTEbR
ERNETEDDERA, BREROLLoT—DD VR IV FTRTD Dog A VARV RIZLkoTHEINZ Z k
WK DBEH»LTY:

class Dog:
tricks = [] # U5 2EHDOME S T-ER

def __init__(self, name):

self .name = name

def add_trick(self, trick):

self.tricks.append(trick)

>>> d = Dog('Fido')

e = Dog('Buddy"')

>>> d.add_trick('roll over')

>>> e.add_trick('play dead')

>>> d.tricks # BEREY INRTORTHE

['roll over', 'play dead']

>>>

D75 ADIELWEETTIEA VR Z VAT RO ITHHT A2RETT:

class Dog:

def __init__(self, name):

self .name = name
(RDOR=V1Fil)
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(RIDR=I D5 DR E)
self.tricks = [] # RTEICHLWED X FZ1E3

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 WAWALIFES

AVARYAL 7 7 ADMATRICBHELHERAZRATWEIGE. BERRIEIA VAR APEREINE T,

>>> class Warehouse:
purpose = 'storage'

region = 'west'

>>> wl = Warehouse()

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

>>> w2 = Warehouse()

>>> w2.region = 'east'

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

storage east

F—REWZ. XYy RpEBBTE2 LA, BHOAT7Y22 D2 —F P 2547V ) b E
TEEd, V2. 77 R RIME T -2 LTS 2 N TEERA, EE Python T,
T—XEMEHRT 27D ORI DD FRA - T XORMII TN THMCESWTWE S, (U
2. C S TEDN: Python OFEETIIFEDOHMEZELICER L, DERKIGLTH TV 22 bADT Y
LREHIETEE T, ZOKMIE C SFETELNZ Python JHRTHES 22 TEFET, )

A7 VET—RENEEREERSMOINETT — 75347V MI XYy BRI LTw a7 -2 BN
DAZEREZHAICT D, BELICTI22D LNERA, 774 7Y ME. BioOmEZESEHRINATHERD,
XYy ROEMEICHERZRIET I BAA VARV RAHEDOBYERZBMT 2 ZENTES, WS Ik
FERLTLEIWV - 22T, AT ORMIIIEROBEEZES LTS ET,

Ay ROHFIL, F—REEE (FREFOXY vy Fd ) SRT2-008MIN00EEH D FEA,
FZ, ZOEEBAY Y FORIGHERZED TWREEETWET, HB3X Yy RERDTHWREEICu—HhiL
BB A VAR AR R IZ>ZHXPITE2056TT,

X XYy FOBRAIDSIEE self M E T, ZOAHTIFIZERZBETLED D THA, self LW
£, Python TIEAI SR AREREZRD A, LI3WA, ZOETIEDbRWVWE, a— FiZftio Python
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TRTIRICE o TRRHAILA VDD ERD ET, £/l IFRT ST (class browser) T0 275 LHT
DEFTZHTIILTEIATVE D LOLEE A,

77 2ABUTHLZEBA T2 M Id, DI ITADA VARV ADEDDAY v FEERLTVE
T, EBEEIZ. TFRAPETIZIREZROFTICAS>TVAREEIH D FRA, A TSz 2275 2D
O—HINBEHOFIRATZDD OK T3, FIZIEUTOa—Fo k312U ET:

# V7 AN TEZSINT-BEK
def fi(self, x, y):

return min(x, x+y)

class C:
f = f1

def g(self):

return 'hello world'

h=g

INT.f.g. BLUhid, IRXNTCOBBUTHIBEMA T =227 P2ZRLTVET, [EoT. Thb
Z. TRTCDAVRRVADAY v R DET ——hid g b &L FEMTT, ZAEHEELTDH, KIFH
W70 s ADOGEIREILE DT I ROTERELTLEE N,

XYV v Fid, self 5IDX Yy FEWNEfoT, ioxXYy REMUIHT I TEET

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

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

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

XYy RiE, BEOBBEELISICLTZa— L RAHZBRLET, HEA Yy FIZET 30—
2a—=F, TOEREEFOLEI 2—LTT, (Z7RF7u—rulhra—7e LTHOLNEZIEHD
FHAo ) XAV Y RT/O—NURTFT—=2%2f5BVEBIZIZLACHD EFRAD, Ju—rRRa—-T%
FONEHMIZADDET, —D2FITdL, XVy FALS, 7B — UL A3 — 71T import X7zBE%
RET 20, ZOEY 22— VP TERBINLEBL I FIRAZMES eV TEET, BFE. XYy FOA-
TW57 7 AAKEZ B — LR A —-THNTERINTVET, ROHITIEZ, XYy RBREAHTDY 7 A%%
My 28HE LTIEYRDDERTAEL & 5,

A%z DMEIZA 7Y =7 b 2DT, VX (B HFVET) 2o TVWET, Z4Ud object.__class__ I
REINTVET,
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9.5

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

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

B2 7 R (base class) D% BaseClassName (&, JRES 7 RAERDA > TNVWERA=T 06T 7R ATE
LHFEHMTERINTVRITINZRD FHA, BIEZ FRLDrDYIEEORZ ANS Z D TEXT,
CHEIRDHID X512, BIEZ FADHIEY 2 — L TERINTWR L ZLZEMZI DD 7

{class DerivedClassName (modname.BaseClassName) : }

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

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

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

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

Python 1ZIdMARICEERT 2 2 DOMAAABEELH D 3

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

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

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

class DerivedClassName(Basel, Base2, Base3):

<statement-1>

<statement-N>

BEAEDY Y INBZEMWKICBWT, B2 7 A ofiRSh s BEOREKRIZ, RSBELT, EroHIC,
ZLUTHADEEOHTHEL 7 7 ANEBETL 2 GRIE: &4 782 FRER I ET) HEIC 2 EE
Ke LBV, LERDZIEHNTEET, ROT, H5JENED DerivedClassName THON SR WVWHE, £3
Basel »»HME X4, Z LT (HIFMIZ) Basel DRES T A LMEKRI N, ZNTDRO0 SR> 5E
¥ Base2 »HMKRIND, LWL oBEHITRD 7,

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

BIREFT I BB ERDIE, TRTOZEMPKT LI OUEOX L YEY FifK (D d 1 2oL r F
2K U Tl MLy 7 2AH L EE S 2 RESE-D 2 KE) R o6 270 T, HIZIX, ETOHERD Y
Z A% object ZHA L TVWE DT, EOLHE MK TD object NDEERMEVERDHD T, HEI I X
PEBE 7 72 2ZNBRVEICT B0, BT L) XA TRRIEFZELLE T, 2hud. &7
FRATHEEINTVIEDPSOEADIAFIIHAZ T, F4DMHKXT F A2 —ELITHERH L, »OHFHICRkR 2
(OF W7 T ROBRRIEFICHEREZ T IS T 77 2{LTER) L ITVWET, b,
IS ORBMOBL T TRENELINREOD 2ZEME L7 IR TEI A TELZDTT, Fllld,
python_2.3_mro Z AT & W,

9.6 7S5A~R—+EH

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

IIADT T AR=F X NIZOWTHHY)IRL— R 7 — 2 (FHCYH 77 5 A TER I NI=H400 & OEZE % 8L
258) 3 5 DT, HEi~ > 7V ¥ 7 (name mangling) £ WHENS . BRE X NzHR— MEMLDH D 5,
__spam (FEEEIC EL O TR REIC—HEL RO THRXF) £ W5 ERO#H 1%, _classname__spam
AN TFRAMEBREIND ESITHRD FEL, T T classname (&, RED T T 250 58HD N FEE I
T oRAMNCRD £T, 2D X5 REES (mangle) 1. AT O SENRAEB I b & TITbOIED
T, 77 ZAEENCHN#IFETIIN U TETEINE T,
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B2E

A0 & Rk, private name mangling specifications

BRI~ 7V E T TABNEDRA Yy FIFRH L ZES FIIRAY v A —nN—5 1 N F25DI#
Ty, Hlzi:

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() AVYRDTZAN—rIE—
class MappingSubclass(Mapping) :

def update(self, keys, values):
# update() NDOFIITRFvEA
# LHL __init__ O IFEITRL
for item in zip(keys, values):

self.items_list.append(item)

LofliZ, b LIRIC MappingSubclass IZ __update kil FE2FEE L LTHEBALEZET, £
DM IE. Mapping 7 7 ATIE % DA F% _Mapping__update IZ. MappingSubclass 7 7 A Tl
_MappingSubclass__update IZZNZFNEZHZ 205 T,

HESLOMAZERLCTRBOFERZSTDDBb DWW ZEIFERE L TLZEW; MELHNRGET. 77
AR—PESNTVWRIERHICT 7 BA LT DEET 5 Z L 3MKAL LTAIRERDTT . TNy A D K 5 Zhibk
TAIRBTIE, ZoRBERNTISH D $5,

exec() ® eval() NEIXN/Tma—RTE, MHLITOZ I REBEHEDI F AL R X \WI 2IZERL
TLEIWV, ZOHHRIZ global XDORFREBTE D, ZOFRS FLFEMIC. N barfrEnik
a— RIZHIBREhTWET, FEUHIKID getattr() & setattr() & delattr() ICHEAINE T, Fiz.
__dict__ ZE#HZRT 2 2 ICHHEAINLET,

9.7 b oIFLIEL

Pascal ® 7 L a—F (record)” %, C Sa8D " MHEA (struct)” O X572, AHIOEZDT —XERE2 —F ¢
DIZT 27— 2BNH 2 e ERRZenHD 3, BHHNZFEL LT, ZOHMNODZHIZ dataclasses &
HEHL£9,

from dataclasses import dataclass

(RDR=V1FiL)
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(RIDR=I D5 DR E)
@dataclass
class Employee:
name: str
dept: str

salary: int

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

'computer lab'

>>> john.salary

1000

HBFHEDMRT — 2B EHERT % Python 2— FOWiFIZ, ZOF—ZBORXY v FEZI 2L —Yaryd
277 ARODICETIENTEET, BRI, 774047027 Moo DT—X 2T 285
M BEE. read() & readline() 2RO FRAEERL T, 7 7 A LTIERAXFHNY 77 BT —&
ZHRTHEOICLTEE, G LTETZENTEEXT,

Instance method objects IZHEMHDRDH D F T, m.__self__ XYy Fm() DFELTVWE AL VAX VAL T
P27 T, m.__func__ ZZDXY v FIZHIET 3 function object T3,

9.8 7L —% (iterator)

FTTREDOTWAETL &I, for X2FILIFLAYDaAYTF ATVl FZhbloTA—7%2{T5C
EMTEET:

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

print(line, end='")

IOV EREADT 7 A EZHETHETHNE VDD TYT, 4 7L —XDIEHIZ Python ~NAL AT
BY, Hi—BERLETVET, BT for XWEaYy7F47Y 27 MIHLT iterO) BEEMATOE
T, BEE. a7 FOFOBERICLI DI DT IERTS __next__ () XYy RPERINTVWEATL—
RATO2 7 VEIBLET, AL EERPENEAIX, __next__() XY v Fi& StopIteration fil4t %%
HU, 2o %22 for =13 T LET, HAAAD next() BAEZH->T __next__ () XY v %
EHEPRZEHTEET; ORI E 5@ D2rZRLTHET:

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

(KDR=V1ZHiEL)
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<str_iterator object at 0x10c90e650>

>>> next(it)

Ial

>>> next(it)

lbl

>>> next(it)

lcl

>>> next(it)

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

next (it)
StopIteration

(RIDR=I D5 DR E)

A7 —&X 78 b alDERZHZMHEHAZBHEL TV, BEDZ S AI2L T L —& 2 LTOREWEEN

T 2DIIMEHHETT,
T, VA __next__() XV v FEEZELTWVWBEA.
HET S

_next__ () XYy F&2FoA 7Y 27 M 2IRT

_dter._ () XYY FEERTZDT

__iter__ (O XY v FIZHIT self ZRTZ & HA]

class Reverse:
nnnsy —lr I 2EBAIDLELBIITL—R "
def __init__(self, data):
self.data = data
self.index = len(data)

def __iter__(self):

return self

def __next__(self):
if self.index == 0:
raise StopIteration
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 v p B

9.8. 7L —% (iterator)
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9.9 P xxL—% (generator)

JIFL—F2 B3 AT VX Z2ENT 2D OMRTHENBZY —LVTT, Y=L —RT@EEOHE-D X5
CEPNETH, 2D T =X 2RFT L ZZE yield XE2MHVWET, 20V = XL —XIZH L T next()
DO EN S22, Y= A L —RIELANCHMT L2 B L ET (Y=L —&id, 2TOTF—X1{H
ERRICEDIXHPETENT 2B L TVEY), UTofIZ R, 2L —XH e THRHEICIERT
EHIehbrhET:

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

yield datal[index]

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

print(char)

M O H H -

VAL —RTTERZI L, HIOHI TR L 7R 2Ho724A T L —RTHEHFETEZT, Vo rL—X&
DEBMNB ALY MTRBDIE __diter__ () XY v F& __next__() XYV vy FREHITIERIN 205 TT,

VAL —ZDdH I —DODHEBELREEIZ, MUOHL o —bVER e RITIREXNHEIMNRFEEI NS 20
HIZELTT, ZHICED, self.index X self.data EW\Wolof VARV AERE[F--77u—F kD B
EHECBAREELL 2B TEZ L5k T,

XYy F2HBAER LD F0 77 nOoETREZ BEIRFT 213012, ¥ =2 L —RIFKRTRICHEINIZ
StopIteration XML ET, INHDEREEZHAGDOE 2 &, MEOEKEZEL O LFEUH T, fHHIC
ATV—REERTEET,

9.10 L —%3

B 1L =R bR LTHRICa—T 4 Y7 TEFET, Z2ORII Y A MNEREISTEII M Z v
FI, AFEMTIER S IFERTHVWES, Y232 L=, BEROF T 2 2L =R 2T IfENTZ0
EORKNDI2DICHEINTVET, YA L —XAFE LRI 2 AL —RDERID I 2T M TITH,
B x o LAADNDIRNE ZADHD ET, FALNEZET VR MERLIDEIXEVIBLLZ EHZD
EVWISHEDDD FT,

fil:

>>> 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)) # Ry &

(RDR=V1FiL)
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260

>>> unique_words = set(word for line in page

(RIDR=I D5 DR E)

for word in line.split())

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

>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1,
[Ifl " 'o! |g|]

-1, -1))

1Dz 3

9.10. JxxL—4x

107







109

TEN

BESATSVIZVUT—

10.1 OSADAI>H—Tx—2R

08 EVa—UE, ARL—T 4 VTP ATAEMETE-0DEL OMBEIESEL 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 JERZMS X5ICLTL L&V, 2535 2T, BEBKREL
72 2 AAABIE open() 2% os.open() Tk N2 D& ITFoNE T,

FHAAABE dir O BE UK help() 1F. os DX I BRKHBREY 2 — L TEEL T 5 & ZUIT, MEEIRIEE
LoiFiziab £

>>> import os

>>> dir(os)

<returns a list of all module functions>

>>> help(os)

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

T7ANRTF4 L7 FVVOHBNLZEMEEXD-DI1IC, EOHBEICHZ3EKEDLS VX —T 2 — AN
shutil £ 2 — L TCEEXATVWET:

>>> import shutil

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

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

'installdir'
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10.2 Z71ILDT1IL kHh— KR

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

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

10.3 OV K51 V5|8

I —T 4 VT4 ZAZ VTP T, & a~x Y R4 VBIBERSRBERDDET, a~xr FI4 V5|
B €220 argv BHEICV AP LTIRIFENTVET, Hle LTUTRD demo.py 7 7 4 L& R TH
EFLx9:

# File demo.py
import sys

print(sys.argv)

MRiE 2<% ¥ FF 4 LT python demo.py one two three &FfTL KD 1TT:

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

argparse E¥ a—Ud, A< F 74 VIS 270 OB IS N ALAZREL 2T, RDR
ZV7ME1OMUEDT 7 ANBEMBL, AT a Y TITRERRL LT,

import argparse

parser = argparse.ArgumentParser(

prog='top',

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

args = parser.parse_args()

print(args)

a< ¥ KF 4 T python top.py --lines=5 alpha.txt beta.txt £FE{T5 2. LOXZ VY 7 M
args.lines % 5. args.filenames % ['alpha.txt', 'beta.txt'] IZRELET,

110 £10 E RESATSVIZVUT—
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104 T5—HADVHEAL I beTO75LDKRT

sys EY 2 — M. stdin, stdout, stderr ZRTBHEDFEL E T, stderr 13, BEERZI—Rvt—TU%
HI LT, stdout BBV XA L7 FENLBETHHD B XHICT 2 DIEMNTT:

>>> sys.stderr.write('Warning, log file not found starting a new one\n')

Warning, log file not found starting a new one

sys.exitO) &, RZ VS MR TEEEH - bEHENRAIETT,

10.56 XFHNDONR—2IvF2T

re Va2 — TR, XD EERXFIUHO 7D DEMKRBIZRM L Tk S, ERRBUIEM L —BRR
PEIECH U TR CRE(L S N MIURZ L 9

>>> import re

>>> re.findall(xr'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r'(\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

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

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

'tea for two'

10.6 #%F

math €Y 2 — W, FE/NUEEEDHD C

bl

FEIA TSV T 7 AT AFEEREHELTCVWET:

>>> import math

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

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

random Y 2 —Lid, ELBUCESOWEEZFIROZHDY —LEEHL TV

>>> 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
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statistics £ 2 —UWIHIHT — X ORI ZRHETIRE (P, shovE, 085 Z2atRL X3

>>> import statistics

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

1.6071428571428572

>>> statistics.median(data)

1.25

>>> statistics.variance(data)

1.3720238095238095

SciPy 7m ¥ =7 b <https://scipy.org> FBELH D70 DZ L ODEY 2 — V2R LTV E T,

10.7 12—y bADT IVt R

A VR =2y MITI7RALZDA VR =3y : TR AL B LD T 22DDZLDEI 2—L0HD
¥9, OHMZ 2 O0DEY 2 —E URL 267 —XZHIGT 570D urllib.request &, X —/L%&ik
25729 smtplib T

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:
line = line.decode() # Convert bytes to a str
if line.startswith('datetime'):

print(line.rstrip()) # Remove trailing newline
datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
""!"To: jcaesar@example.org

. From: soothsayer@ezample.org

. Beware the Ides of March.
nn u)

>>> server.quit()

(2 2HDHIX localhost TR =B —N—DFINTWEHENDH 2D T EITHER LTSN, )
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10.8 Bt K|

datetime EY 2 —id, HIFTRRLERET 272007 7 2%, Bz 7k e @R ITIEOM 5 THRIEE L T
WET, HRRZNI T 28 MB Y R— I T3 —0, EETEHNID 7 +—~< v bRBIEDTZDHDH)
BT — XA AHBICESZEVTVES, TOEI2—LTIiE, X4 L) —VZRIGLEA TV =22 b
P R-—FLTVET,

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime("/m-/d-%y. /%d %b %Y is a %A on the /d day of %B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

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

>>> age = now - birthday

>>> age.days

14368

10.9 F—XEHE

— MR T =2 T =4 T ERERIE. LTFD XS5 7REY 2 — /N Ko TEEMICH R— SN F3: z1ib,
gzip, bz2, 1zma, zipfile, tarfile,

>>> import zlib

>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> z1lib.decompress(t)

b'witch which has which witches wrist watch'
>>> z1ib.crc32(s)

226805979

10.10 N7 #— > ZAD&tHA

Python 2 —H#HIZIX, FUMER R -727 70 —F TROZBEOHENIN R T 5 —< > 22DV THI D
72V WS RV E - T0 3 ADBWE T, Python (&, % 5\ o ZEERNCEIEEICE X 2 501y — 0 % $2 45
LTWVWET,

Bl Z1E, BIB D AN ZBEIEICH LT, R 7 7 —FDORODIZR TIINDRy 77 Ry % {fioT
AlVWEESI LD LNERA, timeit BV a— LB I N7 53—V ADBIIFADD LEBVWZ e T I
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ThDFET:

>>> from timeit import Timer

>>> Timer('t=a; a=b; b=t', 'a=1; b=2').timeit ()
0.57535828626024577

>>> Timer('a,b = b,a', 'a=1; b=2').timeit()
0.54962537085770791

timeit TIF/NEWVHEZIREEL TV B DI L, profile X pstats EY 2 — L TEE D KRERa—-FT
0y ZIZEWTREE ZRLEDZHEST 270DV — V2R HEL TVET,

10.11 EEE

BWHEDY 7 Y 27 BB TEHDO—20D7 Tu—FF, FEBICH L THFELRIRICT A M 2EX,
BIROBRETHEICT AN 2ELELZ LWV B DT,

doctest EY 2 — L TlE, BV 2a— L EBRRL T2 F 40D docstring ITHDIAE N7 2 b OFHEi % 1T
7DDV —NZRBLTWE T, 7 FOIED HFIZHEMT, BARZREH LEI e 208 % docstring 12
Ay PER—APFTBIRITY, ZOEER, 22—V IHAFZE5Z2 L WSERT FX 2 X > bOERzZHE
RFTEEFHT, FFa XY bPErNLTVWE2a—FPELWERHRETE2L51kD ET:

def average(values):

"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mwmn

return sum(values) / len(values)

import doctest

doctest.testmod () # automatically wvalidate the embedded tests

unittest EY 2 —/ LI doctest EY 2 — LFERIICMHEZ 2D TIEH Y THAN, X OMENZT X b
oy b7 s ANTERTAZZENTEE T

import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self .assertEqual (average ([20, 30, 70]), 40.0)
self .assertEqual (round(average([1, 5, 71), 1), 4.3)
with self.assertRaises(ZeroDivisionError) :
average ([])
with self.assertRaises(TypeError):
average (20, 30, 70)

unittest.main() # Calling from the command line invokes all tests
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10.12 Ny 7 —[EH

Python 12i& 7 Ny 7 U —[FIfl (batteries included)” H¥A3H D 3, ZOEHFII. v, ZEL &
REZHiD Python OIFKIR ¢y r—IRAICIFICENTVE T, filZIE:

e xmlrpc.client B XU xmlrpc.server €Y 2 —/Uid, ERFFH ZMUOH L (remote procedure call)
EEARLEZEDRWERICAEZTLEVE T, EY 2 — K 2I3EY, XML %245 72D D EHN
BHGERIIDED D FE A,

o email Xy =ik, MIME 2 Z0fthid RFC 2822 DL X v b —INEEZZVLETF AN Ry
t—VEBEHTEEODIATIVTT, EBIIXvE—Y%EELEDZELEZD T2 sntplib R
poplib &5 T, email Xy 7= (IEZET) EHRX v £ —IWEOHELTa— N2
fToleh, AV X =%y MEEDZYaA—FoAv X7 haLOEEEToD T E2DDTER
V—ty FEHATVET,

o json Ny r—YRBZD—RNLT — XZHEAD -2 ANZ MIZHR—-FLTVET, csv E
Va2 — VBT = ERN-ZARKFET RN K- P ETWD CSV 7 7 A V2 EEFHAEEZT 20
ZYR—PLTWVWET, xml.etree.ElementTree. xml.dom 725 KIZ xml.sax Sy 7 —J1% XML
DN EFR—PFLTVWET, BETRL, INS6DEY 2 —MIZ &> T Python 7 7V r—yare
fthd — VDRI T e THEEICT — X 22T Z e AR E T,

e sqlite3 Y 2—/L& SQLite 77— ZR—ZA5 A4 753 VDT v —TF, HTIEEHED SQL > > & v
7 A% F W THEFRHEHLUHIR 2 kiR 7 — 2N — 2R L £ 3,

o EFLICBE S 2 PEBEIE. gettext, locale, codecs Ry 7 —J Vo ET a—LEHTHR-F SN
TWVWET,
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V7—DE2FWTIE, 72w a Ul oIV eI o0 EEREIS 22— LEIN-LET,
CITRIFZ2EY 2N, NERRAZ VT OB TIRIZLAEHEVER A,

11.1 HADT7#—< v k

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

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))
Il{lal 'c! rq! iy 1f |g| ._.}n

pprint Y 2 —lid, HARAARDPLI - ERUZ O DT ERT 57200 S Nl FE % 1t
LTWET, RRERPIEBITICO 28581, "pretty printer” 2 FEIN 2 b DHBWRITRA > 7 > b 2B
LT, 7F—2En K DSR2 K5 ICHIF L £T:

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

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

textwrap EY 2 —ld, BETHRINLXELZ, IBELLRAZ Y —VIBIZF-7DINE S L5 IHFHEL
£

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

nnn

. the wrapped lines.

(RDR=D12HiL)
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(RIDR=I D5 DR E)
>>> 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 ELZZT—REBFEADT —ZR—-—RWZ 77X LT, locale D
format () BAED grouping B2 21X, BUEZ BEYI LM XY D XFI2 & b Zv— A B L#c
EREEH

>>> 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 XFH7>TL—+

string €Y 2 —/WZIE, FRT, =¥ F2—IDHBICHETZ 2 H LB 2 A /2 Template 7 7 AM3
Ao TVWET, ZOIZFREMES b, 2—FWRT7 TV r—>a 2 BIETLILRLICT TV r—va ol
NEBARRAXTEBZXIITRKDET,

7Y 7L —bTiE $ AR Python @#AlF8 (RBEFEL 7 VX —Ra7) bRk 3 T —RAFRVEGEE
WEF, TL—ZAFRALRDOEAD%E {} THZXIE TL—ARLEDHBRAICAR-AEHE T, BECCEERT
BIEMTEET, $$D0k51T sk, $ BRZZ A —STEET:

>>> from string import Template

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

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

substitute() XY v Flid, L =X KRV XICHY T 2EIFHFELF —V — FeIEUCKRWEAEIZ KeyError
EREBLET, X— AR —UBEDISRT7 IV —2a vDIFaE, T—FBPANT 27— XEFELRT
EBHBDT, RIELIT—EDBHB2 T L —AFRNVEEZZDEFICLTHIIT S safe_substitute() X
Vo RS TiHEyrd L kEA:

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

Traceback (most recent call last):

(RDR—=V ki)
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(RIDR=I D5 DR E)

KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

REYIDXFET 74N ME $ TTH, Template DV TV I RERETILEETII N TEFE T, filx
R, BB TS OIS TR EEE T3 2—T 4 U T 4 2fEo Tz LT, BEDHMNPHEGED S — 7
VABE., 77 ANVERE Vo T L —RRARIC A=Y FIERFES 2L, KD EDITHRD £

N

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = 'J'

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

Enter rename style (/d-date %n-seqnum %f-format): Ashley_Yn’%f

>>> t = BatchRename (fmt)

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

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

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

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

img_1077.jpg --> Ashley_2.jpg

FUTL—1rDH S —DODHRZ, BEDHIH N 7r—~y bbb Turssudy Z7ORMTY, ZhiC
O, XML 774V, 7L—o7F XA DL AR—MH, HTML ® web L R—FHDOFT 7L — M2, [H
Conrosady 2 bEERHOALI N TEE T,

11.3 N1 FUTFT—2L 01— FDIEE

struct Y 2 — L TlE, BRARBREZDOANA F Y La— FEXZHEET S pack() % unpack() &\ o 7%
ERELTVE T, UROHITIE, zipfile TV a— %2 #H I, ZIP 7 7 A LDy XIGHRE KB T 2/
HEEZRLTVET, "H' & "I" EWVWS Ry IR, ZREN2 314 b 4 N1 FOFFEL BHERLT
WET, "<"E, 2Dy ZRED standard ¥4 X THD, N bA—X—D) MLV T4 7V THDBZ
LRRLTVET:

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

(RoR=D1kiL)
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(RIDR=I D5 DR E)
fields = struct.unpack('<IITHH', datal[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

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

extra = data[start:start+extra_size]

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

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

11.4 RIWFRALY T 27

ALy FAFE (threading) & &, MEFNREFREBRICRWVERO XA 7 258132577 =v 7 T3, AL v K
F 2=V DOANERIFTFO0, BRTHDXRAZZ28»T L5577V r—ravotEle@md 9,
FU &S RERBIE LT, I/O ZHlOoAR Ly FOFELHEAH L TEFEZE2 L0 HDHHD 17,

UTDa—FTid, SKEDEY 2 —) threading TAA > D70l I LB LRV LBEETIHOX R Y
ZEFSEOLNDE K5I THHERZRLTVET:

import threading, zipfile

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

self.outfile = outfile

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

background = AsyncZip('mydata.txt', 'myarchive.zip')
background.start ()

print ('The main program continues to run in foreground.')

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

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

RVFALY R7 75— a v iE2 FTRABELVEER, 7220 Y —R2HEEG5 23210y FHEOH
#% (coordination) T3, ZDOREZMEINT 5729, threading Y 2 — /LTI v 7R A4 XY b, KREEK.
LT Vo BADFEMITY I 74 TRBEHL TV T,

ZOLEY—NEBNB—7. bikokt Lt LORMTHERNEZMELZ ISR I ePZHDET, L
7235 T, XA VAR TIE queue TV 2 — L Z2fio THOBEHDAL v FRLDY I T A M2 —DDA
Ly FIZEDIAAR, —DDVY —RANDT7 VLR ETELZELIT—DODAL y RIZEFIHZIESINVRVWTL &
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5o ALy FRIDEEPHFHEEIC Quene A 7 =227 b 25 &, REIDEZITHD, AmtrEmx b, Sk
DL ET,

11.5 O

logging €Y 2 — LT, BEL OKERZZRALFENOD 20 7ilixs A7 2B L TVWE T, &b
HHEZHENATIE, B XA v =% 7 7 4 L% sys.stderr ITEELET:

import logging

logging.debug('Debugging information')

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

logging.error('Error occurred')

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

TR NOHNZAERL %5

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

CRITICAL:root:Critical error -- shutting down

77 4L F TR, info() & debug() IZ X2 MMM, HAIEEL S IR EEINE T, B#IRATEE
RIEERICE, email, T—&X 754, Vv b, HITP Y —ANANDEERXREDRD D ET, izl 74102 %
fERX§ % & . DEBUG, INFO., WARNING, ERROR. CRITICAL ¥*Wo7:X vt —IDTI7A4 X )T 4I1Ck->TH
RBEEHEERTZ N TEET,

0 JEEERk S 27 2% Python 5 BEHERET DI TEFIL, 77V —2a v 2ER LR THHIAR
YARTEL LD, TP PREARERRET7 7 AN Lo TRETHI D TEET,

11.6 55&ER

Python ZHEMIZXEV ZEHLET (IZLALDA T =7 VEZRAY VM AATEEL, AXN—20
Looay TIERSREBELE D), 77927 VT AREBEOBRVBRAB T LIS TEEXEY
BRI NE T,

CDEIRT7TE—FRIELALDT TV r—2a v TOELEELETA, FlRIEA TV =7 2 2hHl
DOEFTTHHAL TWAMZFER L TBEWEEDH D FT, B S5, A7V =7 VBT 2729 T
F TP 2 M T REANLRSBEIES Z 212> TLEVWE T, weakref TV 2 —LTlE, A7V =7
FADBIEEES TIBYT 27200V —LERHELTVWET, FBWA T =27 bR EICHRZ 2, BT
(weakref) 77— 726 HEIMICRREI N, a— Ny ZJEBAR Y AINE T, §9SHE M S AN REH
ik, EaAPOREVWE T I 27 bDF v v addbh 3

>>> import weakref, gc
>>> class A:
def __init__(self, value):
(RDR— 12k <)
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(RIDR=I D5 DR E)
self.value = value
def __repr__(self):

return str(self.value)

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

>>> d = weakref.WeakValueDictionary()

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

>>> d['primary'] # fetch the object 4if @t s stell alive
10

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically Temoved
File "C:/python313/lib/weakref.py", line 46, in __getitem__
o = self.datalkey] ()

KeyError: 'primary'

11.7 Y X MEEDTzH DY =)L

Z D7 — 2GR, HARAARY A MURHoFERTHEHED £9, 23V A, FHIIHARAAY X b Ei3E
INRT A= VALED P L= FA T 2O XS RFENPBEIRIE DD FT,

2N

array (Ft%l) €Y 2 —/LTld. array A 79 =7 P 2R L TV E 5, BAIEY X MITRITOWE 353, FED
T—RDAH%E XD T ML E T, UTFOPNTIRT DIE, @H 1 EEDH7D 16 N4 M S Python
Dint A7T 27 bDYRPTIERL, 234 MESFFSHL AL F VB (&4 Fa—TF "H") OEAITT:

>>> 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 FZIRBHELTVET, VA MIUIHTWETE, 7—X0D
BN Lo DI HLAHEL . 20— THHEICHZ2HEOSIRTEL B ET, 2H5LEATV=27 M
¥ 2 —PARBEDOREBIEROFEEIZANTNETS:

>>> from collections import deque

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

>>> print("Handling", d.popleft())
Handling taskl
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unsearched = deque([starting_node])
def breadth_first_search(unsearched):
node = unsearched.popleft()
for m in gen_moves(node) :
if is_goal(m):
return m

unsearched. append (m)

V2 PDRODDFEEDINICH, BHES L TS50V — MNEADY A NEEBIET 2 -00BEE KA -
bisect DX 5y —L ML TVWE T

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq E¥ 2 —/ld, BHDOYV AP T—T2FET 2 DOMBERELTVET, b—7 Tl &HEL
EEZdOTY PUBORIELRONBIRBINET, b= H#AVIA M2V -1+ F522k<, DD
x2S OBRZEVBL 7 7ERTE L5277 TV r— a CHEATT:

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush(data, -5) # add a new entry

>>> [heappop(data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 10 #EZFNEBUER
decimal E¥ 2 — LT, 10 EFEVNIORMER Z YR — b3 % Decimal 7 —ZMEREHR LTI,
BIABD 2 @ﬁ¢ﬂ@% T%éfhmtk%«f\p@77X#ZDbT@ﬂ&®i RoBETT
o WB7 7V r—a Sz OMOIEHER 10 ERALPDELT TV r—a v,
o FEEEODHIGE,
o EME 7B E B Ec D < fEAL D filfE,
o T DBIDINENTTZ 255
o I—FDFFHEDOMRLALHEMREZWFHET L5087 TV r—>ar,

P2, 70 £ b OEFERCTHD 2 5% OBEZEFHEL LS 32, 10 EOREB/NMUEL 2 EorFH))
BOAETIEESHRICR o TLEVWE T, GIEMREZMEREAL TRy PRICLES oL, UTD LS
WWEWSZ-ZDBNE T

>>> from decimal import *

>>> round(Decimal('0.70') * Decimal('1.05'), 2)
(RDR=V1FiL)
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(RIDR=I D5 DR E)
Decimal('0.74')
>>> round (.70 * 1.05, 2)
0.73

L DFIT, Decimal Zffio /3 ETIX. REMOLuMRFEEINTE D, AMET 2 HTOHELL & BENN
WCHMNE T2 4 MWL TWE 9, Decimal 3 FEIHE L FUGETIHREZITV, 2 EFEV/NEA 10 /)
Bl 2 EMECRBITERNWZ LI Ko TREZ 2MEZ L TV,

Decimal 27 7 RIIMFELMEZRITE 70, 2 EFEF/ NIRRT MIRHE D IR TE RV L S RRERD
AHHPEET A FDEJTEET:

>>> 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& {H5 &, LELIFITORBETHMEEEZITAET:

>>> getcontext() .prec = 36
>>> Decimal(1l) / Decimal(7)
Decimal ('0.142857142857142857142857142857142857 ")
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12.1 XL ®IC

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

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

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

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

12.2 {RABIRIZDIERL

RABERE DAERK - BEIWHEDLNZ EY 2 —Vid, venv EIHINF T, venv 1F. 2~ ¥ FHREITE 47z Python
DN—Y a ¥ (--version A7 a Y THEREND) 24 YA —ALET, fIZIE, python3d.12 Ta<w
FEETTEL, XN=Ya ¥y 31254 YA = LENET,

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

[python -m venv tutorial-env

ZHUZ tutorial-env 7 4 L2 M UMNRIFIUIIER LT, ZOHIZ Python £ > &7V X, ZOMifS# T 2
77 ANDAC—2EOY TT 4 L7 MU ERED ET,
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RIEEIRD— RN T 4 L7 2 VDA .venv TF . ZDHAENE, BHIZS 2V TRENTWE =D, T4
L2 NURTHFEETIHEBEHHT 2L TH, HEICE D FEA, £ —HOY— L THR—F X
NTW3 env BELHER 7 7 ANMCEBR 275y adfiIELE 9,

FREERE R o6, ZR2GLT 2 0ENHD £3,

Windows D&

[tutorial—env\Scripts\activate }

Unix % Mac OS D5&E:

[source tutorial-env/bin/activate }

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

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

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/1lib/python3.5/site-packages']
>>>

ARG 2 s 2123, & — 3

[deact ivate

EANLET,

12.3 pip ZE> TNV T—C IR

pip LN B 70 I LA TRy =% A YA =L, 7y 7L —F, HIRTZ2Z P TEET,
7 7 4V FTIE pip 1& Python Package Index 226y =% A4 YA =V 1LE T, 77VHZHoT
Python Package Index Z#% 32 Z & B TEX £ 3,

pip & Vinstall” . “uninstall” | "freeze” R E, WL DHhDY T aAw Y KER->TWVWET, (pip DTBEK K
¥ 2 X ¥ M3 installing-index 74 FZZRL T I W, )

Ny —IHBEELTED Ny F =Y DRHMEA YA P—LTEIeNTEXT:

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

ROTF—SZDHYLIT == L N—VavBEEEMITBILT, FEDN—JaryORvr—V% 4 VA =)L
THIEDBTEET:

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests

Successfully installed requests-2.6.0

FLa<y FEHEETLESEES, pip BERINZA-—Ja VP A YA FEARERRLTAS LE
VAo MON=Y a VFEERIETIUIZEDON=Ya %4 YA b—=)LLEF L., python -m pip install
-—upgrade ZETTIUIZ Dy 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 a~= Y FICHIBRT 58y r—o %% 1 DL EIEEL 5,

python -m pip show IFEEI NIty Fr =P DHEHRER R L ET:

(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:

python -m pip list IXMRAERBEICA VA M=V ENLRTOy =V % FRLET:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)
numpy (1.9.2)
(RDR=V 18 <)
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(FiDR— 25 D %)

pip (7.0.3)
requests (2.7.0)
setuptools (16.0)

python -m pip freeze (¥4 YA b —A &Nty —2—8 %, python -m pip install D3ERT 2
T =~y FCHEKRLET, —BRAUREEE LT, 2OV X M% requirements.txt £\ 5 7 7 £ JVIZIRTE
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 ZNN—Y a VEHI AT LAZAIYv LT, TV aro—fe LTEMT S Z
EDTEET, 2—F—13MNE Ry 7 —I % install -r T YA =L TEET:

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip WK EADKA T a vyHHD %9, pip DIERR F ¥ 2 X ¥ M3 installing-index ZZH L TL2&
W, RNy —IEIER L TZN% Python Package Index TZ2NBH L 72W5E . Python packaging user guide
PSR TLIEE N,
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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,

D=3
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%

FOURTEEN

MEANRE L EEER

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

14.1 2 Jfh5E L BEERE

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

14.2 WENAT > 2—TI2ORE

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

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

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:

(o

& BT IEREZR IR,

[0.33

& BT IEREZR IR,

[0.333

i b, DIBERRRT T, MEHEEEP L TEZ A, MRIIRLTHER 1/3 13k bERA, LoL, &
LoD IEMERELICIE R > TWL TL & 9,

FRfc, HEE 2 & LARBITANIES S £ . 10 0 0.1 3R 2 ¥ L/ MICTERICRIT 22 b
BTEFEA, HE 2 Tld. 1/10 3FEBR/IEL (repeating fraction) &7 D £5

[0.0001100110011001100110011001100110011001100110011...

EINAROMTIED S &, HPEZES2 Z 2D 5, BEDFRED AL ¥ a—&XTid float ld, &
iy 2O MATRIID 53 By M 20T, 2 OREREIRE Lie, ENMNITERESAE T, 1/10 O5GE
&, /NI 3602879701896397 / 2 xx 55 XA D XF, AU, 1/10 ITEWTE A, EEICH CMET
EHD FEA.

ERFRRENDFEDDIZ, IFLALDZI—FIE, ELUTKDOZ A, Python I~ Vi LTH
2 A UMED 10 E/NBT O LUEE FRRT 2 DT, STV A EDTTD 10 #/MNEDEEMET L 2%
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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

R BEALDAPRBELIEL 2 XD 2T ELHHTT, DT, Python 3IDLELZRRTZ L
T, MNP T VHEIC E E D £

>>> 1/ 10
0.1

FRENTAERDIEHEC 1/10 TH B X IICRZIZE LTH, ERIHHIN TV AHEITRSILRHETES
THNITHZ VWD ZEEFIEZTBLTL X,

BRODPOEKR D 10 EHROMEMS, MU 2 EFHHEOEMEZEXEAELTVWE T, HlxiX 0.1 & 0.
10000000000000001 ¥ 0.1000000000000000055511151231257827021181583404541015625 1 ¥ 11 3
3602879701896397 / 2 *x 55 IEMENE T, MUBAMEEZHEAELTVWE2DT, £D 10 EHOED
eval (repr(x)) == x EWIHFMZMLLALEERL XS CEREINTET,

HO Python &, B> 7 b repr() BV M YEIIZ 17 OB MEF ZF:> 0.10000000000000001
DEI7 10 EROMEEEATRRLTWE L7z, Python 3.1 22513, IZLAYDBPHET 0.1 DESRERED
FLONTE D 10 EBOMEZERL 512D % L,

Z DEEL 2 EROTFEV NI o TR T BRKR DD TT . 24U Python DA TEH D VAL, &
BIzDA—-FDONTTHEDHY ERA, N—FV =7 OFE/NIRHEHAEZ I R— P L TWERTOEFETHL
FHOMEZROF 2N TEET (W OPDFETET 74V D, HE5VELEOHSIE— FZ2EAT
b, ZOEE KRR LEVHD LRLEHAD),

I X VHTDRDI, XFF7xr—~<vy bEFHALUTEMMEREGIRLZ 10 EREREBL N TE
S

>>> 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"

AR, BEEOa P a—&—LEOHED RER ZADTVWAEITO, WHIFHEEZ WS 2 28R LTBW
TLEEW,

b5 —DOOFEEMMNLE T, HlRIE. 0.1 23EMEICIE 1/10 TERVWEDIZ, 2z 3EELES £/-1E
MEzid 0.3 TIEH D FEA:

>>> 0.1 +0.1 +0.1==20.3

False
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0.1 FZHhLLE 1/10 12722 TN TERWIET, 0.3 $F7 3/10 IZ—FLWERD T, round() B
ZAf o THERNICAD ZITR > THOERID D FHA:

>>> round(0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)

False

BiE2 B U 72 EMREISEDT 5 2 8 ETE XHAD, nath.isclose() BABUINIEMERHEZ LR 2 DIZ
EFITS:

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)

True

HBWVE, round () BIECE M VIELUEREICHES 22 b TEF T

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2)

True

|

ZD X2 EROFE NS OHEEIZEZZ L DEZ2H D 5, 10.1) OB DOV TH LW, TRE
Io— 27y arTIHVWET, 2 EROF/NMUROMMA L, FRICL CEET 2 HESEIZOWTOD
2D T WHEIX, Examples of Floating Point Problems ZZH LT 23V, ZOME H2EZD X
D EEM 2 3AAIE The Perils of Floating Point $ SR L TL72& W,

TNV D & "AEGREZZDHD FRA", TIH, FE/MAEROZ e ZBEIZER LRV TLZE W !
Python @ float BHRIEICEBIT 2 = 7 —IXFEVMIUSIEN—- R Y 2 70523 DOW0W/bDTHH, IFLAY
DY ETE—2ODHEDDEL 2¥*53 7D 1 TF, ZOMERIZLALDEETARIULEDOSDTT
A TREMERTEENR 10 EOEHE TR, FEVNUR OB ZH7212ATO b il oikE o E e
522N EDTENTLEI N,

BER Yy — AT 52—/ C. HEOFH/INUGTEE ORI TIE, BICRENREROEEZ LE 2R 10 #Eo
KD TRRT 20725, BAHNCIIAHED ORIRZH/Z 28RS TL & 5. 2WVWTIE str(Q TF
FTETH, DML LEIEZ Lz, formatstrings 125 % str.format() XY v FD 7 5 —~ v MEk
EZRLTLZZ W,

FEffE7: 10 EREBELINELY 22 X5 BIEBEICIE, decimal TP 2 — L Z2FHLTATLEE WV, ZOFE
Va— V@RI T V=2 a VRERBEOHENIRDONDZ T SV —a VITH L. 10 EROFEY
EHELTWET,

RDIEREREHE 1AL LT, fractions Y 2 —ADHHEBICHESCHELZHZELTVET (1/3 D X5 B
TEMICRTZENTEET),

BRI DFEINEHEDAY —2—H =k 5, SciPy 7rY =7 FBEEL TW2E NumPy Sy 7 —I%
ZOMDEFAR Ry =Y ZPANRTABRNETT, <https://scipy.org> ZHBLTLZE W,

Python 13 AHIC float DIEMERENDERL 77 — 2GS 270DV — LR L TWE T, float.
as_integer_ratio() XYV v Nl float DIEZHHE L L TRHLET:

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

135


https://jvns.ca/blog/2023/01/13/examples-of-floating-point-problems/
http://www.indowsway.com/floatingpoint.htm
https://scipy.org

Python Tutorial, 'J1J—2X 3.13.0rc2

CONRIFIERER DT, JEDMEZERIEITT S LN TEXT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XY v FiX float D% 1

ERBTEET:

6 ERTRBELET, TOED AV a—X -T2 IEMERE

>>> x.hex()
'0x1.921£9f01b866ep+1"'

Z DIEfE: 16 EEERIIZ D & D float HEIEMIIETLT 272015 2 e N TEF T

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

True

T 16 EBEBIIEMZDOT, iz (F7v b 74— LI KEFEET) N—Y 2 YOHEZ % Python T%
DED LD, OZDT7 4+ =<y bEFKR— P LAFEE (Java  C99 & Y) LIEEICPDED T3 DIH|

MT25ZenTEXT,

AMOFERZzY —n e LT, GtlLHIZB I 2MEOn A ZHE ML T NS sun() YD D £3, ZhIFR
FHINEH D IDITHEREE Z N E T, ZAUT KD, BREPRRNR GRS E L 52 2 $THERS RS

7Y, FRFUE ST

>>>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)))
8.042173697819788e-13
>>> math.fsum(arr)
8.042173697819788e-13
>>> sum(arr)
8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:
total += x

>>> total
-0.0051575902860057365

# Ezact summation with single rounding

# Single rounding

# Multiple roundings in extended precision

# Multiple roundings in standard precision

# Straight addition has no correct digits!
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15.1 RI[WIT>—

ZOETIZ. 0.1 OFNTOWTECHAL, 2O X587 —AZHRLTED X S I FIIERLR I 2 H
DTITRZDERLET, ZZTlE. 2 EERFOFH/NIGEEIZOWT ORI R’ D 2 b DL LTEE
PHEDFET,

KRBT Z — (Representation error) &, WL D00 (EFIZIXZL AL D) 10 EO/NEDS 2 R (B 2)
DN LTRBTERVE VS HFIHEBRLTOVET, Z4ud Python (2 W& Perl, C, C++, Java,
Fortran. 3 XU Z D% <) 2 HIFFHE D OIEER 10 #EEZ R R TERVEELREHTT,

BEZIKRZDTL &I ? 1/10 1 2 #EED/MITHEICRITE A, 272 < &b 2000 LR, 1ZIXTAR
ToO~> iZ IEEE 754 2 ¥ OFE/ NMIGHEEZFHWTE D, ZEITRTDOF 5 v b 7+ — A4 Tid Python
DOEFH/NER % TEEE 754 binary64 ” 58§ (double precision)” fEIZXEATT £ 9. IEEE 754 binary64
il 53 ¥y FOMERFOLD., FTHEBICANZITBS 32, ATRERIRD 0.1 2& S IEVEO D EBICE
fal., J/2MN oL &5 e BNl Ed, Jidb x5 53 £y FOKEDOEKTT,

[1 /10 ~= 3 / (2%%N) ]
FEEXEITL
[J ~= 2%xN / 10 J

ERDET, JIFHEIC 53 By FOMEERR o TW2 (>= 2%x52 7228 < 2xx53 ) T R EVWHTE, N &
U T2 1% 56 127D £3

>>> 2*%*k52 <= 2xx56 // 10 < 2**53 J

True

FTRDBE 61X T 2HbroL 53y FORMEDEEIZMRD N OME—DETT, J OHD X 2HIZZ D%
D7D DTT:

>>> q, r = divmod(2**56, 10)
>>> r
6

RIRD 10 OFUU LR DT, REOERZYID EFThddoickh x5, -

>>> g+l
7205759403792794

fit>T. IEEE 754 OfSREEICHBIF 5 1/10 DED 2 2 R ORI

[7205759403792794 / 2 x* 56 }

DY eaEE 2 THo TS LET:

[3602879701896397 / 2 x* 55 }
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WHF b Z2I D FIF0T. S OBFEBICE 1/10 A A LASVI LIcER LT EE 0, LY
TR LS. FZ 1/10 2D 2bFINI A ET, Y5515 BER 1/10 TaH D $HA |

DF D, FHEMKIX 1/10 7 " HET 27 ZLI3RLTHD £R A, sIREPHEBTE 201, LD X 5 2
iz BTH Y. IEEE 754 OEREEH/NMUSETHELNS D o2 & SWVIELUILINIZZR D 7

>>> 0.1 * 2 *x 55
3602879701896397 .0

ORI 10%*55 Z T AUT, 55 T THERDEZ R 2 Z e TE£T:

>>> 3602879701896397 * 10 *x 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

ofh W B E O A B OE L T w 3 IE W OB OB ME 10 # % fE
0.1000000000000000055511151231257827021181583404541015625 I IFIEHFEL VW WS Z 2 TT, %
COEFHE (HwN—=Ya »yd Python Z#8%) Tl 5B27% 10 EEZERRT 20TIERL., MRE AT
17 fCho x93

>>> format(0.1, '.17f')
'0.10000000000000001"'

fractions Y 2 —JL ¥ decimal Y 2 — L Z2H5 2 ZNSDEHERZHBEICITAE T

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float(0.1), '.17"')
'0.10000000000000001"
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£
SIXTEEN

(BF>3

16.1 XEHEE—F

SR D REPL WX 2TED D F T, 77 v I RERAL V2 -7 ) RIIBAKBOITHIEEE R o277 v
N7 —ATHR—PINTVET,

curses ZH¥R— b+ T3 Windows £721% Unix B AT LT, FHLWHEERY = 877 1L b Cffbh
T3, ZHUEH 7 —, BEBUTIRE, BEI7 77X, R—AME—FEVR-—bPLET, IT7—2EMTTBIC
%, using-on-controlling-color ZZM L TLZE WV, 777 ¥ aryF—id W 2r DENMERETIREL F
Fo FLIIXFEEIAL T TS99 pydoc ICADEFT, F2 ik »> % ... oFury eI Fica~vr o4
VIBEEANE T, F3IER—XME-FIZAD, RERa—-Fr7uy 72D Mirohs X5k
¥9, FB 2L TERO ey S MTRED ¥9,

FLUWHEER S 2 LT, exit 7203 quit o Ty o2 K2 F T, ThoDavwy ROKRIKFHFOHL
FEIZBINS 2 6EEH D X A,

FLUWHEER Y s VR EFERVIEAIT. BIEZAS PYTHON_BASIC_REPL THEMNITE T,

16.1.1 T>—4IE

I —PRETEE, A VX—TVRELT—RAvE—ILREy 7 PL—REFRRLET, WiGE—FT
. Z oo 7a Yy S MIRDET; 7 AL SETLELEIE. AXy 7 PL—RE2RRLTERY
NDOET AT —RZATHRTLET (try XD except HiTUH I NZHIINE, T ZTVWHIZIT—ITEHLD %
HA) —HOL I —I3EEMHICHHNTH D, Yo TRAT—XATHRT LET; ZHUEINEORES
PHLEDAEVAEDOHARIWCEAZINE T, 27— X vbt—YR3eTEEL S —HHCESAENET; 2
UK LT, BEEFAT L@ a5 SN 2 NEIEELNIcE AT E T,

H D IABE (interrupt character. iflX Control-C % Delete) Z—REIEZXRIu > F M LTX
4732, ANBWMOEEINT—RXTuY T PR ES, ' a< >y FOFTHCEH DAL T2 XA T
3 % & KeyboardInterrupt B EHIENE T, ZOFIINE try X TUHETE F 3,

*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 J&® Unix ¥ A7 ATIE, Python 227V FMEIT 2 VR 7Y F D LS ICEBETARICTEE S, &
NEITI1E. LUIROfT

{#!/usr/bin/env python3 J

(ZITRBAYRTVRPL—FD PATH LIZH 2 EELTWET) 2R27 VS FORHICEE, A7V
7 7 ANICEITAREE— FE2HRELE T, #! B 7 7 ANVDOBRAID 2XFTRINERDERA, Ty
F7x— LK o TE ZORMDIT 2T 58T FH Windows B ('\r\n') Tid7 <, Unix JEX
("\n') THRIIIRSRNIENH D EFT, Ny P2 k3L FXF, 405 '#' &, Python Tz
XV beEEBDLZDIHEONTVE Z L ICHERLTLEE N,

chmod <Y FEMZIE. A7V P MNIEITE— FREITHREEZ 2P TEZXT,

{$ chmod +x myscript.py J

Windows Ti&, 7 EfTE—F” O XS BEREH D £¥ A, Python D4 YR+ —F—1ZHEMIZ .py 7 7
A V% python.exe IZBHENI} 2 DT, Python 77 A VEXRITNVI Vw7 T2 ZNE A7) T b LTHE
TLEd, .pyw EiEF3 (1T pythonw.exe 12) B E#ffIF o, MHE > Y — v 4 ¥ F o2 ifl LT
TLET,

16.1.3 WEEE— FRADOEIRERITI 71/

Python ZXIFEANCMES & Z12iE, 4 X7V XEENT 2 BICETIN M 500N Ra~ Y R33H 3
CERZZENELS DY ET, Z2hE{THI21X. PYTHONSTARTUP ¥ FEXN BERBELHE. 4 &2 7V X
FHCFEITEIN2 AT Y PR A7 7 A NVAICREL $T, ZDOHAEIX Unix > =L@ .profile I TW
%9,

D77 ANMEEEE Yy Y a D ERTRANEINE T, Python BSa~ Y FEXZ Y I e oiAH LT
W3 e EP, /dev/tty A~y FOANLE LTHRIMNTIEEZINTWS (ZOHEXFENEYy > a v D &
SIKHIEL ¥ F) HDIFTIFRWVL HEKE IO 7 7 A MEFAH I ERA, 77 A AVNDa <Y Fid, MEEH
a<w Y FOETEINZLATZEM R CHATZEBNTEITSNET, Z0kdD. 77 A VATERINLTVED
import NEA TV MI. FOEENFE LYy a VHTHS Z N TEET, £/, ZD7 7 A LAT
sys.psl ® sys.ps2 ZZLHBEL T, Ry 2LHEITEZIHTEETS,

SLBTEDT A L7 PUDRLEBINTARAXR—7 vy 77 7 AV EHAHLEZVDIRS, 78— NLDRAX—
7777 ANDHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read())
DESIRTOTITL2ELIEDBTEERT, RV VT MRTRRX= T v T 7 7 A V2 fncnDizs, BT
DESRLTRAZ Y T MR THIRENCETLRTIUIRD $EA:

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename):
with open(filename) as fobj:
(RDOR= ki)
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(RIDR=I D5 DR E)
startup_file = fobj.read()

exec(startup_file)

16.1.4 hRXEZIAXBEZa—I)l

Python (&2 —4% =53 Python Z A A X< A XF 570D 2DD7 v 7, sitecustomize & usercustomize %
FBELTOVET, ZOHBEDLICEEL TV A2 5I1C1E. £T1E 22— —D site-packages 74 L2 b
VOBFTE RO 20 ERH D £F, Python ZREEI L TROa— FEFITLTLZE W

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.x/site-packages'

usercustomize.py ZZDT7 4 L7 FUVIMEHL T, ZITRD VI EZIRTEL LD TEES, T
D7 7 ANIHBIA VR— N ERENCTZ -s T 7> a VEFDRVRD, £TOD Python OEBIR:IZHESTX
nxd,

sitecustomize €Y 2 — A SR L XS WKEEL 9, —RCa U2 - —DEHEICL-T, Zu—nx
L@ site-packages 7 4 L7 b VIAER X 41, usercustomize & DJEIZA Y R— I F T, ML site €
V2D FFaXY bESRBLTLEZ W,

filE
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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': 51})

o IBSIE: ¥— U — FEIELIANDFIHL MEFIBUXSIEY X b DETHICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XM AHEAESIE
T

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

FHIRFBIRDOEFIC B THEIT EDr — A AZBICHID 4 TohE g, DL T2TSHANTOV
Tk calls ZBRLTLEE VN, VX ZRARBOVTEFFHERTLDIZHL0 M5 Z el
Kxd, sHiE B e — A NVERICEH D 4 ToRE T,

RE15 . FAQ @ E518EEHE I DENIAITTH? . PEP 362 #SBL T FXW,

asynchronous context manager
(EEHa > 7% A b~ —Y v) __aenter__() & __aexit__() XY v FEEHT S I LT async
with XNOREZEM T 247022 T, PEP 492 TEAXINLE L7,

asynchronous generator
(FEFEAY = 1 L — &) asynchronous generator iterator iR 3 BIET T, async def TEFRI N1z
N—F VBB TOE T2, yield REFFORTERD £3, yield i async for /L— 7T
TE2MHEDU R ZERT 2DIHHEINET,

BHIZIFAY = 3 L — ZBBZHEL £, XRICE > TR IERABS RL—21TL—% 2875
GERH D T, BREINTERIH S THRWES, BRLO DI BiEE2EA L £9,

JEFIAY = % L — ZBEUTIE, async for X° async with X2 THL await RDDHZ I 2D
D i‘—é—.o

asynchronous generator iterator

GERIY = 2L —& 4 7L — &) asynchronous generator B THERENE LTS 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& TMIXN 3 & awaitable 7 = 7
FEIRLES, ZOD awaitable 7Y =27 MI, KD yield RETIEFAY = 1 L — XEBOARNEKE
FEITLET,

% yield TIX—FANCLEZHK L. ZDHBOFEITIRE (B =W VEBPREF D try X2ET) &
FEELET, RS I RL—R1TL—42 2 __anext__() TRIN=MD awaitable THRERICH
B3 2. ZOFEERFSEIINE T, PEP 492 8X U PEP 525 2B LT 230,
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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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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,

bytecode

callable

("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__Q method is also a callable.

callback

32

(F=N 7)) FERDD BIFRTETIN D 7DITHIEE LTRSS B

(ZIR) 2=V —ERA T VT 572007 L —+TF, 77 AERIEH., 2D 7
ADA VAR ALDEEET ARV Y ROEREEAE T,

class variable

(75 2AZH) 77 A LICERSN, Z7FALRLT (DFD, 753ADA VAR YA ETIERLI) &
HXh3ZeZHME LTWREKTT,

complex number

(HZH) LHLNTOREBREZIRELZDDT, IXNTORIIER L EHOME LTRINET,
RS BEEANL (-1 OFEHR) CFEHEHT D 0T, —ICEETIE i e Ehh, T%TIE j v &
HIEd, Python I3EFLITHAAATHIEL, BEDKIL 2> TVWET, BHEREIC j 20
THEEF T, Hlz1X 3+1j TY, math Y 2 — L OERBIREFA T 2121E. cmath 20 E T, #
FROMHIE 2D GBERBFOAET T, REEZE UL IZEMEEVRIEHLTLE- T
Wt lixd,

context manager

An object which controls the environment seen in a with statement by defining __enter__() and
__exit__( methods. See PEP 343.
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context variable
(A THFRAMER) aVTF A MKFL TRRBELZFROLR, ZhUd. H2EBDELE L2 DFAT
ALy FTEED{LIAL Yy FEB—=ANLZA L =B TVWET, LrLary7FAPERTE 12
DEFTAL Y FIZWLKDO0Da Yy TF A MEH VG ar7F 2 PE-D T RIS 2 IEF L 2 2
7 DEDBIFTT, contextvars SR L T Z X,

contiguous
(B2, 8ft) Ny 7 7 DSEEIC CE 5t £721% Fortran 8 THRGAEIIC. 2Dy 7 7 58K LT
W3 EHBREET, TaXmnNy 7 713 C @i TH D Fortran @ TT, —RKITOEF|TIE, ZDE
AN T XY LTHHET 2 X5 REHES N, BRFERLaLOHMEVEI T JEF T E ST, 2X
LD C-HfZEATlE, XEY 7 FLREICERZ K S BRICEBREORZFOBRINCED 5 DITH L,
Fortran ##i /2 ALY TIZRA) DR A FHIRANCEN & £ 7,

Jl—F>
(Aan—=F) ar—Fr@3 I I7N—F LD ~RNZEXTT, 70 —F IT@RD SN
POAD. Blokd s S oHE T, aL—F U ICFZ L OfkL RHISE»H A, 1D, BT
B2IEMTEET, 2L —F X async def XTEETEET, PEP 492 2B L TLZ& W0,

coroutine function
(an—5FYBE) coroutine 7Y =7 b RIRERFTELTT, a1—F VBEIRIL async def W THEIEX
., await. async for. BL U async with ¥F—T—FZ2HOZLHKET, Zhsld PEP 492
THEASNE L%,

CPython
python.org THIAF XN TW3, Python ’r 75 I v 7/ SiEOEMERN L EETT, "CPython” 2\ 5
BZEIX, ZDR™E%E Jython % IronPython ¥\ o 72D EE ¥ XFI$ 2 RENH ZHEICHH SR
S

decorator
(Fav—%) o TR TR T, @, ewrapper WX THBZLIH L L CHEASNES, 7aL—
2 O—f&E 72 FFFZ. classmethod() ¥ staticmethod() T,

FaAL—RDFREFI YRy VRS aH—TF, XD 2 OOEBERIIEHRNCFE L DD TT:

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

@staticmethod
def f(arg):

FCHBERD 2 ZRCBFIELETH. DEDEDLDNERA, 7L —RIZOWTHLIE, BIBER B
FL I7IREE DFFXFa XY bEBRLTLIIZE 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
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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.

FTRIZVTEDAY v FIZB L TOFEMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
XV,

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
(FEENEKRELD) iterable NORTH 2 WE—EHOERZUH L T, ZORRD? 52 SHEZIR S 2 %
7 N EEFTT, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfHn *x 2
XM B EEE R L £ 3, comprehensions 2SR L TL 72X W,

dictionary view
(f¥#H L 2—) dict.keys(). dict.values(). dict.items() 29RT A7V =7 +TT, FHHEDIEH
DERZE 2 —Z2RMELET, bbb, HENLEINL b2 — B ZhERMLET, HEL 21—
ZERAINCTERR Y A MICT 2121E list (dictview) R L TL 22X W, dict-views S 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 —R%FoTWADPERETZDICA TV 27 FORE RN
0275 IVIARANTT, b, BCA 7Y 227 FDXY v RRBUEASIRZN D fibhizb
LEF, (7ELDIIICHRAT. 7TEADESZIBITE, ZRRETEATH2,)) A v E—Tx—2X
PRIDEHRTZLT. EFLFHFAvEna—FiE, BVE—T7 4 v 7 REE2HF LIS
MLELXEET, v 7XL Y7 type() % isinstance() ICXBHEXEITE T, (7z72L. Xy
IRAVY TR MREEV SR THETA2ZdTEET, ) 2ofb b, MAIMIC hasattr O
ER FAFP 7uZ2 27 %HMELET,

EAFP
MR Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥—7 4 — Dk
Al OWETF, Z@ Python TIELfEbhTwda—74 Y FTAXAALTIE, BEEENEF R
WDFIET 2 HDEMREL. ZDRED > TWRGEIHINEMIEL £F. ZOBRTFRIETS
=T 4 YT RARANMZIE try XB XU except X7 EADLZDHRETT, ZOT77=v 7
F. COLIRBHETEILIMMONTWS LBYL AXA L MIBIRSDTT,

expression

(R) AroEriHiizhzd, —FrFH DML (a piece of syntax) TF, Wz 22, XV 7
Zov, 4 BT 7R, HEFPEEMUCH LAY, HERTROEROEARELRTT, thoZ<
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DEFELEWV, Python TEREFEOETOMKERINE VI DI TIEHD ¥ A, while D K S IZ,
ReLTUHERA R X dHDFT, RABATIEIRLIXTT,

extension module

f-string

(fEBREY 2 —) C % C++ TEPNZEY 2 —/L T, Python ® C API ZFIfH LT Python 27
Ra—F—a—-FeRhEDHLET,

£ R B MRSV SCFAN Y T T UE Vostring” EFRIEA. ZAUE 74— v FIEAFESIY
T I OREFEEDOELI TS, PEP 498 3L TL X\,

file object

An object exposing a file-oriented API (with methods such as read() or write()) to an
underlying resource. Depending on the way it was created, a file object can mediate access to
a real on-disk file or to another type of storage or communication device (for example standard
input/output, in-memory buffers, sockets, pipes, etc.). File objects are also called file-like objects

or streams.

T7ANF T2 MFEBRE SEE DT A0 N1FU—=T71)L. Ny T77E0/ NA
F=T7A4)l, LT TFALT 7ML TT, A VR =724 AF i0o EY 22—V TEHEINTL
ET, 77 ANATI 27 b EIEIIEER R AL open() BIEEMES Z ¥ T,

file-like object

file object ¥ [FAIFETT,

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.

T7ANTATLDIYA—T 4 Y TlE, TRTH 128 N4 FPUTRERTa—FEN3Zehn
RAFXNBLTWEBDERA F77ANTVATLDIY A—F 4 VP TINABRIAE SN D - 2 5HE
1. API B2 UnicodeError ZEH T2 H b 3,

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

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.

See also the locale encoding.

(774 R) A VR=PEINTVDEI 2—VD loader DEREFITTE24 727 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry

finders for use with sys.path_hooks.

See importsystem and importlib for much more detail.
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floor division
(U D& CRRE) =T WEBRIC D 15 T2 BEERRE, YD TREEE I // T3, HlRIE 11
/] 40F 227D TR IENFMNCFENIEBOEDORAETIX 2.75 AV RoTE 3, (-11) // 4
F -2.75 Z INEVWAHIC D2 FRIE: BORERADOIDEITS) DT -3 12485 2 IFERLTHL
72¥W, PEP 238 2L T EX W,

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.

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 /) 7 —3 a v OXEER function O CHRIHINATVWE T,

FERED AN B % variable annotation, PEP 484, ZZMIL T & W, F2. 7/ 57— a V& F
AT B3RA 75275 4 2% LT annotations-howto SR L TL 7Z X\,

future
from __future__ import <feature> ¥\ 3 future X &, 2 > 84 F —IZFKD Python VU —X
THEHE L R AR EREFH L THREDEY 2 —A2a Y 4 LT3 X545~ LEF, _ future _
EY 22—V TIX, feature DEH I BHE FFa XY MELTWES, ZODEI2a—L% 4 Y KR—IL,
T OERETHET 2 Z ¥ T, FEEDSRINCSHEISEMENZDEVO2R, WOF T 4L MR 25
(R723 o) ZRZZENTEET:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(IR=yavryay) ZhDBEEDNS 2 DRV EY ZFRT 20 TY, Python i, ZiAH
vy b, EREBMEMRE LBBRT 2MERARN—YaL 7 X 2ffoTHAR—YalLryaryzfTuk
T IR=IVAL 7 XF gc EY 2a— N2l THRIETEET,

JIrl—2&
(¥ =2 L —2&) generator iterator ZiRTBI TS, @H OB TNE T, yield RZHHFORT
Hizh £75, yield i, for L —FTHHATEL D, next() B THEEZ 1 2T OWMO LD TE
. fEDW Q24 2 DI FH X E T,
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BHEEY AV —FBEBZHRLET. Rk T P RL—R1TL—F 2T HEVHD X
T BRISNLEE®RSHS L TRVWEGE, FHBRLO DI BEE2 AL 5,

generator iterator
(YzxV—=&ATL—25) generator B THEKRZINZ A T =7 M T,

yield O NZRATEITIRE (RIFMABSARUED try X 2at) 2@l T, W —RaicH
WrahExd, DxRL—FATL—% HEHINL . T LMVEZIIGL 3 (@ OB FT
D7z TITH LWIREED S B4R S 2 @ & MR 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
(=3 V vy 7B Rz 280 LECREEZ T 2 B> SR XN 28T, MO LKIICY
DEEEZHANDEPET 4 ANy FT7AITVXLCEDPIESINET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T 72X W,

generic type A
type that can be parameterized; typically a container class such as 1ist or dict. Used for type

hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL
global interpreter lock 2B L T IZ&E W,

global interpreter lock
(ZFa—=2A & FY &y ) CPython £ ¥ X7V XBFHLTWS, —EIZ Python @ /N1
FO—F 2ET32ALy RIZ—27F0TH2 2 RAETH2HMHATT, ZUTKD (dict &Y
DEELMAAAREZEL) 7Y 27 N EFADFEKET 71 2120 U THRBRIICERITHKR 5 DT,
CPython OFEENS Y VIRV ET, A VX TVEL2KERY 7T BT, ?AF7aty ¥~
UL BMIULD TR T R EHRIT, 4 Y X TV XEMBICTLF ALy FETES L51272D
3

27 BEHED 2 VIO WL D DIRRE Y 2 — i, BNy & 2582 Y OFH O E WL
32 EICGIL ZERT 2 X KIS TOET, /2. 1/0 W %E 3 254 GIL &# IR
ENET,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration.
After building Python with this option, code must be run with -X gil 0 or after set-

ting the PYTHON_GIL=0 environment variable. This feature enables improved performance for
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multi-threaded applications and makes it easier to use multi-core CPUs efficiently. For more
details, see PEP 703.

hash-based pyc

hashable

IDLE

(Ny¥ar—=Z pyc 77 A) IESWRHGIT 27012, MIGT DY —R 7 7 4 VOBRAKEHRZT
BNy Y2 fl2EHT 2N, Fa—FDF vy v a7 740 T, pycinvalidation ZZHE L TK
7ZEW,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a

__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny AR ATI 27 PEHEDF —REEDOA AN L TR 5, HECEEGD T — X MG
BHNETA Y 2 iz > Tn 2256 TY,

Python O A I 2 =X TV RHABABLA TSI 27 NI IZEAEBAY Y2 A[RETT, (VR FHED
E97) Ia—RITNKRAYTFENY T aRARETT, (ZINR frozenset DL I7R) 4 I2—&7
NRaAYTHE BRPNY Y aFRETH L L EDANY Y aA[RETT, I—F—ERDI T ADA ¥
ARVATHDZEIRATI 27 MEFT 74V M TAY Y af[ETT, TAHEET (HEZRVT)
HEBFERIGIEFMTH D, Ny > 21X id) XDELNET,

Python OFtABFIRE (Integrated DeveLopment Environment) & M#E B (Learning Environ-
ment) T3, idle & Python OFERREMICFRIME N TV ERNLRBREOZ T 4 X2 4 2T
RBRE TS,

KA 72U b (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

(AI2—37N) BEDEERR07F T2 P T A 3 2a—XTNRATY =2 MTIE, BUE, X
FH, BEORIARBREDBHVET, ZOoDATI 27 MIMEZEZLNER A, FOEZEREESE
BEICIE. Wil oA TV 27 PR LRI RD FEA, A I2a—XTARA TP =7 M, BEE
DAy ¥ 2 @R L 72 RN TEHBEREEZRZLET, HEDOF—2ZOHITT,

import path

path based finder % import %€ 2 — VMR T 25 (X721 path entry) DV X T, import
. ZOVU R MIET sys.path DORETH, 37 v 5 —IDFEFH Yy I —ID __path__
B S bR ET,

importing H

importer

%%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,

Ja—EERLTR—=FTELF TP b, finder & loader DEBLSLTHHBF T2 b,

152

18} A = F5E


https://peps.python.org/pep-0703/
https://peps.python.org/pep-0683/

Python Tutorial, 'J'J—2X 3.13.0rc2

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 > X 7V XKD ZFETH D, a2 4 FZ5BOMBUNE L £, (N4 ba—Far
A IDBB 57D, ZOXFNIEHKTTD, ) STTOA VX TYVXZELIE, Y—Ra—FD7 74
N, ETEMSARERRICL T FETIEI2 e Vo BER LIS, BHEFETTEZIL2EKRLE
T ATV XBROFFHEIEE., a4 FIEROFFELD I/ TNy 7O A 7 VTN D
DD, T T ADFETIEF—BITENT T, WEEH HSIL TN,

interpreter shutdown

iterable

iterator

Python £ Y &Z =7V X —=d> % v bR Y UV ZEFHINRIZ, £V 2 —RIXRTOZ VT 1 HL7Z
NEHEZ 2 8D, TRTOMERL 72V Y — A2 BRBERNCBS 2. File 7 = —XWCAD X3, 2O
72— F AR=UAL IR 2EBEFIHELEST, ZRIREDI-—F—EHRDFTRAIFI 7R —-%
weakref 2 — Ny INIEPHINZZBHDET, v v b REU Y7 2 —XFZETEINEa—F
. ZNPKET BV Y — AR T TIHERE LRV (KL DB 2RI T4 75 ) —FY 2 — /L% warning 1
HTT) 72Dk & 2 BIAMCER L £ 3,

AVR—TVERBY vy AU T ZEREHIZ __main__ TP 2 —IRETERTWERAIZY T+
DEITVHET LI 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

method that implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

F—RXDHNERHTZA T2 T, A TL—KD __next__ () XV vy FEEDIRLFFECHT
(E7FHAAHBEE next ) WCET) &, MNWLOHOERZ—DFTORLET, T—X0RRB L,
Kb IZ StopIteration HIStZEH L T, ZORET, A TL—XA TV =27 VIRETEY, *
L __next__ () RMIEFEATS Stoplteration ZEHLET, 41 7L —XiX, ZDATL—
EATY =27 PARZIET __iter__O) XYy F2FEELLTFNUILLLVWDT, 4 7L —XEMoD
iterable ZZM T 21 AL OB THHTE R T, 3o & D & LABINBZERORKEZITS 5%
A—=FTF, list D&kS5K) ary7F4A7Y =227 M BEZ iter) BEUCA 7Y =7 MITEL L
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D for —THNTHES 7202, FilREHDOA T L —2E2ERLET, INEATL—XTITES
5232, BHiEDA TL—ya Y THERBADORELCA TL—ZA T 27 P EHEMIGRT /2D, ZZDa
VTFDEIIIRH-oTLELET,

FZ BRI typeiter I2H D T,

CPython RZEDF##: 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—B%) *—BEL D20 IIREREYIZ. V- MRIEFLE D7D DOEZR SO LATREA 7
Yz b (callable) TF, HlZIX. locale.strxfrm() #F—BECHEZIF, vr— U KEFDOY — 1+ D
HEIZDo oY — b F—%IRLFT,

Python %< OV — g F —BEZITIR D BEZOWM SIES 7L — b E2EHE L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BBEEZHEETOLD22HD £3, Bl str.lower() XY v RERXF/NLFxRXHAIL
WY — 275X B LTS 2Bk E T, HSWE lambda r: (r[0], r[2]) O &K
5 7% lambda 26 F —PBIREIES Z LN TE £9, £72. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() ® 3 DDF - X V57X 03H D E£35, F—HK
DIED 2 NG DHE Sorting HOW TO ZZHL TL &0,

argument S
518 2L TLZZW,

(7 LK) EHLDA VT4 VBT, OO Iz 2 ICiHiixhs 120 X 2E5AFT, 724
R ZME S MC1X lambda [parameters]: expression T3,

FZ 2130 DL (look before you leap)) OIETS, ZDaA—7 4 Y7 AXANVTIE, FFOH LR
ZAT O AN, BRENCHTIESRHE (pre-condition) ¥IEZITWE S, FAFP 77 u—F L 0RKT, if
X3z B AMDN D DRI T,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @Ry ” RX” BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX. if key in mapping: return mappinglkey] & W5 a— Fid,
HIEDK. DAL v ROBERLZRDHIIC mapping 725 key FEDRL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ %7,

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

(VA MAEER) =7 Y AHDETH W —EOEBLZUIHL T, ZOMR2S42 Y X b &R
3. AT MRFHETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
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== 0] F2L, 055 255 ECOMECE 16 R (0x.) LEXFH»5K2 ) 2 b RERL
T, if HildA 7> a3 T, if HiB L WA, range(256) DR TOERMSUH SN E T,

loader £
Va0 —FF3457Y 7 b, load_module() LWHZH DX Y v FEERL TWARITIUIKR
DEVA, B—X—=1E— MBI finder 2 BIRINET, #FME PEP 302 %. abstract base class 1T
DWTIX importlib.abc.Loader S L T 72X\,

as—-)LI>ya-5Fa4>9
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 7=[FAFKFETI,

mapping
(v YY) EEOF—HKEZY K- LTWVT, collections.abc.Mapping 5* collections.
abc.MutableMapping ® HIREK 7 7 X THEINLAY vy FERELTWEary T+ 4
7227 b TF, Bl 21X, dict, collections.defaultdict, collections.OrderedDict,
collections.Counter R & T,

meta path finder
sys.meta_path ZMK L TE SNz finder. meta path finder & path entry finder £ BfRIZH D F
/AN 1117

meta path finder 23525 % XY v FIZDOWTIX importlib.abc.MetaPathFinder #SHR L T 72
S\,

metaclass

(RRTFR) VFTADT FATY, VIAERIEF. 77 R4, 77 RADOFEFEr, BRI SADV A M %
EDET, XXIZTRIE, #ho 30518 LTRIIMD, 727 AREZ2ELEZEVET, LAY
DATY 227 MEAISIEE GRIE: X X277 AD) 77 4L OEERFRMLL TV E T, Python 2RE5
BROFGHAARLDARY FARMERTEZRTT, FLAEDI—F—ICH->T, XX 7 7RI
EORVWDHBDTT, LrL, —HOGBETIE. XX 77 RFENITZLH Y MRAGEERELET, &
LZRBBYE T 7 2on R, ALy Re—THERBIMLED, 7927 FOEREBHIL
72h, SUINN U EEETRRY, ZLOBHETHHEIhES,

FEANE metaclasses 2SR L TL &\,

XYy R
(XY v R) 7 IARERDOHFTERSINTEL, 2D F7ADA Y AR ADEEE L THUH iz
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B AV Y RBA YRR ZAA TV 27 b2H— 58 & LTRZITMD 25 (ZOH—5IRULET self
ERHINE T ), B & RAFSNERO-T ZRL TV,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during
lookup. See python_ 2.3 _mro for details of the algorithm used by the Python interpreter since

the 2.3 release.

module
(¥ 2—JL) Python 2 — FOMBHEM L LTE AL ATI 27 PTT, EV 2 - NVIFEED
Python 4 7Y =7 F 2 E8L4IEMERE 3, €Y 2 —UiX importing DILEIZ X - T Python
WCHHAAENE T,

NVT—2 ZBRLTLIEE N,

module spec £
Va—rEZu—F330fHbhi A R—- EHEOEREL ZLLATZEM T, importlib.
machinery.ModuleSpec DA Y A X Y X TF,

MRO
method resolution order ZBML TL FEEW,

mutable
(32—KT7N) 32a—RITARATV 7 ME, idQO) 2EZ 3 e REELEFETEET, 1S a2—
A7) BBRLTLIEZE W,

”

named tuple
ZEIFE R L7 LW HEER, R TAEREKLTWT, 4 Y F v Z AN ERICHLBNEZM - T
D7 7R TERLEOER T FRARIEHEINTVET, ZORRY 7 2MOMEED K-> TWVW53 2
EbHHET,

time.localtime() % os.stat() DRDEZEL WV OPDHAAARILHIMNE X I NLTT, b
DFNE sys.float_info T

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

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

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

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named
fields. Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple,
or with the factory function collections.namedtuple(). The latter techniques also add some

extra methods that may not be found in hand-written or built-in named tuples.

namespace

(HHIZER) ZBOENS N 25T, LRiZEMERFE e L TEESINF T, BRI A 7o =2
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FD (XYY FOD) ANFIZHR-o7b DT TR, RFRS O, KENZ D, Z2 L THAAALD
bOVDH Y FF, ARIEMIIARTOERELC I LICX o TEY 2 — MRS R— 155, Hl 2 IZBIE
builtins.open ¥ os.open() WFHHTZEM TSN TVET, /. EOEY 2 —UH K ZELE
LTWADHRT 2 2 8 & o CHARTZERIE AT Gt & RFIHEZ 28 L £ 3, fil 21X, random.seed()
X itertools.islice() &L &, ZNZFNEY 22—/l random R itertools THEIN TS Z
LS TE,

namespace package
(BRIZE Ay =) TRy r—=Y0ary7re LTOAREMEIN S PEP 420 TERI N
package TT o HBIZERM Sy =3B RRBELFHF LW e 23 TE, __init__.py 7 74l %
Rz lni=9, reqular package 2 1ZEED £5,

module SR L TLEE W,

nested scope
(AR PSR T=T) IMUTERSN TV E LR SR T SAET T, BRI, D 2 BEEDIDBEI%
DR TERINTVWEHE. WOBBIZNMIOBEBTOZE 22 RTEET, A A PSR a—
377 4V b TRERDOBRIEZTINTE, ZHORANRTERVDOTERLTLEZS W, B— VAR
F. ROBAMDR 2 —FTERZFHABFEEZLE T, FARIC, Z7a— 2 VERZ/ES & 7a— L HET2E
MDE%FiAEZ L E T, nonlocal THMIIOZEICEZIADE T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions,
only new-style classes could use Python’s newer, versatile features like __slots__, descriptors,

properties, __getattribute__(), class methods, and static methods.

object
(A7 =7 b)) RE (BESLHE) LERINLRLZFE N (XYY F) 228 TDT—%, LI
ETD FAEZAINT TR DFBORK T 72D ¥,

optimized scope
A scope where target local variable names are reliably known to the compiler when the code is
compiled, allowing optimization of read and write access to these names. The local namespaces
for functions, generators, coroutines, comprehensions, and generator expressions are optimized in
this fashion. Note: most interpreter optimizations are applied to all scopes, only those relying on

a known set of local and nonlocal variable names are restricted to optimized scopes.

package
(R T =) ¥ TEY 2 - VLHRNCY 7y r =2 8L L DHEKD module DZ T, &
FIRTICIE, Sy 7 —20& __path__ JEMEZFD Python #7922 T,

reqular package ¥ namespace package SRR L TL FEE W,

parameter
(K5 1%) AR OFEART BEE (2 XAV Y F ) OERICBVWTHEBRZT 2 518 2HEEL £, K
IS D D 3

o fIBFRLIFF—T—F: i THIVWE F—T—F3H L LTEIT I TEL5I82IEELE
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To 2RI ZIELLRD foo R° bar DX S, 77 40 b DREIBOMEIETT:

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

MEEH: MBI TOAGZONZ5IBEIEEL T, MEEHOGIEE BEBEROT BV
AFDHTENLDHRAIZ / ZEBDBZ I TERTEZET, BIRIXTED posonlyl ¥ posonly?
BAEEHTIBUCRD 3

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

F—U—FER F—V-FRE-oTOAEZXLNZ5IKEEELET, F—V— NEHDFIHE
EZRTE BN, BIZIELITO kw_onlyl % kw_only2 ® X 512, BABEZEDREIEY R Mz
BN EEMES I BE TR x D% TT:

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

o TAIERNME: (ORFIE TSR SN TEDOMES BUIZ T) (EEOEK OB B A5 2
BNBZZERIEELET. ZOXIRIREIEIE. LITD args @ X 5 IRGIEA DRI * 2DF 3
CCTERTEET:

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

AERF—T7—F: (ORGBTBECZI ONTAERDOF— 7 — F5lEuCiZ ) RO D
F—U—FEIBMPEGZ6NB I RIEELET. 20X RK5IEE. EOBID kwargs D & 512
BB DRNS ** D175 L TERTEET,

REIENEZA T2 a v e HBEDSIBDOEL HBIFETE, A7 aroi[icidF 7+ MEDIEETE
%9,

RE1% . FAQ @ E5[E e IRKGI1BDENZIMTI 2?7 . inspect.Parameter 7 7 &, function 2
Yayv, PEP 362 2ZRLTZ3W,

path entry
path based finder 73 import %€ 2 — BT import path ED 1 DDBFITI,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) 2SR U7z finder T3 o 52 BTz path
entry WHBEI 22— 2 BT B HEEH>TVWET,

NRRALY P =T 7 A VEDPHEET B RV v FIZDOWTIE importlib.abc.PathEntryFinder %
LTI,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find

modules on a specific path entry.

path based finder
7 # )Vt D meta path finder @ 1 D&, €Y 2—LD import path KL T,

Ny
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path-like object

(path-like #7227 V) 77 A NVT AT LRAZRLET, path-like 72 =7 Md, A% R
T str A7V 27 bR bytes 7V 27 b, ¥£713 os.PathLike R b a L zFHEL AT
7 FDENDTT, os.PathLike 7B F AP R—FLTWVWEF 7P =7 M os.fspath() %
MEOH T Z 2T str $721% bytes DT 7 A LT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() I ZNEH str HDWVWIE bytes ICRZDEMRIET 2 DIMHEX T, PEP 519 TE
AENFE L%,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRIET 2. H WV
Python OHFERER Z OBERLIRIFIZOW TR T 23 LFHFTT, PEP &, HEEIZOWTOMERR
Bk L 1R R 3 2 REDamill (BER) ZIRR 2 NETT,
PEP 1%, HHEREDRRBICH 22, 33 2 =7 4 I X 2 MEIBEDEME Python 1272 X415 B%FHRE
DOXENDD DR EAOEHL 722 2t 2ERILTWE T, PEP OFHIZaIa =74 NOEE
FElziT5> 2, RNERZNFNTLZLOBEBELHD £3,
PEP 1 ZZR LT E&E W,

portion
PEP 420 TEF XN TW5, namespace package IZJBT 5. HED 7 7 4 VB (zip 7 7 4 VK&
ENTWEHEDDH2) 1 D2DT 4 L7 MV IIEHE N D,

fI&3 % (positional argument) S

I8 ZZML T ZE W,

provisional API

(E7E APY) #2154 75V 0% EHEMEREED SEHHNCERA N2 DTS, 2D LI RA VX —
T2 —ANDOKERLZHII, TETHZLINTVAMEHHEINTWERAL, a7HREFICE-T
B A INIUE, BAERILRETE ([ 2 —T7 2 —RDHIRETEHEENDS) BITONZET, Z
D ESBEFRIOLRAIITONE B DTIED D FHA - ZHUE API ZHHAALENCIERE  ShTw
T2ERBRMEPBZER L2 2ICOATONET,

PE APT IZoWTH, BABHMOLWERZ TREFER LARINTHET, MELHILZ
ATy R AR IRISR R TRETT,

ZO7TREAZED, EBES A TS VIEMEERZ TS Vs — IRV CAD S NE Z kL,
R EZ TELZH N E T, 5l PEP 411 2SR LT 7Z& W,

provisional package

provisional API ZZRLTLEE W,

Python 3000

Python 3.x VUV —ZX74 D=y 2732 —LT7T, (Python 3 BEWRRDFER o LEHI/ESNT-F
T3, ) "Py3k” x5 ddHh 7,

Pythonic it

S C— kB Z T TEINIa— FTIER L. Python OFHZ—INL A 74 F 2o 72 2
FHea— KA, #HlziE, Python ®—f7 A4 7 4 * LT for XEMF-TA T I TILDITRNTOESE
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WKEoTL—=7LET, D2 DEFFEBICFZOMHMEAIITRND T, Python IZEATWZRWAZNAD
DICEED D Y v Z—%fE5 00 b LILERA:

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

ZAUTH L. Ehwiz Pythonic 72 41K

for piece in food:

print(piece)

qualified name
(Bffith) £ 2 —lDIZB— ULRA=T 00, ZOEY 2 —LTERINILI TR, BB XV v R
AD, "R ERT Ry MEELTT, PEP 3155 TERSNTVWET, My FLNLOBEKSZ 5
A TR, BHitEA 7Y =27 POAFIEF L TT:

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

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth’

EYV 2 AANOBETEDbND b, TREMB (fully qualified name) I ETXTOH ARy F =T %2 &L
2RO Ky FEREE, HlZX1T email .mime.text ZEMKL F 3

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

'email.mime.text'

reference count
BRIV H2F TV 7 VTN TE2ZHROB BRIV DB O RoTE 20X T
Pl MIWEINET, K THH, SEIV Y PR TEEINRWZDICHEH D S THMRER
INBVWATI2 T DD ET, BRI Y Y MIEHFIE Python ©a— F LI EEAD,
CPython FEDOEERERTT, uro~v—d EEOX TP 27 bOBBAID Y M A B 72912
sys.getrefcount () BIBZEMUOH T Z KT T,

regular package =
M7, __init__.py 77 AV EELT 4 L7 MY 2 LTD package,

namespace package FZBLTL EE W,

REPL
"read — eval - print loop” OIHFFE T, WFEE 1 ¥ X =TV X —> = L Djl%,
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slots 4
FANTDEST, A VARV ABEDHEBEDH LN UDERLTEE, 4 VAR AFELHIRT 2
ZrT, XBVEHWLET, CHUIEILELNZT 7=y 7 TTH, IELLFSEAL MY v F—
BRDT, Wk =, PIZEXEYDIEREL 257 TV —2 a3 VT VARV ANKBITEET
5, LWVWoltt EERRE, FHLRVDOHRZ FTT,

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
N7 MRFEEFHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ 3 ¥,
{'r', 'd'} LWVWIXFHNDOEFELHEMRL FF, comprehensions ZHH L TL 72X,

single dispatch
generic function D—FETHEZI—ODFIBOTI L VBRI E T,

slice
(RTAR) T =T 22 O—FEREDLTI 2T by ATARE. FFERE [1 THRALNLH
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
LB slice A7V =27 FERNITHAL TVWE T,

soft deprecated A

soft deprecation can be used when using an API which should no longer be used to write new
code, but it remains safe to continue using it in existing code. The API remains documented and

tested, but will not be developed further (no enhancement).

The main difference between a ”soft” and a (regular) "hard” deprecation is that the soft deprecation

does not imply scheduling the removal of the deprecated API.
Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method
Rk A Y v ) & 2 BNRE O#IE. B XA Z F % 72912 Python 7 HHEEICIFUH 5 X
Yy Fo TOEEDXY v Fid, XYy FEORMIERKRZRICIT VX =237 2 0083200 TWET, Kk
XY v FIZDOWTIX specialnames T XN TWVE T,
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statement

(X) XEFEAAL =k (Aa=FD” 7ay 7") TARARBRERTT, XK 2F—V—FroMRIN5
HODELBLMTT, BEICIE if, while. for 23HH F3,

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

text file

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”.

(THFRAPI7AN) str ATV 27 V@A EFEXTES file object TT, LIFLIEX, 7FA M7 74
NIEBIAAL MEAIO T =X A Y =27 72 AL, TFALIYI—T 1 27 ZHBTY
T3, 7¥A L7 74 LDHNZ, sys.stdin, sys.stdout, io.Stringld 4 Y AKXV AREET ¥ A
FE—=F ('r' or 'w') THWAT 74 LT,

bytes-like ZTS T b ZHAEZXTELZ 77 ANA T2 7 PIZOWTIE, NATFUT 71l %
L TLEXW0,

triple-quoted string

(ZEZ +— FXFF)) 3008HE L2 +— LB () 7 RR br 7 4 — () THERFS, @
WD (—H) 74— PXFINEHRTERITE 2 XFINTGEVED D FEAD, EO00HHBTHAT
T 102200 LY 4 — Ml BRI A — T LICEL Ze B TEFT L, kT (\) &
bR CHOHEBITICERLDZ N TEZDT, FFaXyT—a Y FH%EE ISR R
T,

type
(B Python #7227 VORI A T 2 7 WD LSRR D0 ERDET, HHWEF T b
BARER->TVWET, A7Y=227 bOBIE __class__ BT 272 ALKD. type(obj) THUFL
7= HkRE T,
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type alias
(x4 )7 R) WOPIZT, HEMIITFICRA LTHERL £,

M4y 723 Ber b 2HMLT 2DICHHTY, HlZE:

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

pass

CHERDEI I DFHARTSTEET:

Color = tuplelint, int, int]

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

pass

WEEEDFAAD ®H % typing ¥ PEP 484 ML T 2 & W,

type hint
(Ble b)) Z8 7 7 REME BB DS X =2 2BE D EOMIG SN BZIEE T 5 annotation TY,

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.

Ja—NVEKR 77REHE BERT. a—F LV EBH TRV DDA ¥ M typing.
get_type_hints() THUFTZ %7,

BEEEDFIHD D % typing ¥ PEP 484 2SR L TL X\,

universal newlines Va
FZAPRAMY) —2DBRED—DT, UTFDOFTARTRITRLEH L T3 Unix OFTRHHE '\n'.
Windows DFFEE '\r\n'. H\ Macintosh OFE '\r'c FHEICOVWTFHLLIE PEP 278 ¥

PEP 3116 . 51T bytes.splitlines() S L T2 & W,

variable annotation
(BT /7 T7—=>ay) BHD 2037 7 2D annotation .

ZRD B WNE 2 7 ZABREICERZ N 72 & 21, RASTRERTT:

class C:
field: 'annotation'

BT T7—a idBEEZEER O-DEbRET: FlIE. ZOZEEIE int DEEXIRS Z &
PHIT N TVWET:

[count: int = 0

BT/ T— a YOI OWTI annassign SiCHEH L TWE T,

BEREDFADI S B function annotation, PEP 484 | PEP 526 2L T &\, /2, 7./ 7 —
avERMETERAN ST 7T 4 AL LT annotations-howto  ZIR L TL 72X W,
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virtual environment
(IRARIRE) WYl D B S M 7= S TEECF, ZAUCE D Python 2—H & 77U 7 —3 3 VA
UL AT 5 ETEINTWAMD Python 7 7V 7 — 2 YOEENCFH T2 Z 2742 < Python Sy
=Y DAVAN—NETEHFEITI LD TEET,

venv ZZHAL TL 2& W,

virtual machine
(R~ ) BRIIY 7 by 27K DERSN T V¥ 2 —4&, Python DM~ »id, N4 b

aA—Fary 4 IHRHN L N FO—F Z2EITLET,

Zen of Python
(Python @1&D) Python Mg LIS 2 L TOEZ 725, Python OFETREIE H¥%Z VA MC
L7zdDT3, MiEZ0 > 7 T 7import this” 2322 ZDVRMEHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils 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 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python IZB3 2 HIKNMELZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EI&BIck b E L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —REDOVTETRICEEDTHD X,

JJy—2 N—2 ii);=33 ¥R GPL Hi%
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes

2.2 DIRE 2.1.1 2001-3ifE PSF yes
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AR

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 3.13.0rc2

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

3.13.0rc2 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 3.13.0rc2 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 3.13.0rc2 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 3.13.0rc2 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

3.13.0rc2.

4. PSF is making Python 3.13.0rc2 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
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EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0rc2
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python 3.13.0rc2, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF

ADVISED OF THE POSSIBILITY THEREOF.
(RDOR=V1Fil)
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5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
(RDR—=V ki)
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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.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0rc2
DOCUMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random 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
(RDR=V ki)
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.

http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7wvhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

(RDR=V 1K)
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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

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

(RDR—=V1Hi <)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

(FiDR— 25 D %)

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,

provided that the above copyright notice appear in all copies and that

(RDR=V ki)
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 —E kqueue f Y Z— 7 2 — ROV TDROEHNEEATOET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved

on March 16, 2009, contains the following copyright and licensing notice:

/3K 3Kk ok ok ok ok ok ok ok K o ok ok ok K ok ok ok K ok ok ok K K ok ok oK K K 3 ok ok K K 3 oK oK K K ok ok ok K ok ok ok K ok ok ok K ok ok oK K
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*
*
*
*
* Permission to use, copy, modify, and distribute this software for any
* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

(RDR=V ki)
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or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

E I S S L I

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

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a
copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0

release, and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by

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 modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but

not limited to compiled object code, generated documentation,
(RDOR=V ki)
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and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise

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

(RDOR=VIFiL)
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or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditionms:

(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
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
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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

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi

sources unless the build is configured —-with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT

HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
(RDOR=V1Fil)
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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.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.
3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THH L TW3 Ny ¥ aF— 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOETF 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
(RDOR=V1FiL)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal 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. IN 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)
(RDR=V 1K)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT

license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.21 Global Unbounded Sequences (GUS)

The file Python/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 <jeffQ@FreeBSD.org>

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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TILT 7Ry A
..., 143
# (hash)
aX2EM 9
* (FRRVZRY)
BEHMFUHE LoFo, 37
%%k
BT LoF o, 37
: (3AY)
E#o7/7—>3a>, 39
->
BE#o7/F7—>3ay, 39
>>> 143
_all__, 64
__future__, 150
__slots__, 161
U3 2R, 146
JIL—F>, 147
Jrxl—%, 150
IR
module &K, 58
71l
object, 72
XYy R, 155
magic, 155
object, 97
455, 161
aOs—=)x>ya—-5+1 >4, 155
HIBSI¥ (positional argument), 159
5273
XYy R, 161
BALH
PATH, 58, 140
PYTHON_BASIC_REPL, 139
PYTHON_GIL, 151
PYTHONPATH, 58, 60
PYTHONSTARTUP, 140
A H B
help, 109
open, 72
R%, 150
annotations, 39
#S1k

name, 102

A

abstract base class, 143
annotation, 143
annotations

R, 39
asynchronous context manager, 144
asynchronous generator, 144

asynchronous generator iterator,
144

asynchronous iterable, 145

asynchronous iterator, 145

awaitable, 145

B

BDFL, 145
binary file, 145
borrowed reference, 145
builtins

module, 61
bytecode, 146
bytes-like object, 145

C

callable, 146
callback, 146
C-contiguous, 147
class variable, 146
coding

style, 39
complex number, 146
context manager, 146
context variable, 147
contiguous, 147
coroutine function, 147
CPython, 147

D

decorator, 147

descriptor, 147

dictionary, 148

dictionary comprehension, 148
dictionary view, 148
docstring, 148

docstrings, 29, 38
documentation strings, 29, 38
duck-typing, 148

E

EAFP, 148
expression, 148
extension module, 149

F

f-string, 149
file object, 149
file-like object, 149

]

filesystem encoding and error
handler, 149

finder, 149
floor division, 150
for

statement, 22
Fortran contiguous, 147
free threading, 150
function annotation, 150

G

garbage collection, 150
generator expression, 151
generator iterator, 151
generic function, 151
generic type, 151

GIL, 151

global interpreter lock, 151

H

hash-based pyc, 152

hashable, 152

help
#HIAHBERK, 109

IDLE, 152

immutable, 152

import path, 152
importer, 152

importing, 152
interactive, 153
interpreted, 153
interpreter shutdown, 153
iterable, 153

iterator, 153

J

json
module, 75

K

key function, 154
keyword argument, 154

L

lambda, 154
LBYL, 154
list, 154
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list comprehension, 154
loader, 155

M
magic

XYy R, 155
magic method, 155
mapping, 155
meta path finder, 155
metaclass, 155
method resolution order, 156
module, 156

builtins, 61

json, 75

sys, 60

3R INR, 58
module spec, 156
MRO, 156
mutable, 156

N

name
#31t, 102

named tuple, 156

namespace, 156

namespace package, 157

nested scope, 157

new-style class, 157

O

object, 157
TZ7AI, 72
XYy R, 97
open
fHHAHEE, 72
optimized scope, 157

P

package, 157
parameter, 157

PATH, 58, 140

path based finder, 158
path entry, 158

path entry finder, 158
path entry hook, 158

path-like object, 159
PEP, 159
portion, 159
provisional API, 159
provisional package, 159
Python 3000, 159
Python Enhancement Proposals

PEP 1, 159

PEP 8, 39

PEP 238, 150

PEP 278, 163

PEP 302, 155

PEP 343, 146

PEP 362, 144, 158

PEP 411, 159

PEP 420, 157, 159

PEP 443, 151

PEP 483, 151

PEP 484, 39, 143, 150, 151, 163

PEP 492, 144, 145, 147

PEP 498, 149

PEP 519, 159

PEP 525, 144

PEP 526, 143, 163

PEP 585, 151

PEP 636, 28

PEP 683, 152

PEP 703, 150, 152

PEP 3107, 39

PEP 3116, 163

PEP 3147, 59

PEP 3155, 160
PYTHON_BASIC_REPL, 139
PYTHON_GIL, 151
Pythonic, 159
PYTHONPATH, 58, 60
PYTHONSTARTUP, 140

Q

qualified name, 160

R

reference count, 160
regular package, 160
REPL, 160
RFC

RFC 2822, 115

S

sequence, 161
set comprehension, 161
single dispatch, 161
sitecustomize, 141
slice, 161
soft deprecated, 161
special method, 161
statement, 162

for, 22
static type checker, 162
strings, documentation, 29, 38
strong reference, 162
style

coding, 39
sys

module, 60

T

text encoding, 162

text file, 162
triple-quoted string, 162
type, 162

type alias, 163

type hint, 163

U

universal newlines, 163
usercustomize, 141

\%

variable annotation, 163
virtual environment, 164
virtual machine, 164

B, 145
5|# (argument), 144

w

[EEA
JNZR, module, 58
KA TP U b (immortal), 152

Z

Zen of Python, 164
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