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

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

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

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

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

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

FAEE KB HZELTBLEERWTL & D,



https://www.python.org




ONE

YE3IEEHES

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

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

Python 32 AL D12T=DIzDDEFETT,

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

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

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

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

Python Tl&., & THav 7 FTHARTVWI BT 7 L E2FEITE T, Python TELNZ T 17T ZIIKIK,
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FUHAED C 558, C++ S Java DB 7 L4 KD 132 0ICEL D F3, TARKIEBUTO XS 2w
KOPOHEELH D £5:

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

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

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

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

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

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

4 F1LEPR3RZRHELD



TWO

PYTHON 4> 27U & %ES

21 122 T)R%ZEET S

The Python interpreter is usually installed as /usr/local/bin/python3. 13 on those machines where it
is available; putting /usr/local/bin in your Unix shell’s search path makes it possible to start it by

typing the command:

[pythonB .13

L YDF 4127 MY Python 4 Y X TV X% A VA M= TE30EA YA —LRHGEIRTE 2D T, A
VERTYVREMDOT 4 L7 MVIZH B 0D LNFERA; Fiii Python ICFEL WAL, AT LA EEEICHL
TATLEE WV, (PR, ZOMOGAT e LT& /usr/local/python A —fKHITT, )

On Windows machines where you have installed Python from the Microsoft Store, the python3.13
command will be available. If you have the py.exe launcher installed, you can use the py command. See

setting-envvars for other ways to launch Python.

7 7 A V&GECF (Unix Tl Control-D . DOS % Windows T3 Control-Z) Z—X7m ¥ 7 b (ARIF:
WS DIZE)IANTRE, AVRTYEPETRAT =R 0 THRTLET, dLIOHREHNS X @Hhk
WS, aw Y R quit) EANTIUIA VX TY XK TTEET,

GNU Readline 24 75V &% K-+ LTWB T A7 4 LT, MEETHES L 2 U EK, a— FliZED
4 Y RTY ZROITHREMREDFIHCTEE T, a~vy KT 4 VREHKRED T R— I T2 202 RDF oD
BLFANRZTER. BZ S5 BRUNCFERE N Python 71> 7 MZ Control-P ZANLTABZ I LY TL &
S, E=TEDNRZRE, av Y R 74 VIREKEELD D 25, MEFX —ICOVTOMIUITER WEA TR
ECEEER 2L TEZIV, MHEILRVEISICAZIZ D, P Ta—Ny X3R5, avy
F o4 VIREMBERAHTE EEA, ZOHE. BIERENDITH O XFRHIFRS 2123y 7 A= %2 {#
SLDHHEEA,

AV RF)RE Unix =V eFU XS IMERFT, FEANRRIHE RS NIIRETIE, a2 FEfEs
NCFHAAATEITLE T, 7 7 A AHEFIEUCIEE S 52>, python3 < filename O K S5 ITHHEATS 7 »
ANVELTHEETR L, AVETVRIET7AAD0 RV TE 2HAAATETLET,

*1 Unix Tld. Python 3.x 4 ¥ &—7 1 XDEFT7 7 4 MEF 7 4L F Tl python £ W3 AHITEA YR F—LENEXA, [
BFI24 > R b —L &7z Python 2.x FT7 7 4 L L LSRR VDT,


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

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

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

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

2.1.1 5|&D=ITEL

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

2.1.2 HEE—F

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

$ python3.13

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.

>>>

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

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

6 % 2 & Python 12 R%FES



Python Tutorial, 'JJ—2X 3.13.0a5

(RIDR=I D5 DREE)

Be careful not to fall off!

TFEE— FIZOWTOFME WFEE—F 2L TS0,

22 1R TR EFDIRIE
221 YV—XO—FOXFI—KR

77 4L b Tid. Python ®Y —2a—FiZ UTF-8 Tzrya—RFEIRTW3sDr LTHFbhEd, UTF-8
T, MAFDIZL AL DEFEOLF R, FRHCIFHNY) 70, #AllTF. aX Y b RECHETET, — 27
L. BHEZ 4 7 VI ASCI XFDAZRAL TWT, ZOMOR—-2 7Lk a—FbZzoEE
WEOINETT, TNOLDOXFEIELLRRTEDIE. TT74 XR—=1FZFD 7 7 A0 UTF-8 Th % FHxilk
LT, 207 7 A NZEENTVWEXFELETHR— L7+ ¥ b2#ELRIFNIED £HA,

FI7xrbIva—FT4 NI a—FT 4 I EFERATRIE. 7 7 AL FEE OITICRRRa Xy
FEBMLULZTAERZD RA, EREUTOED T

[# —-*— coding: encoding —*-—

encoding 2%, Python 2% codecs THR— P L TWAAMBR LY a—T 4 VI RIEELET,

Bl Z 1, Windows-1252 > a—F 4 Y 7R HHT212E. V—Ra—F 7 7 A VOLHETIETHLDOESICL
ERCRE

[# —*— coding: cpl252 —*-

YV —Ra— FH UNIX “shebang” 1T T E BHEITIE. KRBT OL— L3S TIEE ) ERA, ZDEFEIC
X, Za—FT4 YIOEFE 7 A VD2TEHICEMLET, FIZIEUTOIS Ik £

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

22. AVATUREEDEIE 7






THREE

ERXIES5 4L PYTHON O#BNMN

DFoH Yy ILtid. ANetihErary 7 (0> % ) OAETXHILET: fleERicalsmad. 7
Y P IREREINTVWELEI, YU AFo7ary b roBA20RNELETEANILE T,

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

WL DDBITS:

# this 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 ZER2 LTES

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

3.1.1 #

AR TR, HELESDLICHELET: X2 AN T2, ZOMRBEREINT T, KOSGEIZR
EZRSDTS: HEF +. - . / KXo TEMERZITS ZeTE, AN (O) 27— Aucfis 2
EMNTEET, HIZIL:

>>> 2 + 2
4
>>> 50 - b*6
20
>>> (50 - 5%6) / 4
(RDR—T12HE )
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(RIDR=I D5 DREE)
5.0

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

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

BREL (/) 13 CRE/ MR L T, // AT BERE 2170V, BEEZELET; BRIE % TK
@ié—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, HREZFHET 2D +x HETHHEZ 3

>>> 5 xx 2 # 5 squared

25

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

FES (=) BZEBEZRAT 2 e 22inEd, RAZToTH, KREHEASHT. ROAS T T b
FKRSINET, -

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

ZRH 7 ER SRTORY (DFWEBPRAZINTVRY) BE, TOEREHES L3527 —-2%E
LET:

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

NameError: name 'n' is not defined

FHPMRERERCY R P LTVWET, HENRDE (AT ¥ F) KEBOMBADEL > TWIHE,
HE T IBBDOART ¥ P28/ NIRRT L 5

ok 1 - KD BRIEMDE VDT, -3%x2 1% -(3%xx2) RSN, FHEMRBRIE -9 KR D ET, ThZBIT 9 215203,
(=3)**2 P HXEF

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

HRHE— R Tl RBICFERSNAEREE _ KRAShEd, 2O zAMT 5L, Python ZFEH L
LTS & 22, FHRZENE L TIT O MEENZ DI D £9, UITIAZRLET:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

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

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

3.1.2 7% X+

Python (3BEZ I TR 7F AT (WbW2 XFH]) TH S str ML o TRISNET) 2|5 e
TEXT, ! DXSLFR rabbit D K5 RHEE, Paris O X 5 244l Got your back. X574 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 2FEVZWEE \ ZRICHITIMNZ 28T 25 —7) 25308 8HDET,
H LI, XFHTHERHLEZWZ — 23O FD7 x— FTHLZ D 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 MOEHELEST, \n O &SRB, BRI (1...) L @B (... 7) TRUERERS 25, MEOK—0k
Wik, BE|HFCHLALETIE " 2R =7 208NV (7220 \' B3R5 —FT208EPH5) 28T, ¥dbFE
T

3.1. Python ZE52Y LTS 11
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(RIDR=I D5 DREE)
'"Yes," they said.'
>>> "\"Yes,\" they said."
'"Yes," they said.'
>>> '"Isn\'t," they said.'
'""Isn\'t," they said.'

Python ¥ = VT, XFHNZERT DL T EXFHHNHNEIND L ETRAATNTVELRLZZeBHD £T,
print ) BIEMES &, MDD 2 + — b2 %D TR T =T ENLEXTFRRRLTHERE NS D, X
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.

\IZHE KRR L TR N WIS, BYIO5IRFORNC © 272 raw strings HMfZ
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 SCFHNEMW LD H D 30 raw XFHNIFEMED ““ XFTIEKRTTEEEA, FHlll & ERITE
DWTIX the FAQ entry 28R L TL 2 X0,

XFHN T I MIBEATICE 72D o THEH I E T, 1 DOFRE @B HRF (.o v o v 000 Bff
528 TT, BITXFIXEENIXTFINCEENE 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 T (RAIOBEUTYLFRETNTVARV I LIZERLTLEZSW):

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

-H hostname Hostname to connect to

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

12 £ 3 E XL 5480 Python QBN
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>>> # 3 times 'un', followed by 'ium'
>>> 3 % 'un' + 'ium'

'unununium'

R L CIEA TV 380 XFFIUTFSIL (D D, SIMCIEbIETFA) 1k, HBCES ST,

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

OB, ROFINZSEAT LW E 2T THRITLHB ET:

>>> 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 LISH L TOAEE, 23 s xEA:

>>> 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 I N2 #E L2 WGEIR, + 2o TS

>>> prefix + 'thon'
'Python'

XFINE ATV IR (RF) RIBELTXFRIETEE T, BRYIOXFDA VT v 7 RAF 017D ¥,
XFEEERT, EHOF—RZAZHABRINTVERA; XFLITZ, BIZEXD 1 OXFFITT:

>>> word = 'Python'

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

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

'n!'

ATy 723, ADEBIETEEXET, ZOHA, APOBATHWELT:

>>> word[-1] # last character

’nl

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

(RDR=V ki)
3.1. Python ZEH2Y LTS 13
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(RIDR=I D5 DREE)
>>> word[-6]
IPI

010 ERAITERVDT, BADAL Y Fy 7 RF -1 oBED ET,

A VT IRARLIIME, ATFAR BYR-PENTVET, 4 V77 ARG L DXFE2EIFT 5 DIl
WETD, RAFAR 25 LTGS2 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 YTy 7 A BT 7 4V MERDD T, MUIDA VT v 7 AREKT L, 0 L R
ENET, “FBD DA VT I RABER T2, A7 ATEZNFHOY A X ARREINE T,

>>> 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, RTHEIZECEENRVWIEICHERELTLEI WY, DT s[:i] + sli:] 3H¥IZ s
PELL DY ET:

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

ATARDFENAEBIEZZROVAER. A VT v VAR F L XFD HWIE (between) ZIELTED., &
WO FDIND 0 127820 TWdEEZDIETT, 25T 5L, n XFPBIRIZXFINHDOREDTFDH
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

LITHORFISCFID 0 26 6 FTDA v F v 7 ZADMBERLTVWET; 2 T7HEMET 2H8D4 V¥ F v
IRAERLTOVET, i 256 j FTORIA ARG, T2 i 2fTVEER»S j e 0w iBREFToe2TD
XFEPBHR->TVET,

EDA VT 2 ADEE, A5G4 RN —Fr Y ADEZIZ. XA F74 ADWHDA > F v 7 ZAp&EiFHMNIZH
ZLED, ATy 7 RAMOECKED FF, HlZIZE, word[1:3] OEXE 21k D ET,

REMEDA VT I/ AL T L7 —0RELET:

14 % 3 & XL 54 Python OFEN
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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

LpL. R4 ATHIFNDA VT v 7 X% fiol Zid, EFRIGLTHR-> TS NET

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

Python OXFINIEETEEEA - D% D FE TY, o T, XFHNDA T v 7 ATHEL D 55T
WRAZIT o= RAEL T

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

TypeError: 'str' object does not support item assignment

TLD X FHN & B DS FHNDEIZIGE R, H L S FHNZER L TS W

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

>>> word[:2] + 'py'
'Pypy’

HIAABIE Len () 13 FHNDEE (length) 2K L £73:

>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34
2E:
textseq X
FHIRKNZ =T R8T, =7 AT K-SR T2 HBEOHREZ Y R—F LTV
35,
string-methods X

FHN, BEARNGEHPRBEZTI720D0HEZL DAY vy FEHR—FLTVET,

f-strings A
DEDIABFE YT R— b+ LE=XXFH T I

formatstrings

=3

z 1 ==y MZOWTDIEHD
3.1. Python ZE52Y LTS 15
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old-string-formatting X
FHND G EREFOEART Y FTHIGEXHIHEINIH VT +—< vy MEEIZOWT, FELE
BERTVET,

3.1.3 U R M (list)

Python 3% < ® & (compound) 7—ZBEHZTE D, HHOHEEZ T D 2DIfEbNE T, RkDIVHME
Enod VRS (list) T, ar<XEbh off (ER) o2 MiElTcHAZ D LTEELRIIET,
VA MIRLLZBMOERZBLI DD I, BHEFRICLMOEROAZRE T,

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

XFF (MO ETOMAAABD =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]

DA ME, VA MOEBERY DT R—-PLTVWET:

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

RE BXFHCIZES>T, VAMNIHZEBTTOT, BEREANEIONET:

>>> 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 FIZOWTIFETIELL
HTuEEd):

>>> 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]

B2 AT Python BZIRL TF —&XZab—LEEA, VAN ZEBICKRATZ L. ZOZHT BIFED
DRk 2ZHLET, DI2ZEBEZE LTV R MNIEBEOZEEZITO 8. ZDOV R MEZR LT TOMD
ZR B CHERRTE X9, ¢

16 £ 3 E L5480 Python QBN
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>>> rgb = ["Red", "Green", "Blue"]

>>> rgba = rgb

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

>>> rgba.append("Alph")

>>> rgb

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

ETDRAT A AEIZ. FBESNLZERZZEOHLVWI A MERLET, HlZiE, KROS54 RE, VA RD
‘2%‘4\:[ EO‘_ ’Ei@l/ij—o :

>>> correct_rgba = rgbal:]

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

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

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

2574 2121F. RADBTEET, AT RADRAT, VAFDYHAXZEHELED, &2TEHIBRLZDBTE
¥

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

[ta', 'b', 'c', 'd', 'e', '£f', 'g']

>>> # replace some wvalues

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

>>> Jletters

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

>>> # mow remove them

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

>>> Jletters

[ta', 'b', 'f', 'g']

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

>>> letters

(]

HUAABIRL 1len ) BV A MZHMHRF T

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

VA PZANT (FDLDOVRAPZELV R M2ES) ICTEET, HlRIE:

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

[[*a', 'b', 'c'], [1, 2, 3]]
(RDR—=V1HiL)

3.1. Python ZEH2Y LTS 17
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(FiDR— 25 D %)

>>> x[0]

['a',

Ibl, Icl]

>>> x[0][1]

'p!

3.2 7OV 20ADE—4%

bHEAA. 2723 2 XD b o L EMLFREICH Python 2 X £3, #Hlx1Z. Fibonacci series DIEFHDER
DHNFIRD L5 CEFET:

>>> # Fibonacci series:

. # the sum of two elements defines the next
.a, b=0, 1
>>> while a < 10:

0w 00w N = = O -

print(a)
a, b = b, atb

EofITIE, WO FHLWEEEZEH L TVE T,

o BAIDITITIE BBERORA (multiple assignment) A ->TWET: A a & b id. Zh 2K

WHLWEO 2 112> TWVWET, ZORAER. REDITTHIHEDLRTVWET, AT, 34
DO TR, KRADTObNET, GHORIX. ErSHAEANLHEEFICFHiEX N E T,

while |&, & (22T “a <10 PETHLMROETEZHVIEL (L—7L) £7, Python T
F. C SR, ErThVEREEZELZD, EuidbTd, £ SCFEFIERe Y X ME
REBMRET, FhAO —Fr o 2b, FERe LTHEATEES, RS 1 oy —r R
HT, ZOY—r Y RAIMBIHEDET, YO TATHEON TV EEMET A MY ¥ I REETT, &
WA T C SEBLRMRTT: T4bB, < (XD/PhXWV) > (XD KEWV), == (FLWV), <=
(XDAXVDPELW), >= (EDKREFVHELWL), BEU 1= (FLLAWV), T,

N—TD KE (body) 1Z. A>Tk (indent, FFIF) SHTWET: £ 7 ME Python iZHW
T, BT EIN=TWZEDBHETT, M@l 7re >y 7Tl 4 7Y PENEBITEANT 2
WKIER 7R (BBED) AR—ZA 2O FIUIIRD $¥ A, FHITE, o L EHRUHEZ AT
DB TIFAINLT A XS ZITRBETLED BLAYDTXA M T 4 Xid, HEAL VT
MEREZF o TV E T, HAXEMEENICAN T2 212k, ANWFETOLS L LTREICZETE A
HLFET, T, N—=PFRENDPRBRDITEZAN LD, HIMTERVWLDTY, AN Tny »
NTE, 2TOTRFEILETA VT Y P ERTORIFNELZLBVDOTEREL T EZXW,

o print() B, EXoh 5 oE2zESHLEY. Zhid (AICEREDHITR o7 X5 %) HicH

18
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NLT0RzEHE L D LI BRO5 R FE NI RTINS 2 N TTHENE T, print O B
ok, ARSI HFEL T I, EROMICZEANEAZINT, ZoksictihoEFE»EZ
LK

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

F—U— P58 end 215 . HOOREBZEITXFEHALRWE ST LD, Ao T3z RE
WKHALEDTEXT:

>>>a, b=20, 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

FOMOFEHIO—Y—IL

HIZE TN L7z wvhile XOMICH, Python iIZiZWL ol 7o —y —iadb b, AZETHHEL 7.

4.1 if X

BEZELRDBBALADUZ if XTL x5, BIZII:

>>> 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 HEMIFZZ LD TEZTT, F—U—F 'elif’ iI ’else if’ %
B L72bDT, BFERA VT MBI 20 HET, —HOD if ... elif ... elif ... &, MO FFEI
BlF 3 switch X case XOKHE %D £3,

W DODDERE R CEL»Z IR T 23560, FMEDOTISLEE» 2R T 258121, match X2MEFHTT,
FEIE match X B#BIRLUTL7ZEW,

21
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4.2 for X

Python @ for 3%, @& D C FFEX Pascal i THWARNTWVWE 2 H LKW for XEIFPLEVWET,
(Pascal @ & 512) WICEMUDBINC DT 5 RIEZITo7D. (C DX IIZ) BRL AT v e iRk 2
HedbI—PFPERTESXHICT2DLITEWV, Python D for i, EEDOY—F7 2B (VR M EF
XFHN) 1T o TRIEZITVWE T, RIEDOIEFIZSY — 7 Y AHICEZMBIN S HEFET T, HlZ3:

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

print(w, len(w))

cat 3
window 6

defenestrate 12

ALy ariA7Yel VOEERENEE L TWAEEIZ, 20aL 72 ard 7V VeEETLZa—
NIRRT 200 HENICE DB ET, 2535 LDd, aLryarAr7y=7 b@av—iax LT RIENHE
FTAh fLwalrryari sV MRERT 2 A0EEITEBELLTVWTT:

# Create a sample collection

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

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

del users[user]

# Strategy: Create a nmew collection

active_users = {}

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

active_users[user] = status

4.3 range() B

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

>>> for i in range(5):

print (i)

> W N, O -

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

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

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

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

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

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

3 little
4 lamb

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

range FEHZEHE N TR AR IR ET:

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

range() R TA TV 227 M, WAVWAREATYZA M THEDD LS ITIRAFNE T, ALIFY R T
EHHFHA, TR A T7L— b LERICEATREIOMERE L EERIRT AT 27 b TF, L LERK
IV R FRIEZDITTIEROVDT, AR—ZDHINTHZD £5,

CDEIRATI27MEATTTIL EMENE T, TASEBBEEEEYOZ -7y F e LT, H570T
DEHEBXEZ2DICHELTWE T, for XBZDXIREEYTHZZLIZTTICRTETBY, /175
TNEZ TS BB OFNCE sun() 3H D T3

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

DRI, AT TNEBIRLEDA T I Z5 TR WL OhOBBLHTEE T, T—HIEE T
1Z. 1ist Q) ICOWTEDEELL L £ 7,

4.3. range() B¥ 23
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4.4 break X ¢ continue X ZJL—TD else i

break Xid. Z®D break XEWHEL TWSRDNHNTH 5 for XE/21F while XA SHKIFH T I L TE
S

for X & while X Tk else HixHL Z B TEE T,

for XDHA. else HilZ — FUHOBREDEINFETE N H LITEITSNET,

while XDHZEIF. N—THRUEP B R o7b L IFETEINE T,

B 5DN—TXTH, break IZ& o TL—FUENHKT Lz Fld else B FEITEINFRAYY,

ZFofr LT, BHREPHFERT S for XEMUTIRLET:

>>> 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 fild if X TREAEL | for L—=FIKELTW
ESC)

N—TD else AllE, if XD else &V B try XD else WK TWVWET, try XD else ANIHIABFAEL
B o IRRZETE N, V—TD else fAlid break ENRDP o HEICETENE T, try XL HIHHTON
TOFME AINZNIET S 2SI TLIZE W,

continue X b C SEENHMEBD 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
(RDR=V ki)

24 %45 zotoflEB7O—Y—IL
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(RIDR=I D5 DREE)
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&. LEEL WX LERINTWED, 0 J A HAOEES T 24
BNV b g 3

>>> while True:

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

INERPIDT R EED e ZIZ XL bR BTETT:

>>> class MyEmptyClass:

pass

pass Db 5 1 DOFVIEIE, HFHLWVWa— FEZEVTWVWS L ZOBMPEEXDREBEDOARKL LTTT, &
53522 T. LOMRZLANALTEZIRITIONE T, pass IMHEIEIEHINFT

>>> def initlog(*args):

pass # Remember to timplement this!

4.6 match X

match X 1 DOXEHEEL. ZOMHEERITH L 1 DL LD case 70 v ZITHREI NI RX -V R L %
3. ZOKREE C % Java, JavaScript(RMHDOZHDFEE) O switch X & REINTIEBI TV E T3, Rust %
Haskell D %% —>< v F U7X DBTVE T, RISy FLIEARE -V DANETSH, TV R—F
b (=T Y ROERRLATI 27 POENE) 2 OEEID L TERICRATZ2 b TEET,

D HHLERE, HROEIN LTI O EDY 771 T

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

return "I'm a teapot"

(RDR—VIhE<)

4.5. pass X 25
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(RIDR=I D5 DREE)

case
return "Something's wrong with the internet"

BEDOTB Yy Z7120WT: 2% _ 13 9C0ILERA—F ofzz L., vy FIHNRBLEREA, v FT5
T ADIRWGEIR. 20Ty 7R ETSNERA,

ROV TIv% | (Cor”) ZER L THASGDHODET 1 DOX—-VICTTEET:

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

NRE=VET7 vy FTRADTE, ZRIHUDIT N 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—FREBELTRERTEIV! RIIDARR—VIZIE 220DV T IA8HD, ETRLEY T I8
R—YDYIRE EZ BN TEET, LOLRD 20088 -3V F oL EROMAEDED D, *t
R (point) 2 HEHZHLD L TERUIC BUDITF $5., AFBHD X —VIE 2 0DEZMDIAAE T, AU,
7y ZR (x, y) = point EHERIVICMITVE T,

TR EMENT 2720127 7 Ao TVWEHER. 77 RAHDEAICAVA I 7X—D X5 IT5IHDY
AMEIEETEE T, BUHEOMEIEBICIDIATNE 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 )
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(FiDR— 25 D %)
case _

print("Not a point")

WL ODDHARAARY 7 A TIIMNES I BBFEHATE, BEOIEFLZRBELET Bl: 7—227F7X), TR
@ __match_args__ FiEMHICX > T, & - OHTREEOHMERMNELZ ER TSI TEET, ("x7,
"y MREZI NG A LTOITRTOARK = VIFFEMTT (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)

BITOHDOARE =V DEAHIE. X =rh, RAXOLEDCEHET 2 ORRLERTHL L ARTZ
ETT, LD, COEBICHRIIHRAZINDE 2R £T, BHOART (D var 2 ¥) 725
<y FXTEMPRAINE T, Ny MIEDHRET (foo.bar & Y), BHUS (LD x= y=72¥ ), 772
% (BHTDBRAD () Ik o THEIZN S, LED Point 72Y) IKIHMERRAZI T E A,

RE=NEWLBTHANT (FAPMN) WKTBHZEMNTEET, FlRIE. __match_args__ ZEML 7z Point
Z7ADVAPMIHLTRDLIC Yy FRITH I EHNTEEXT:

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 fiZBINTEE T, 2T " HF—F” 2RERE T, H— F false DIFE. match KD
case 70y 7 DI EIL 3, A — FEFMET 2 NTMENE 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 L D BB A

4.6. match X 27
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LEd, BEZASE LT, A 7L —F—XFITEI Y FLEE A

o V=T VARR=VIIIIRT Vv PP R—b: [x, y, *rest] ¥ (x, y, *rest) X7 Vv
RAELTHRILESICEMELE S, * DH L DERHAIE _ TH XL, 208D (x, y, *_) IHRIKT
b 2D0DT7ATLEROY =T YRy F L, BDDT7 A 7 LEERTHES 5N ER A

o Wy ¥y KX —: {"bandwidth": b, "latency": 1} {IEfFH 25 "bandwidth" & "latency"
DEZMDIABE T, ¥ —F Y AAR—V 3R RD, 2N F -3 ERENE T, 7o v
ZDE 578 kkrest YR — FENTVET (LaL, #+_ 3ARGBEDE LA TVET),

o I NRKX—VTldas F—V—FEMFHLTHEEZEDIAAZT:

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

ZOFITIEIATIPS 2 BHHOERY p2 L LTDIABLET (ASIDB220DRAL Y PO =7 VA TH

558)

e EFXAYDY T IMIR—MEE L I, > F N b 2D True. False. None TIXiliAlfE % Hig

LS,

o NE—VIZRAHTZMNIE-RPHEHTEET, EZIRDADERE LTS 2 2 2li<kd

2. Py MIZOERHITT 208D £,

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 D a7z @A Lo flE PEP 636 1I2F 22— U 7 AR TIALTHD 5,

4.7 B zEET D

7 4 KRF v FEF| (Fibonacci series) Z{EEO FRRMEE THE ST X5 RBEBEERTE£T:

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

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

(RDR—T12HE L)

28

%45 zotoflEB7O—Y—IL



https://peps.python.org/pep-0636/

Python Tutorial, 'JJ—2X 3.13.0a5

(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 ZBIED EHE (definition) B ¥ —7 — FTF, def DRITIE, BIEH ARG B AFEIMTHA LY
A M BT RITIUIRD TR A, BEOFEREZRELT 2 FITUIRDITH LMD, 4 V7 ¥ PEhTwiRiTh
372D FE A

BB OAKDIRT 2 XOBRAIDITIIXTFHN TIMIT 2 dTEET, ZOHE, ZOXTFHNIBED
F¥ 2 XY 7—3a 54 (documentation string). ¥ 7213 docstring £ WHENF F, (docstring 12DV T
F RFaAXAYT—2aVXFF TEHRF-oTVET, ) FFaXrr—va Y XFEHEfo ey —izid,
F VT4 ERHRI EZ BEINCAER LD, 2= — R EEMETE2X512975 3
DHEBHNET, BAPEL A-FREFF a2 X v 7= a Ve AN D LWEETT, EHEOTT
{7ZEW,

BI%Z 1T (execution) 325 & %, BOU —WNVEH DD b 27272 KL T— 7 (symbol
table) SHEINE T, d o LIEfEICWVS &, BN TEBANDRAEZITI &, ZOHEIXTRTIOR—HIL
B VRN T =TGRS NE T, —H. ZROSHRETI . TR —INRY VY RLT — T AHIRRE
. KX SIHMIDBEB DO —hLizsy YRV T =TV ERE L, Z0HBI7A— LR VRLT— TN %
AN, BRBICHAAADHETT — TV ERANE T, (6o T, BEOFTIX (70— LERD global X T
ESINTWD, SMUlDOBIRDZRA nonlocal XTHESINTWRWIRD) 7' — LZEKRHMH 0 B D
ZRCEEBEEEZRATEZEAN, BRITZZEITEET,

B2 MO T ERDERER D58 (325180 13, BB E s & 2 IXBlon —hLizy Y RLvr—7
MIZHLDIAENE T, 25552 T, FEglEUE EEL (call by value) TRIBUCTE I NS Z L IZRD £ 5
(ZZTO fE (value) LIEZHITH TV =27 b AD BR (reference) Z W\, A7V =27 FDEZDHDTIED
DEVA) . HZHEBPFOBBEMOHT L &, BHZHBIVICPEOH T2 212id, Filz oo L
DD =N ¥ RN T =TI E N KT

BHMOERZITO . BBBIEEEA 7Y 2 7 P e 2D RBIED S VR T =T A D AL NE T, 4
YR—=TYRIZDHHPHET AT =7 b2 —FERBE (user-defined function) & U TERL 9
ORISR CBEBA 7S =227 2T N TE, FRZOBBICT 7R T 27DIMEHT2 e TE

£7:

>>> fib

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

>>> £(100)
0112358 13 21 34 55 89

1 EZQr A, ATV CADBRIEL (call by object reference) L WS Fo7IE5 B X DIEMET T, W5 DI, EHEAMGER
AT bPEENDL e, MOHINOBEBDA 7Y 27 M To72ZEE (FIZIEY) X MHASITAER) 3I~T, M
FOPERH LR S KX N 2 90 56T
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OZFEEEG DA SIE, £ib BEZES LWV OTHEETIZR S FHE (procedure) 728 B H 500 % L
NEVFAR, BT 21E, EBRICIE return XEFLROWEE DR OELRWETIMEZRLTVE
Fo ZOfEI None EMHINE T (ZAUIHAAADHARITTT ), None 22 HZHZS e T28 A & TV
KFBEELNEZMHIL E T, ARBCHAL20ORE, LTO XS print() 25 A2 2N TEET:

>>> £ib(0)
>>> print(£ib(0))

None

74 R Fy FRINOBIr S5 V) X M 5R0ODIC, HE2IET &5 %Kz E DIRMHETT:

>>> 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 DA Python O L WHEREEZ R L TWET:

e return XTI, BEH»S—2EZIRL £3, return O5|E L 2 2 X372 W55, None 2R D £3,
BIEOR T L7 Z12% None 2R D F3,

e result.append(a) £\WIH X T, result A 7= FD*X Y v F* BIEFHENET, XV vy FE
W ATV M TET %) BOZL2THD, obj.methodname X RENEFE T, T T, obj (I
S50 TVl b (ROBFEDH D FF) THY., methodname 1FZ DA TP =7 FOBRTERIN
JoXYV oy FHRTT, BARANZAZNHBEDOX Y v FEZERLTVET, B4 28FE UARTD X
YV FRFDOZLBAEETH D, EBEH6DHDHDTHI0E VI BERIIIETNERA, (F7 T R*
o THEDORSPXY v REEHPTERT LD TEET, 2l V7 R) filicdH 5 append() X
Vo Rid, VAMLE TV 27 MIIRHLTERINTVEHDT, VA POREBIHLWERZEML F
T, ZOFITIE result = result + [a] CHMTI . FHEINRD LTERE—-TT,
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4.8 BABERICOVWTHSDL

AZED5ZHSBEREERT S B TEXRT, FIBOERTECE 3 20EXAH D, 2hozillas
bEBZENTEET,

4.8.1 77 #)L bD5|#E

b o HEMLDIE. — O EDFIEITHLTT 7 4V bOMEERIEE ST 2 TT, ZoBEef> . ER
ENTVL 5 E D DI NERR D5 BT 2 B R L £ 9

def ask_ok(prompt, retries=4, reminder='Please try again!'):
while True:
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 OBBUI WL 2D HIETHUHE £ T
o WHDGIBDAE Z %: ask_ok('Do you really want to quit?')
o« —ODF T ariEliE52%: ask_ ok('0K to overwrite the file?', 2)

e RTDO5I¥%52%: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
")

COPITIE in F—7— FHABAZINATVET, ZOF—TV— NI —F Y APREDEEZGATVWEINE D
DR B Db ET,

77 40 MEE, BBOVERINALREAT, BE ERLTWDS o X2 —7 (scope) THidt s DT

i=5

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

i=6
£0

X5 ZHALET,

BERES: 774V MER 1 ERTLIFHESNERA, 77 4L MEDX Y X PRFEFRD X 5 R EHAJRE
A7V =22 b ORICIZZEDFENTE T, BIZIFLLTOREEE, #ITH < BIBEFE O H L CBBucE XA Tw 3
e BEL £ T
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def f(a, L=[]):
L.append(a)
return L

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

Zoa— Rk, UTE2HAOLET

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

BAEOBITFOH L TT 7 40 MEZHEA L2 2R RO DIUTO XS ez ES ZehTExT:

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

return L

4.8.2 ¥—7—F3|¥

Bi%% 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, "!")

. BEBIEL (voltage) &4 72 a VEI¥ (state. action, type) 2RI E T, ZOREEIULTOW
FTHHLOTIETHIER £

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

H R R OB R W

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

23, LUT OFFOH 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
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BBOMUHLIZBWT, F—U— FIEIIMNES IBOBZTRIIIRD FRA. EXNF—v— F5lHuZ
2T, B TZIMNI 25DV TALITHIG L TWaRITFIUIR 53 (Bl 2. actor 12 @ parrot B
BoO5I8e LTHYITIEZD D FRA). JHFEEETED D FH A, ZHUEF TS a Y TROVEIBTHFEEET
3 (BlRIE. parrot(voltage=1000) HHYITT ), W 258D EZERENIZITINERT A, ZOHIR
W2 & D KRBT 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 D TIZIC **name DIERD b DHH 2 . ZHETOREIBUTIEL72b DERL TRXTOF—T—F
SIS A - F2EEE (typesmapping ZSH8) #ZIJHD £3, **name |X *name D% & 5, WEIED VU R
FEBRINBIBDOA T BTV BZIITES 5 (RONHTHRNET) LHAGDESNE T, (*name
¥ **name X DENCRIFIUIRD FHA), HIZIE. HIFEBOERZUTOLISICT 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])

FERH LIZBAT O 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")

BHEALAUTOE I FT:

-- 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 25812, ThohtihEhsEFE. BEFCH LTS 2 o k)EF &
FRCIZZD %9,
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4.8.3 HHBINFA—%

F 7 4L T FIEIMIE £ F — 7 — FIZ X BBH/RT Python BIBUCEXNE T, AlFltEe 7+ —~
VADEDIZ, FORIBMBME, MBEELEF—V—F, F—T7—FOLrNTHEINSLEZHFEEHET 2
DIEBERFE I 2RI I VXS, 5IB0BINA2EHIRT 3 2 2 IC3BERSEH D £5,

BIBUERIIRD X 51272 h %3

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

|
| Positional or keyword |
|

- Keyword only

-- Positional only

T/ e xi3A Ty arTd, fHEIALEE. ThoDilBld, I8 BEEBuciEI NS 5L T77bb,
VESH, MEFZEF—U—F F—U—FHH, tvoksloMEzZRLEd, F—v—F5lEd £
i E518 e I %3,

B=Ns

g

IEFIZF—T7—F5I#

BIBUERIC / b *» BRVEER, FIBIIME £ 23— 7 — FTEBICE I XS,

fUBEER5|#

Inzdb 2P Ll ATA2 e, HEDTFIHE MEER tHIZMIohxd, MBEER O5E. 5I-DIH
FREETHD, F—U—-FTHeHEEIEA, MEBHEAIEZ / (RFvva) ORICKBESNE T, /
W MESEHTEERD O51HD ORI BES 2 DI S E T, BIRUERIC / 270W5E, EE
Hslizdh $€ A,

/ DREDFIRZ. IBEEF—T—F | L& F—7—FER T,

F—TU—FEHSIH

5% ¥ —v— FEIRTHETRENRD 2 L 2Rs F—T—FERA t LT5E~—27F512i1d 5180 X
FDRGID F—T7—FEA FIBDERNC « ZAEEL X7,

sk (gl
/ BEY * Lok - —IlHEEEL - T, ROBBIERDOHZ R TS0

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

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

(RDR=V ki)
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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 ERDERNOABUESR standard_arg &, FOH LHMICHIRZRIITE 53, 514803107
BEELREF -7 - FTEINLET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 HHOBMD pos_only_arg 1. / HEEERICH 20T, FIEIMEEMIC R D £

>>> 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 * B2 DT, 51EEEF—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 D51 0EEEZ — > DBBERDTTHP 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=V ki)
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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'

%12, PIES [ name ¥ name Z ¥ — ¥ L THiD *xkwds OMICIBERNREZE)N D 2B ERELEZTASE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

*—7— RIZ 'name' ZANTD., LHOFIHEFLCICHR>TLES 20, ZOBED True iR T X 5 20
CHLOAERDD A HlIZIEX. RDOXSCHR->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 LIMEHEHZRS / 2 TUIATREICR D £F, name I3AIEFHE LT, ZL T 'name' 3F—7—
FElOF—7—F e LTHMIN2056TT:

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

return 'name' in kwds

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

True

FUOBAS Y, MRYHIMTHIL. ZOLRNIE kuds OFTHAL TS, BHICESRVEWS C L
T

HAGIT, BEBERTE DEEDT B2 S D REPDDLH L EBVET:

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

A Re LT

o B LEIRDAHTZ 21—V —ICHISB 2RBEN BTN, MEFHIBEEHLEL x5, ZHUI5IED
FHIP =P =T o TEKRIZ L, BBDMHIN L 25 BOIEFAMETH D, ki3, (ZE5]
BEEBOXF—U—FEHEHAT 20ENDH 255 1HNTT,

o FIBMOARNCEMRDB DD, ZAUCIVBEBOEEN L DHL»ICR S, 213, 2—F -5 D)EE
WKHEOAZZ e BEITIZIED> DV WS EZ 2D, F—U— FEHAGIKEZEHALEL £ 5,

o API D&, FRSIBOUHIDEE S NGEIC API OEENTERLR 2 e 2 oic, fiE
HHIBZERLEL £ 9,
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4.8.4 EE5I1HI Xk

REBEIC, RBMS 2 0P avEike LT, BEMPMEROEROT I THIHE 2 X 5HEET 2 H5ENDH D
F5, INHDFBEIRTIN (BTN —=T VR 2ZW) KM E T, AIZEO5 DN, L afEd
ZHLLEOFIED D > THRNEEA,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

BH IO XS AIF 5180, BEICEXI N2 ANEIHORD 22 THVES 2012, R51EY X Rz
BINE T, *args 5IHOKRICH ZRGIEE  F—v— FEA 51%C, ME5IETIERLS F—v— 5L
LTOAFZZ e B2EKRLET,

>>> 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 5IIRA DTNV

G T TIZV R MR X TN o TOT, AR AES 12 ZoR 5 2 BB LI T 720ic 7 v Ry &
T BMEND ZLEEE, ORI D 3, HlZIE, HAAHBEE range O 1E515 start & stop %7
WKHZ20ERHD 5, FHNC5IEESZ 2 ZeNTERVWES, BEMPCH LE « HETFEM-> TE X,
VA MRXR IS5 e 7 Vv 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 ARV —X 2o TRHETHF -V — P BEESTIENTETET:

>>> 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 Zff5 &, ARTOBRVNSHEBEARTE T, XL lambda a, b: a+tb &, =D
DO ERTEBTT, 7XARDOBEL. BABA T 27 " RBERINTWREMICELEZTHHS
ZepTEET, 7aXRNE WX EE—oRCHIRI N TOE T, BRI, 74 XERGEICE ST
DEIBTERITHE IR DR E D DI E EFEA, ANFRBEICR - -BEBER L FK. 7208Kb 2
NEWOFHOR =T oEREBRT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

EiEofli, BEEIETE ZATILXREF>TVET, 35 120DFITIE, brok LI-BEESIEE L
THETDIE>TVWET:

>>> 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>7T—2 3> XF5

FFaxXyi—yarXFconTid, ZONBEERICHET2EE 2V 20FITET,

BAIOITIE, WICHNRYOHN 2 HRICE Db D TR TRERD A, BRICEL DT, NRY
DHHIPUEZIRT 2 6HZID D A, HHTPHIMDOTGETHIR/ONLE ST (A7 k7 XHHD
HANEZLAR T 2HFATH 258 ZBINTT ). RADITIIRLFTHED, BV A FTRboTWRITAR
D FEA.

FFaXr7r—a YFHRICE ISR TXRETEDH 256, ATHIRZETICL, 2eDDITLRD DR
A Z BN BEL £5, DD ATIE—DF B ZALL LORE T, NRYOREOH LK REIEH IO
WTRLR L 5

Python O 8—FIXEESTICHT22 Python XFHNV T IA064 VT2 b EHEMSKEVDT, FFaxXy
MRS 5 Y — L TRBBEZSCTA 7Y FE2REWMS 2T UIRD F¥ A ZOMHILIT OFMIC
o TITVWE T, mAIDITO BICHD ZATTROVERHIDITE, FFa Xy b R2EOA4 VTV FORZRD F
T, (BRAOITIZEE. XTI BT 2274 - PCBEDEoTWEDT, 4 Y7 ¥ bXXFHNY 7 7 A1
BN WD TS, ) 2O Ty a7 EliR” 22E0, XFHNDOFTRXTOTEILHFHEWMONET, A
YTV POEPDPBRNMTEHEOTIRLBRVDTTN, LEIWVITHH S L, SLHDZEH TN THH EFH
LNET, A VT Y FMOLEHDOKEZIPELVDOE I DIE, RILFEER (BFIX 8 XFOAR—RL LT) &
L 7zRICEANS N E T,
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MUTEBITO P F a X7 —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 BBODT/T—>3ar

B 7 /77— a2y 32—V ERBERTHEAINZBNIOVWTORRIA TV a v R A X T —2IEHRTT (¥
flix PEP 3107 ¥ PEP 484 2L TLFX W),

7/ T7—>av id, B8O __annotations__ EMICEEH L THEMI N, BROMOFSICITHEL EE
Ao WIRX=RT )T —=Yalid, NIXA=—2HDHrDanyeRXNTERIN. ZORDOFHEFERN 7 /
T—avehDET, ROVET7 /77— avid, NIAXA—-RVYRA b def XO¥KDYERT v DT,
> DBRARCAZEFES I TERSINE T, ROFITIE, HHSIBEEETIE. EVEIT /) 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 fEph: -T2 I XE21I)

Ihds & hEL XDEML Python Da— F2EVWTW DT, £25%2% A=F 4 YT ZXZA)L 12O\ T
o THRWVHETT, IFLAYDOSHBIEIEARAZANLTET (o bBBICSAE 74—I Y FTE), 2
RANZ Ko THADGEDPRBEDET, MARRE > THABVI—FIILELI LT IDEEARLEZTHRL
BEZTHH, BRoa—7 4 Y7 AXANVERAT 2 Z e IEFITHALRYNIITRD £5,

Python 1213, L AYDTOY 27 Mo TWERAXANLHTA R LT PEP 8 3% b %3, ZHIIIEH
WKHABGBIBLVLWI—T 4 Y ITRAXANEHREL TVWET, 2T Python BIRFIEXH 2R TZENEH
PRETT, ZIWRRDEERAZKEH L TEEET:

o /YT Y MTREA 4 OEMV, XTEHELRVI L,
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2BH 4 DX (B ARITED) NIWA YT U hE (FABHV) KEWA VY FY OB &5 CHEIIC
b Fd, RTFREIZEZDT, FHLTIKBLOBRRVWTT,

Y —2a— NOWEN 79 XFEBZIZNE S5 IT2MDET I L,

IO9FBZ e TNEVT 4 AT LA ZFoTVWBLI—FHHAZGL R, RERTFT 4 A LATIEY —
22— RI7 7 A NBHRBZILDHBTEBZ LR ET,

BB 7 7 APHBNOREDDa— K T7ry ZORXYIDICZHTE2ES Z &,
AMREZR &, a X ¥ M3 T TEL 2 &,
docstring #ffi5 Z &,

HAET ORI 2y ~0RIIFZEAZ AN, FHIEHO T CHNCIEZEAIZ ARV a = £(1, 2)
+ g3, 4).

7 ARHEBIC—EBREDOD B4 TS Z 2, BE TIX UpperCamelCase % 7 7 AT,
lowercase_with_underscores ZBIEHA YV v FHIMHVWE T, HIZ self XYV v FDHE 1 5]
BOBRT (79292 v FIeonwTid 25248 #RE) L LTS 2 b,

HRIzDA—FEMFFTHE-THH520 D40, BEDV BRIy a—T 4 Y TR EDRNI L, YA
BHETH, Python D7 7 44+ UTF-8 %7213 7L — > ASCII Aid EFLWEE T,

RIS, IZADD L THMDEREZFEIT AP I - FEHRALD X T AT 2[R0 H D THN
. IE ASCII XF DI FIHOIRETIED D $H A,

40
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]
FIVE
5 — S

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

5.1

JZXREIZOVWTHSDL

VR F—=RENE, 2DV OPAV Yy RRBEDET, VAIA TP bPDFTRTDOXY v FEDMTIZ
~LET:

list.

list.

list.

list

list

list.

list.

append ()
VR NDORBICERZL—2OBMLET, allen(a):] = [x] 2¥FfT,

extend (iterable)

ATITNDTRTOEREZNREDOY X MBML, VX MEHGRLE T, allen(a):] = iterable
L EfiT3,

insert (i, x)

PRELIMBERERZMALE T, 8 15183 VALDA Y FI AT, 2DA VT2 A%2HOH
KOBERNICTHADTONE T, > T, a.insert(0, x) FV A MOEBECHAEZITVWE T, i
a.insert(len(a), x) % a.append(x) ¥ T3,

.remove ()

VAMRT 2 bELWVEEZEORVIOBREZHIRL 3, %4 T 2EBRPRIFIUL ValueError 735%
HahZd,

.pop([i])

BEINLMNMEBEOELZLZ VA MNP OMDRE, ZNERLET, A VT v ZAPEEINTVRVWE
A, a.popO) VR MREOBEZEEZWMORVTRELET, VAMIETH I, A VT v 7 ANBY A b
DOHIFAMN DAL, IndexError EH L 3,

clear()

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

index(m[,sturtL end]])

VAMPT 2 EFELWVEERFFORVOBEZDOMNEZ YR OMRFERRTTRLE T, U THEENR
J4UX ValueError DEH ENE 3,

41



Python Tutorial, 'J1)—2X 3.13.0a5

FEDSITH S start £ end 3R T A AGLEL LTHREN., VA MNOBEREHEZIEETEE T, &R
ENBIHFE. start 518D S DHEMMETIER L, VA MEEKRDOLEISDAEICKRD 3,

list.count (x)

YA MTO ¢ OHBREEERL F 5,

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

VA FDIHBZ, 4 > 7L —R#HA (in place, 7LD T — X ZHEMRTESIRZ 52D ) TY—F
LEd, 51Y — M TEDARZ< A4 ZIfEZ £ T, sorted() DFHIZZRL T ZE W,

list.reverse()

VA MNOERE, 4L —REETHIEICL ET,

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

MTIRVAIDORXY 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 VXA M EETE XY v ROEDEIRREINTVRNZ 2 IZKB Wb b
L ERA, TNEDRXY v Kid None #IRLTWVWET, ' 24X Python OZHERIRER 7 — X G2 TIC
DWTORGHEDFAIE Lo TWE T,

LD B LIARVD I —2DZ iE, TARTOT—X%Y — MERIFHKRTE 2D TIERVEWVS Z L
TY, Bl BEESCTFH L T E 3. None 3R & T E 72072, [None, 'hello', 10] i
V—brEINhFRA, T, ERSINLIEFERZRRNEAL THDHD FT, L AR 3+4) < 5+7j 13F
Mt TIEd D 8 A,

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

42 B5E F—2EE




Python Tutorial, 'JJ—2X 3.13.0a5

511 VR bZ2RXRZYy I LTES

VDARMEDRXY y ROBPIFT, BRIV AMeRXy 27 LTHEZE T, A& v 7 TiE, ®RRICEME
BEPRANCED H XN F T (last-in, first-out”)s 2K v 7 O—FK _LICEREZBMT %121% append () % {#
WEFT, Ay Z70—F L2 OEREZID HTI2E pop) A VT v 7 RAEEERT IV E T, HlZIXLL
Toks512L %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 +ZFa—LTES

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

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

>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival

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

VR PAERGZEY R P 2AERT 2R FR2REEL TS, TRMAGHE, » 5> —7 2% iterable
(AT7V—LbAEEA 7Y 27 b) DERZNDERICN L TH 2 BMERITo AR EERICLEY X M 21FEo
72D, BERMNZITERILE TN OR 0 — 7 Y AT 58T,

BIZE RDES L FHDYV AP ED e LET:

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

squares . append (x**2)

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

THUEA— T BRT LIS HET 5 x LWL S BAIOZERES ($7-3 EBET3) L IcEEL TR
X0, LFOESICLTEHDOY R R ROk 3EIEH S 4 3T 2 2 L S TEE T

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

L UTPTHRELTY:

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

TR I D BRTHARTWTT,

VR FAEREEZ FERoFD K| for A, ZLTOMEULED for » if AITHKREINE T, VR FAEK
FLOEITHERIZ, for & if MDD a7 F X MFTHZRHEI L FR2SZ2H LY X M T, HIZIEX X
DY RATMANEERLIE 20DV X FOEE,S, ESBDFALEZRTIILET,

>>> [(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— FTHUIEFICHR > TWa Z EITEH LT ZE W,

KX T NDgGE (Bl: Lot (x, y) OBFE) & X I MICFHEIISBETT,

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the wvalues doubled
(RDR=V ki)
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(RIDR=I D5 DREE)
>>> [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]

V2 MAERE ORI, BRSBTS 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 FORAEKRE

VA PRNERELEF ORI DONIEEDORLDT, 2 MOV A PREKELZHE L TEXT,

KD, EX4DYVRL 300545, 3x4 @ matrix KOWTEZXLET:

>>> matrix = [

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

KDY A +FNEKE, matrix DITEHE2ANEZFT:

>>> [[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, B0V X FRNERTIE, Hi for DAy FTFAMOPTIMEEINE T, 20D, 2
DHNFZRD a2 — F & EHTT:

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

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

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

Ihzedd>—BEMRTZ e, ROa— FeHEMIcLD £

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

transposed.append (transposed_row)

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

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

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

DB BT AR A7 DFEMMIOVWTIX FIBIVARDT VNV D ZSHRLTLEZE N,

5.2 del X

VR MO EEPHIRT A, HE2EETARDLVICA Ty Z7ARIEETAHELDD T, 20D del
XTF, ZAUL pop) XYV v FEEWV, HZRLFHA, del KIFVR M PBRTA4 RERELEZD, VX
FeEEHIRTA 2 TEET (MAENER T4 RICED VR FERAL T ToTOVE L), FIZIEDITO &
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 IZZEBEEDHIFRICHHEZ £ T

[>>> del a

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

53 27N> —T R

VR MR FINZ, A VT IARRAIA R oADK 512, BELoH@EONELEH L 2 RTE
FL7, 0B =T 2R (sequence) 7— X H (typesseq ZZR) D _DOHITT, Python 13 F /S
DWRRICH 2 FFHERDT, MO —r Y AF—-XBpBMEN2Hb LhERA, FEDY—F > 28I S 5
—DOHHET: FFIL (tuple) BITT,

RIWFary< TRYIGNTNL ODEP XD 3, IR TOLSICEEET:

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

12345

>>> ¢

(12345, 54321, 'hello!')

>>> # Tuples may be nested:

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

. t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:

. v=([1, 2, 3], [3, 2, 1)
>>> v
(1, 2, 31, [3, 2, 1)

TEOLBH., ZINVOERIIZEICATEMAEOVTNT, ZFILDFRAIHBELLBRENS X512k ->T
VWET, XN EEL L Z@3MNTUHMFEMTHERS THVWTI D, (X TADBKERAD—HZ 5725
BX) AFEMDBRERIGED DD ET, XTVOERERAT LI LI TEERA, LAL, XY X b
DEIBREFEAGEMZEDZ ZLIXTEET,

ZTNVFZV AP EPTVETE, LW TWRZGHE B2 HWTHHEIh S, 2703 F& T, B
OHROBERENPLRDZZbHD, BRET7 Vv 7 (ZOFHOBRPICHTEEZT) BERPA VT Yy 7R (HD W
|3 namedtuples DHEWFEN) T7 7R T2 epZWVWTT, —77, VA ME AZE T, HREIWTWHE
CEIOA T 27 b THD, 20 TOATL =P Lo TT77EALET,

RIREX O X713 1 HOIEE» 523 X FILOMETT, o DEERITS 20, B3R T H
ENTVET, ZOXINVIFZEOAFEMR 7 THETEE T, —DOEREFFOX LI, ok icar~
i3 (B—oE2 BN CTHOZITEATATT) 2 THETEET, XLAFRVWIThEs, 2R
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Ty, FIZIEUTDOESIILET:

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

>>> len(singleton)
1

>>> singleton
('hello',)

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

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

ZOEEE, =T ADTVINY Y (sequence unpacking) ¥ THIERNZ S DT, GHIELETOY -7
VABBRMES I TEET, =T YROT Ry I TR, FEOEDTHNEI N TV SERD,. HLD
V=TV RADREILE LB TH B I e NEREINE T, EHARORADEIX I LDy 72— v R
D7y 7 EHAEDEDDITGRER N LIFERL T ZE W,

54 &8

Python 11%, 8 (set) B> 7DOF—ZMWb b0 T, HALE, BETHELE bRV, BFST
LBNTVWRWERDEED TT, Set A7 =2 MA. Al (union). # (intersection). 7 (difference). XfFp
72 (symmetric difference) ¥\ o Z2HEERREE S I R— F LTV E T,

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

L FEA ML —aryZRLUET:

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

>>> print(basket) # show that duplicates have been 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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(FiDR— 25 D %)
{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 LRI, set NEDHAR— SR TWET:

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

5.5 #ZEE (dictionary)

b5 —D, AHZED Python IZHAAENTWE T, ZHUd BE (dictionary) (typesmapping ZZ ) T
T, B FIEICS 7 HAERE (associated memory)” % 7 #ARALY (associative array)” &5 AHIT
FETLHIeMRHDET, HIHAOKTA 7Ty 7 2MEENTWE S —Fr YRR §FEEE £— (key)
TAY Ty 7 2{LENTVET, ZOF - forOLEARELRIZD 5, XFH BIAIZHEICF—I1TF
5ZeDTEET, XIUE, XFH., B, ZOMMDRX I NVDAZELHEREF—ICTE2IeRTEET, B
B, HA5VIEHEEMNCEERRRA 7V 27 PR30 X T NEF—ICTEERA, VAMEXF— LTS Z
CRTEERA, ZHE VAMIRTARARA VT v 7 AHEEDOKA%ZITo72 D, append() % extend()
DEIBRAYy FEMS 2, A VT V—RATEEFTLZIEHNTELLDTT,

FEEE F— (key): 8 (value) DRTOEATHD., =0 (FHFOHT) —ETRIFUIRLR WV, £EZRD
EXWVWTL & S5, BAEIN (brace) DR7: {} BEOFFHRZERL T, H ¥ TRYISNT: key: value DR
7 R BEAEIMAR 7 O AN S &, FEEOFIIMEL 725 key: value 2NBMENET; 2 ORIFEIXHIRHCEE
FEPFEHINZDLFAILHIETT,

HETOERBEL. H2E2ML2OF -2 CRHETZ e, F—2HELTHEEZWMDIET T
3, del T key: value DR7ZHIBRT 2 2 dTEET, I TRMEONATVEF—2ioTHZEET 2 L.
DHETZ D F —ICBEDS T 5N TOEIEENESNTLEVET, FELRZVWF—%2F-> TEHEIRDEZS &
FTHELT-IIRDET,

HEF T 27 ML 1list(d) 2EfT 32, HBETHEDLNLTVRETOF—2oRZ YR N eXF—0F
AZNZIEFTRLET (Y — b IV X PP LWIESEIE, RO DIC sorted(d) 2T EEW),
LZHE—DX —PHBCDH 0 I DFARBIIE, in F—V—F2FWET,

UM, BEEZE - MR 2R L 7

>>> tel = {'jack': 4098, 'sape': 4139}
>>> tel['guido']l = 4127
>>> tel
{'jack': 4098, 'sape': 4139, 'guido': 4127}
>>> tell['jack']
(RDR=V ki)
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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 DREE)

dict() AYAFI7RE, F—LEDORTDORXRINZELV R M oREEZERL £7:

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

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

X BT, HENEERBZM-> T, EEOF - HORT P OHERZENET

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

¥ —PELSCTINDG G, -7 — Voo TERT MM EDH D £

>>> 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 ZRUIHIET 2 EZ RIRHTHD K %9,

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

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

print(k, v)

gallahad the pure

robin the brave

=T Y RITHT BN —TEITIBE, enumerate() B RS . BEDAL VT v 7 A HERFRICED

HyZenTEEXT,

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

print(i, v)

0 tic
(KDR=D 1K)
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(RIDR=I D5 DREE)
1 tac
2 toe

ZoFEREENALUED Y — 7V AR EFRRHIL— 7T 37212, B zip() 2o TEERE O LHARLT
BLENTEET,

>>> 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.

=T U RAEMAMIZE-TA =TT B FI - U ROHEHEENEFMICHEE L. KW T
reversed() ZMUHL 3,

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

print(i)

= W o N © -

= VR %Y — FENLERTAL— T 31203, sorted() B EHENE T, ZOBEEIITTOENEEEH L
T, V=V BAOH I REYEIRL T,

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

orange

pear

= YR set() BFS v, BEEEREIREZINET, ¥—F Y RITset() BHio7z LT, sorted() %
F5 VWS HAEDLETIE. JHEIEI XN TWEY—r Y AT, A—ERIZ1EDAL—TSTT7I7ELRAT3
ERMNRAIETT,

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

(RDR=V ki)
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(FiDR— 25 D %)
apple
banana
orange

pear

LELENL—TNTYRMZEBELZWHERIEHEONEZTL x50, ADDITHLWVWY R P 2EoTLES1E
IVEDHHETHRIRI L, 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 ZEHIcOWTHSHL

while %° if LT 5 7255 (condition) IZi%, HOLELIZ TR, MOBEEFLHES e TEE T,

HEBHEAE T in BEL O not in 1. HAHED D2 3> T F —DOHICHEET 20 (FLEFELRVD) €50
PHRTEIRA N9 T TAMTT, HET is BXUY is not &, Z20oDA TP =7 bPEBICE LA T
Pz bTHIDEIPEANRET, ETOHBEE IR CELIECEZR>TED, L HIBEHEFLD
HIRNERIEN & 72 D £ 3,

PRIGERE X2 28 TEET, flZE a <b==cld a?2’b EH/PhEL Db ¥ c BFELVHY
SHh%ETAMLET,

T—NVEETF and X or THKEHEZMHAGHLEL N TEET, 2L T, HBEE (H20VEM500D
7 =) OFRDOEBEEE not TENFT, INLHDEHETIIR T, HKHEET X D HRWERIAGICZ 5 T
WZEF, A and not B or C ¥ (A and (not B)) or C MM/ s LSz, 77— LHETODHT, not D
BERIEMPREDE . or PERDBES B> TVET, bbAA. AFEMEHRIXEADHAGOELRITE
9,

7 —VHET and ¥ or &, WhW 3 & (short-circuit) HETTT., ZhoDHEETO5IEILL AN
CIMECFHE X 4, FERPTEE LR CMiliz b 3, HIRIX. A 2 CIZETB 2D L %, A and B and
CidX ¢ ZFHliL ¥ A, — ki, FISEHETORDEE 7 — M ETIE R TR EE LTHVWS &, fE
BERERICFHi S Wz g Buc kb 3,

ety 7 — N K OFERZZBITRAT 22 dTE LT, HIRIE

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

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

58 =T AL EDMDEDLEE

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

(1, 2, 3) <, 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

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

i:1pz3
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%
SIX
T a—-I

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

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

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

# Fibonacci numbers module

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

print ()

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

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

return result

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

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

>>> fibo.fib(1000)

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 Do, n—ANVBAENICRATE LT

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

6.1 E2a—JLICOVWTHSICL

Y 2 —UZiE. BEERICMATETXZANLZ I ENTEE T, TNOHDETXIEY 2 — L2
270D DTT, TNHDETIE. £ VR—EXOHFT BRYIC TV 2 —LEZBRON o728 BITFITE
TERET, L (F7AABRZ ) TP LTHTINBHEDETINET, )

BRDEY 2—=VIF, BRDT 74 R=FRA4HIZEBEZF > TVWT, Y2 — L TERIN TV ST
DT =T V%A= IVRAHZERE LTEWE T, Lo T, BV 2L DI 2—FDrm—
PNOVZER e BRI e R Z 2D E B TS, R —ANAREHEES 2 — LTS e ATEET,
—F. HAPToT02EEZEE A LEBL TR, Y 2 - LVNOBEKESIRT 20 L [FH U RiLE
modname . itemname T, EX 2 —1DZ70— LB EEPVWLELAILHTEET,

bl

ED 2= NMIIDEY 2 =% A4 VKR—FTEFE T, import XFEI 2—L (XHWKXFAEAZ VT MTYH)
DEHICEZFETH, ZHIBEETHo TRATIED D FHA, 1 Y KR—PEINZET 2 —NLHIE, TV 2—
LD by TLL (B 7 208 ZENTHIE, TY 2— 1D v — L RGHTZEEICELPNE T,

import X2, HBEY 2 — LV ADHAHT%Z. import ZEITLTWBEY 2 —I)LOAFIZEMPNCESEE D A
LEWVWHIERRH D FF, HlZIR:

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

ZOEEE. import DR LB EY 2 — L HE B —HLRARTERANCED AN Ziddh 28A (E-o
T EDORITIE, fibo IFERINFEHEA),

1 ogepay BEGERD O ETP ¥NDE S0 TF, BV a2 AL NVOBMERLETTI L. BRBEEY 2— 10 v -1
_ eAETZERICENX N E T
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EY 2= L TERINTWVWAHAHETZET import $22WSEMEH D £

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

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

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

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

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

TAUFFEEMICIE import fibo XRIUAETEY 2 — %A Y R—FLTWT, HE—DEWNZA KR—FL
72T 2—H £ib EWSHHTTID KA S X518k >TWVWB I LT,

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

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

AR FETHELOMET, FEY2 - NEA Y EZ—=TVED 1 Ly a>yZ iz 1 [ import X
NEF, WoT. EYV2—AZBIELLBERIE. A Y2 —7VX2HEHIERINILRDFEA - B
L, 2O TFELLTTRANLIEVEY 2 =AW 1 DF > 8512, #H21E import importlib;
importlib.reload(modulename) @ X 51T importlib.reload() Z{Ho T 72X\,

6.1.1 E2a2—I%ZXRIVTFELTEITITS

Python € 2 —n1%

[python fibo.py <arguments>

YFEITIBY. __name__ IZ __main__ PREZINTVZEZFRWT import L7z ZREICESICEY 2 —
ANDI— IPETENET, DEDET 2 - LDRREI:

6.1. EZa—J)LICOVWTHSFCL 57
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if __name__ == "__main__":
import sys

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

ZDaA—FEBIMTAIET, ZD7 744D import TEBZEI 22—V ThHBEHERHIZRAZVTRELTDH
HZ2E5CHDET, BERLEY 2 —h "main” 7 7 ALk LTREI SN EET, avr Fo4 >
RS 23— RRETINE0HTT:

$ python fibo.py 50
01123581321 34

EY 2=/ import SNFHEF. TDa— FIFETINFRA:

>>> import fibo
>>>

COHFERZEY 2a—VICHARLI—F A VR -T2 —2FRHLED, TRAIDEDIC (R2ZV T 2E
Pa— L LTEHILTA MRS = ME2FETLT) b ET,

6.1.2 EZa—ILRER/NR

spam L WO HFDEY 2= %A VKR=—bFTHLE A VX =TV RIETZOHADMEAAAEY 22—
NERLET, TV 2—N1ED—EIX sys.builtin_module_names IZH D FF, Ao oKd -G53,
spam.py E WO HHIDT7 7 4 V% sys.path IZHZT 4L 27 PVDY R PHHELF T, sys.path LA
DL LS E 7

e ANMENTAZ VT DBHET4LIZ MY (HEZWVIET 7 AADBEEEINRP T2 ZEHIL Y M T4
L7 V)

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

o AVAT—NHEMIFELIT 740 (1BHIE LT site-packages 74 L2 MU —HEEN, site
EY 2 Mk o TEENS),

ML sys-path-init ZZH L TLZ&E W,

FHR: SRV VY IRV ER—IN TR T AN AT ALALETIE. AMNSKERZ )V OHET 4 L2
PV YRYVw 7Y IS RRICGHEINE ST, SWZ 2 VR Y w7V V2 %2E8LT 4127 b
VIZEY 2 —ARBARITEN ShEtA,

It 2 /=%, Python 7’027 J Al sys.path ZBIET 2B TEET, A7V SV 7740 EED
T4 L7 MUDRBEASRRADOKEH, BEHET A TF7 )RR XD SENGEMEINE T, RDT, 94 77VDT 1L
JMVZHBEZT7A4NVEDD, ZDOT 4L MIRXHAFELCLHIDORZ ) T EPEELEL TS VR—-PEINE
T, ZHUE, EHES A TSV EBRKLTEEMI TVEOTRWVED ZMENDD 2 TF, X DFELWERIE
BEEDa—IL 2L TIEE N,
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6.1.3 ” a2 /XTIJL” iz Python 771

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

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

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

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

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

I 28— MENTF D Tips:

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

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

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

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

6.2 FEEI 2L

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

6.2. FEEZ2-I 59
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VT MIRRTAXFHNEER L TVET:

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

>>> sys.ps2

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

c>

INEDZODERIZ. A VX TY EPMFEE—NICH DL ERTERSNTVET,

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

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

6.3 dir() FBA#

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

>>> import fibo, sys

>>> dir(fibo)

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

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

' __interactivehook__', '__loader__', '__name__', '__package__', '__spec__"',
' _stderr__', '__stdin__', '__stdout__', '__unraisablehook__',

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

'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',

'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',

'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount',6 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing',6 'last_traceback',6 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine_origin_tracking depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',

(RDR=V1ZHiL)
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(RIDR=I D5 DREE)
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',

'warnoptions']

SRR, dir(Q BBIEERL TV ARTESIEL 7

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

>>> fib = fibo.fib

>>> dir()

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

ZH, BV a—, B ZoMo, TXRTOFBEOLFIZ VA MNTEZEIERLTLEX WY,

dir () . HAADOBEBSLEBOHEFITIV AN LEY A, TNOHDOHAHTDHRDZ VR NN ER S, fEiEE
Y a2 —)l builtins TEERINTVET:

>>> import builtins

>>> dir(builtins)

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

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

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

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

BE 77 ANRHEET =R 2RI 2DDET 2 —1DaLrsay (" Ry r—o7") 2R LEVER
ELEL XD, BEZ7ANMIIZ L DR RS BRI DH 2 (BEIFIET. Hl2IE .wav, .aiff, .au QY
SRS LET) DT, WA AR T 7 AVEREHAEER T 2EY a— %, (FRLED AV TF >
ALY TR2RERDZ0S LNEREA. T BFE T —XIIN UL TEITLEVKA BB ORE (I X2
7, Ta—0BEM. 4274 FEROEH. ATIRZATLAMBOERRZY) B0 LhEEA, 25
BBE. TOLRBMERFITTLEY a— A ERTLERSECILIRSETL &5, UTIC (BENZY 7> 4
NS ATLATRBL) Sy r—YOERERLET:

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

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

auwrite.py

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

reverse.py

filters/ Subpackage for filters
__init__.py

equalizer.py

vocoder.py

karaoke.py

Ny —I% import 35, Python I¥ sys.path LOT7 4L 27 PUEBRRKRLT, by LDy F—
ORI T4 LI PV ERELET,

T7ANEELT 4 L7 MY BNy —Y 2 LT Python Zfb®212iE, 77 A4/L __init__.py BRET
T (& D EERIERE namespace package ZHESHFEZIRL ), TAUTE D, string DL IR &< HBHHTD
TAVLZ VKD, BV 2 ERARRADBRD T TRODPBIELVEY 2 — AP ENE SRS TLES
DESTDTT, RDEHEL I — AT __init__.py DT » A L THOWERAD, __init__.py
TRy =Y 0D — F2ETLED, BRAD __all _ ZRBERELTHILIVEEA,
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[import sound.effects.echo

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

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

P7EI 2 =A% import T2 —DDHEERLET:

[from sound.effects import echo

INBYTEYa—becho BE—FL, N Fr—SELRLUTHHTEEICLES, ROTIH5HZ £

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

EHRBI—DDNY T -2 arr LT, DEREHRPERZER import T2 HEXHD 9

[from sound.effects.echo import echofilter

Fh, INDBYTEI 2 —JL echo R — FLETH, echofilter() BHEE EHEFHREEICL 3

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

from package import item Z{# 535G, item X8y I — package DY TEY 2 —)b (F7FH Ty
=) THDPEVERAL., BT IR, BHD X 57, package TEBREIN TV EHIOHARIT T ED
BN EIWIHERBLTLZE W, import SUTE T, dtem 2%y F—INTERINTVE0E S P#FNET,
ERINTVRITIUR, item FZES 2 -V HTHLEREL T, EVa—LZua—FLEStHAAET, b
LEY 2 —AH RO 521U, ImportError 2SR ENE T,

KT, import item.subitem.subsubitem @ & 5 B 2o 723586, B D subsubitem ZFR { A EH
RNy r—ITRINERD TR A, BREOBERIET 2 — ARy F—IJWIKTEETN, —DOHIOEHET
ERINTVWE 7 7 ZAPEBPERTIITE XL A

6.4.1 Ny T7—H5 * Z import %

ZH T, 22— from sound.effects import * X EFE WS, ¥HREZDTL & 5207 HEAIZIE, ]
LEPDOHETT 7 AN AT LADBFARNLN, ZDORy T —J ARV TED 2 =B DH 50T, &
T% import 35, CWHIMEEEL I TL k5, ZHARKEBEVRHEE»P-oTLES ZdHDET L.
BBV TEY 2 —% import T35 LT, FDOEY 2 —LHBRIIZ import SNz EDAFEAELTHRL
VWEHWEADPEEZTLESI 2D LNER A

ME—DERIRIZ, Ry 7 — I DIFEIT Y =V ORG|I 2RI E 2 L WS HDTT, import XD
S HRNE. Sy =D __init__.py I—FIZ __all__ EWHHZHEIDY XA M EZR XN TWIUL, from
package import * 2SHN/z¥ FIZ import TNREEI 2 —LHDV AP LTS, 2WS3HDTT, <y
TF=YDFN=Ta PV —REZNDZE XV RNEERFORBICENT 2DI1F Xy 7r—IDIEEDEME
YRDET, BODNRy =I5 ¥ & import T3 EWHHWITBEZ SRR WRSIE, v r—YDEE
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FZDFENHFEZFR-P LBV ZIZLTHIDNTEVERA, HlZIX, 7 7 4L sound/effects/__init__

Wk, RO E 57 a—F2ART  Xuhd LOLEEA:

-Py

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

INDEKRT 5 Did. from sound.effects import * &35 &, HARIDEN /2 3 DDF TEY 2 — L

sound.effects Xy 7 —I 25 import N5, EWVWH LTI,

FEERELT, ¥ 72— u— 2V RARTREINZ Ze28HD 3, il LT, reverse B %
sound/effects/__init__.py W5 &. from sound.effects import * TI!d echo ¥ surround @ 2
B 7EY 2=V import ENFE T, reverse ¥ 7 EY 2 —UiX import TNEHA . FhIe—BLiC

EFEINT= reverse A TR EN=DT:

all__ = [

"echo", # refers to the 'echo.py' file

"surround",

"reverse",

def reverse(msg:

return msgl[::-1] #

# refers to the 'surround.py' file

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

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

in the case of a 'from sound.effects import *'

H LD __all__ PEFRINTOVARIFIUL, FEITX from sound.effects import * i&., v & —3 sound.
effects DETOY 7TEY 2 — AN ZHIEDLATZEB OHAN import LEEA . ZOIHIZ (HEICE - TR
Wt 2 —F __init__.py #5ITLT) v 7 —2 sound.effects ¥ import TNz \WVWH 2 ZHEE L.

FORy =Y TERBINTWVWELHTEET import 32713 T3, import X2 HR1ICIZ.

_init__

-Py

TEHRINAH (2. RN — REhEY TEY 2 —L) BEETFNET, XvF—YDFTEYa—L

T, DD import X THHRNIZE - FENb DI EFAET, UTOI—FE2EZ T W

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

from sound.effects import *

Lo# T, echo ¥ surround E 2 — LHAIEDHZFIZEMIC import ENET, TALDEY 2 — LT
from. . .import X2VEITEN/FRIC sound.effects NTERINTWVENH T, (ZOHEMIE __all__

HERSINTVWDIEZIIHBEET, )

FEDEY 2 —)LTIiE import * Zfio7z FiT, KED KX — VI o AR DA% N (export) 2 K

SWCRFIENTIEVWE T, ZATHIREIVEFDa— FTREWI 2 TERVWEEZ ET,

from package import specific_submodule % {fio CHA[HHFIILR NI LICHEL T ZE W ! EE
ZDFEFEEX, import BT BT 2 —ADBMD Ry =P LR UEHTIZROY TEY 2 — A2 HbRITT

BoIRWGE RN THERE SN 2 7 TT,
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6.4.2 Ny T—SRER

Xy =P (ARDOHID sound Sy =T D X SIZ) 78y F—YDEF D ITHELIh TV A HE,
Xt import 2o THAEBERICH 28y 7=V Z B TEE T, HlZIX £ 2—)b sound. filters.vocoder
T sound.effects »Sv 7 —I D echo EY 2 — N EREA, from sound.effects import echo 73
iz Ed,

F 72, BHRIYZHS import % from module import name DR D import XTHHATE 3, Z DR
B2 A8%) import Tlid, SEBHD Ky P THES L OBy 7 —I 2 EE L £3, surround £ 2 — L DOfIT
., UTFo ks icsddtcegs:

from . import echo
from .. import formats

from ..filters import equalizer

R import IZIREDEY 2 —AABR—AZT B3I EIWHERBR LT EE WV, AL VED 12— LOLANTHEIC
" _main__" 72DT, Python 77V 5 —2a DRA VEI2a— L LTHHINZ Z L E2ERILTWSE
Y2 — )L TS import ZFIHT 2NETT,

6.43 BRT LI MIRONYT—2

Ry r=JFd5—oOKilkEHEL LT _path__ ZHHRK—-—PLTWVET, ZOEEIE. v r—ID
__init__.py HFO I — FREFTEIND LD BN, __init__.py DPNDSENTVWET 4 L7 FYVHDA -7
VA MZHRZE5UbENE T, COFRIEET LN TEET, EHEEMA S, UBZD Sy r—
PWASTVEIEY 2 —RH TNy F —JORRITHEL 7,

CDREIZIZ L AL RBENTIZR BIRVDTIN, RNy Fr—INFET 2 EY 2 —AHEHERT 2 72D12f5 &
EDBTEEXT,

fix
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SEVEN

ABeA

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

7.1 BHZERPIKT+A—Iv T3

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

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

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

>>> year = 2016

>>> event = 'Referendum'

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

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

>>> yes_votes = 42_572_654

>>> no_votes = 43_132_495

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

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

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

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

WL O2DfITT:

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

'0.14285714285714285"

>>> x = 10 * 3.25

200 * 200

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

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

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

>>> hellos = repr(hello)

>>> print (hellos)

'hello, world\n'

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

>>> y

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

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

711 74—y FEHXFIIVTIII

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

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

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

i DRARZEREOTRE, FDT7 4 — LV FORNONFIBEIBETEE T, ZOMEEIIMERIZ 2 DI

68 BT1TE AhHR




Python Tutorial, 'JJ—2X 3.13.0a5

T3,

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items():
print(f'{name:10} ==> {phone:10d}')

Sjoerd ==> 4127

Jack ==> 4098
Dcab ==> 7678

HDBHiTFIZ. 74—~y PTARNMEZEIRT 202 F T, "1a' X ascii() &, "Is' X str() %,
"I 1 repr() WAL XS

>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.

=fHEFeMMT s e X2EHAL T, K. 4 a—nid, XeaHliL 2XFHIRE, O TEREINTT,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

>>> print (f 'Debugging {bugs=} {count=} {area=}')
Debugging bugs='roaches' count=13 area='living room'

= 5T DOV TIE self-documenting expressions 2L TL &V, 7 —< v MIOWTDOLEE
% formatspec DV 7 7 LY AL A REZRLTL X0,

7.1.2 XFFD format() XV v K

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

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

FME Z2OHOXF (ZhE T+ —~<y 74—V FEMUET) Id str.format() XY v FIZEIhiA
TV MCEBINE T, EMOFOBTIE str.format() XV vy FIZEXNLA TV 27 FOMEE R
FTORMRET,

>>> print('{0} and {1}'.format('spam', 'eggs'))
spam and eggs
>>> print('{7} and {0}'.format('spam', 'eggs'))

eggs and spam

str.format() XYV v FIZF—7 — R5IEBDBEINLIGE. ZOMHEIEEF— 7 — F5IBOELFNIC L > TSI N
£7,

71. HPOZRPI<T+—Iv T3 69
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>>> print('This {food} is {adjective}.'.format(
food='spam', adjective='absolutely horrible'))

This spam is absolutely horrible.

IEF5 18 e ¥ — v — RE[EEHASDODETHES 2 dTEF I

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

B LOARVWERCFHNNDH D, ZhenEl Lz K RWGEE IR, Z-E5FIROME TR S E-OAET TSR
TEHLEVTL XD, ZHE HEZFIRICEL T, AN [0 2> THEOF 2B 5 Z & TH
RETT,

>>> 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

GEE table & #* fLIEZlio THF—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

ETOA—ANBERDA - 5EE 2B THARALEK vars O LillAEDE 2 LRHTENTT,

Ble LT, Toa—MTREZONWLBHREZD 2R 3/RNEBA LA AN ZERL $T:

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

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

® N OO W N e -

str.format ) 1T X 3 XFAHNERXREDTEELMEHIL. formatstrings 2SR L TL 720,
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713 XFINDFEEXETDT+—< v +

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

>>> for x in range(1l, 11):
print(repr(x) .rjust(2), repr(x*x).rjust(3), end=' ')
# Note use of 'end' on previous line

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

1
4
9 27
16 64
25 125
36 216
49 343
64 512
9 81 729
10 100 1000

© N O T W N e

(BT LDOBDAR—=Z—{{571F print ) OEETEMEZNTVS Z L ITERLTLZE W, print () 1
IR ZEBMLE T, )

XFHNA T 27 b D str.rjust() XY v Fidk, HEESNLED 7 4 =V FRIXFIIDEFETAS L5
WEMCZAZBMLE T, FFEDOXY v R LT, str.ljust() ¥ str.center) ’HH T, ZhoHD
XYy FRAPEI 2T DI TERL, REHLOXFIZRLET, ANXFINDNRETEZ5E. X5
ZYIDFEDZ L3 T, HEZOEFRLET, COHRDLDITH T LDV A 7Y PRI D H
S LNFERAD, BOEIRODICHEXHINZIVIEFELTT, (RHIUDFEDEITWZVWDRS, £T
DA 752 x.1just (@) [:n] DEXIRKATAAKRLEMZZ D TEET, )

HI9—DDAY v R str.zfill() &, BUECFIOEMZLGED L ET, ZOX Yy FRIELADRS
ZELIFHVET:

>>> '12'.2£fil11(5)

00012

>>> '-3.14"'.z£fil1(7)
'-003.14"

>>> '3.14159265359"' .z£fil1(5)
'3.14159265359'

7.1.4 HVWXFINEARES A

% HETF (FR) 3IXFINDT7 =<y bTHMHRET, 'string' % values &5 XFHIMNE R b
A, string OHD % HTIIL B H 5 0IE values DR D DERICEMRZ 5N E T, T OREIZSCFHIHIE &
LTHIBRTOVWET, Flzxi3:

>>> import math
>>> print('The value of pi is approximately .'" % math.pi)
(RDR=V ki)
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Python Tutorial, 'J1)—2X 3.13.0a5

(FiDR— 25 D %)

{The value of pi is approximately 3.142.

X D E L WERIZ old-string-formatting 12 D 3,

7172 72714\ Z25HHEZTTS

open() & file object IR L F 3, KK, open(filename, mode, encoding=None) @ & 31 2 DDAIEF|
B l1o0F—7—F5lzfo THUIHEINET,

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

BAIDOFIBUE T 7 A VZHD A5 F2XFHNTT, ZODDEIBMHLFHNIT, 774V EEDXS IS ERT
BEDOLFBA>TVET, mode ¥, 7 7 A VDA HLERLS 'v' | HFXAAHEH (A%OBFED 7 7
AADBHIIHESNET) &S 'w' LLET, 'a' 37 7 AV EBRACHEES, 774 LICEZAEN
7HRARZEBINC T 7 A VORINSBIMENE T, 'r+' 137 7 A V2 FiASEMANCH E 23, mode 5150%
HREATHET, BRI NG EITE 'v THAEREL T,

WHE. 7 74 MEITF A PE—F (text mode) THAPN, FED T>A—FTa4>J Tzra—rFEhk7 >y
AMIN LTI eRAEELET, TYA—T 4 27 BHEESNRTUL, 7740 3T Ty b7+ —
LMETFTT (open() #BRLTL 72X W), UTF-8 IXHRAEDOHE LOFEED -, BRirya—T4>7
ZHEE L2 WA LIMNI encoding="utf-8" DIENBTITH TS, E—FNIZ 'b' DI 32774 L1%
binary mode THEE 3T, NAFV—FE—FTDT—XId bytes 7P =7 P THRAZFEZLET, 7741
ENAF)—F—RCH &I I>A—FToJ BIEETEEHA,

TX¥AME— FDGAWMD TIE. 77 v b7+ —LEHDITARRLS (Unix T \n. Windows Tl \r\n) %
727D \n KEMT 200877+ LV bOEETT, 7F A ME—FOHFEZAATIE, \n PHTL 2% 7
Z7v b7 4 —LEHEDITREFBICRETONT 7 4L b OENETT, ZOETITONS 7 7 4 VT —XRDEHIL
TEAN 7 7 ANMTEEFLBEEITD, JPEG 77 A LR EXE 7 7 A VD XS BAL F VT —REWET
BNDBDET, ZOIOIBRT 7 AN EHABTETEHEICIERLT. N FUVE—FEfFS X51L T
VAR-SAN

T7ANFA T 27 bEFS L Z2IZ with F—V—FEFS DIXRWEIETT, Z0FS0E, WEFIZH54
FHELTHORBITRERCZ 7 ANV ELE2ALHL 22 TF, with 25 ¥, AU Z &% try-finally 71 v
IREoTEL LD T o bERICETE I

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

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

True

HL with F—UV—FEFHALZWESIE. 7740 EZHC. 207 7 A LDDIFHEINIZ AT LDY
V—ZAREBIZIRIT 272812 £.close() ZIEFH L TL X,
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=1
rL

f.write() % with ¥F—V—FX f.close() 2O ITWKMLIH LSS, 077 ANRIEFEIC
756 TH, fourite() OESIEDBT 4 A7 WZREIIC EFAFNEVIERHDET ,

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

>>> f.close()

>>> f.read()

Traceback (most recent call last):

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

ValueError: I/0 operation on closed file.

721 7AW FTST I FDRAY Y R

DEFDOLEDHNL, £ WD T 7 A NI TV 27 bDBHICEREINTVWEHDEIRELFT,
75 A VONER

AT, f.read(size) ZMFOHLE T, ZOX Yy FIHIZEDT—XEFAMHL
T, XFH (TFAPE—RDOEA) » bytes 770z F (XA FV—F—RFDHH) L LTRLET, size

5
A7 a YOBHES BT, size BEREI NV A TH 156, 77 ANVOABRET2HAH L TR

LET, 270, 77ANADBIIYDRAEY)DMEOREZIDDHIIGEEE DR 2000D FX8 AL size B3
BTRVEEBIE, BAT (FER M E— FOBA) size X7 (R4 FVE— FOBA) size A4 b EFAH
LTRLET, 77 A LOKEMI T TITEL TWHE, £.read() 13220 XFH (1) ZIBRL T,
>>> f.read()

'This is the entire file.\n'

>>> f.read()

f.readline() X7 7 A A5 5 1 fTRT ZHAMD £3, ITF (\n) 1FFiAH E N7 CFHN DRERTIR D
9, ZATHERINZDIE. 7 7 A ADBATTHED o TORWEEDORKITOATT, Zhd. ROEID

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

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

'Second line of the file\n'

>>> f.readline()
L}

>>> for line in f:

T 7 AN SERIT2HANBICIE, 77ANMF TV 27 PR LTAL—F2EL FERHY T, ZOHE
BEXEY BMEACMHEZ, ST, B ka—Rickh 3

print(line, end='")

7.2. 771\ ZEHRHEZTTS

(RDR—=T12HiL)
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(RIDR=I D5 DREE)

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

TZ7ANDITRTOFTEY R MERTHARD 2025, list(f) ® f.readlines() 252 TX
3

f.write(string) &, string DNEE 7 7 A MITEEAA, BEEXAENLXTFHERLET,

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

A7V bOMOENL, HEEZADINIAERLRTIUIRD FRA - XFH) (TFAPE—F) & bytes #7
Tl b (NLFV—F—F) DVTADTT:

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

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

18

£f.tellO X 77 ANFA T2 DT 7 ANLNFHIBIIIHREONELZRITBHMEPZELET, 774 LHD
HEDNMEZ. N FUE—RTET 7 A VDL SDNL MT, TF A ME— FTCIEXFHBRETERX
NExJ,

T7ANVKF T2 bOMEEZEET 5121, f.seek(offset, whence) ZfFWVWE T, 7 7 A B IFE
HER (reference point) 124 7€ v M offset Z R L TEHEINE T, SR whence 51 TEIE T,
whence DD 0 R HIET7 7 ALD HELSHD, 1 BOBHRED 7 7 A VMUBZN, 2 R5IET7 74 LD
iz SR LTHEOWE S, whence IZEET 22D TE, 774V FDOEIX 0, $RHRODBESBHEAEL LT
7 7 A NVOFEHEHNET,

>>> 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
s

>>> f.read(1)

b'd'

THFAL 7 74 (mode XFHNT b TR0 7HE) Tl 7 7 4 A DIETED & DHNALE T %
= RFDFAENTVET (fSte LT, seek(0, 2) T7 7 A VOREAND Y —ZIIAJHETT ), Fiz.
Me—DERNIR offset HIX £.tell() 2RI NAED, 0 DNVTIADTT, ZHLIHND offset EHITKREFRED
ReFENZGIEEILET,

T 7 AN T 27 MiZiE, D isatty() X truncate() W ol HEDMFDINRVAY v FH3HD
FF, T ANF T2 7 MZOWTDFERBHALA R, G4 TV V) 772 Y REBBLTLEX W,
74 BTE ANhcHH
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7.2.2 json IC&BBELETNIcT—HDIFREF

XFHNIFHRIC T 7 A VICHAFETEE T, BMHOGEICED LENPHBETT, 2WVID b, read() X
Vo RIS LR E 20720, int () O K 5 LBABUC Z DX FHNZE LT, =& ZIEF] 123" O X
X FHN R BUE 123 ICEH L2 TRAELBRVRLTT, bo ik T — &AL Iz ZANTICHR-T
) 2 FROEEEDES. FEETDOAR—Z20 ) 754 ATREEICED 5,

I—YHEE T FE2ENLD TNy L) UTEMR T — 2% 7 7 A VITRIET 222D D12, Python
TR T — XM TH % JSON (JavaScript Object Notation) 2S5 Z & B TEEF, T DM
EY 22—V json &, Python O 7 —% BEEZID., XFHIERBUCEHLLET, ZOUEIE V751X
(serializing) ¥ M-I E T, XFINRBP ST —X2BMET 23, TPV T 35X (deserializing) &
MINET, VT I7ARENTOLTIV 774 REINDETO/IC, 7927 FOXFHRBIT 7 4
NRT—=ZDBTHRELLD, 2y P =2 2B U TN~ > VIS DTH e TEET,

AR: JSON BRBBRWAET TV r—2a T7F—2%22h e DI 2BICE DTS, Z<DTnr
7= —HBEZ JSON IZFE LWz, JSON 37— X DA E T 258D RWVERK T,

A7Tx27 b xHH, £D JSON BEROTHNIRBZ R 51213, Bz 11Toa— F2EI R TY:

>>> import json

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

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

dumps O IZBIZBIRIC, dump ) 23H D, THESIEFHEMICA TS =7 M teat file TSV T IARXLET, £
PEZABRICHDP NI text file 722 T2, ROISIKHEL Z BN TEET:

[json.dump(x, f) }

WIZT VT 74 XF5I120E. £ DBRAHAAARICE Nz binary file B> text file 778552, RD X527k
D X3

[x = json.load(f)

FAMR: JSON 7 7 A Mg 3 UTF-8 T=>a— RLEF, JSON 7 7 A L% text file & L THiAAA, &
ZIAATHC & Z1Zld. encoding="utf-8" ZIEEL £7,

DX RBHRI VT IA X% T EFEEF. VA IRPHELZRS ZL3TEETH, FEDOIFR - 4 VR
XY A% JSON LV 774 X223 H 5P LB LRI TERD EHEA, json EV2a—LDV 7 7LV
22U DONT DIEHDH D F5,

BE:

pickle - pickle €Y 2 —L

7.2, 771\ EHHEZTTS 75


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

76 BT1TE AhHR



EIGHT

ITS—H5

INFETITI =Ry =IOV TSN 2720 TLED, Fa— b)Y 7AHOFEBESTHL TV
B, FRICWKDODPDLT =X vt =Y ZRTVWEILTLES, 71 (DhLd) Z0oDlE-%D

B 2MENH D £F, 2T BXIF— (syntaz error) & BIS (exception) TF,

8.1 XTI >—

W T T —I1IMSIENT = Z — (parsing error) £ LTHHISHNTE D, Python ML TV BICHED X<

HETAMED—DOTL & 5

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

SyntaxError: invalid syntax

R—PTERORETVWBTERRL, MR RH 2RRLT, FHTL S —pRIENE b —2 V&R
LEF, 2535 LRENE BID b —2 Y DEEL RV ESIRAET 3RS D £, LR OfITIE.
T5— 3B print ) THRIVEATVET, any (':') DZORIENDSTT, ANDBRZY T hs

KTWBHEIR. EZ2RAUII0DT05 X527 7 A AL EITREVPH NI ENET,

8.2 f5t

T2 AXRRAPHEINCIEL S TH, ETLED LA BRI T —PRET I LNEEA, EfTHICH
a7 =13 B (exception) IR, HWIZHE@HIEIIRD ¥ A, Zhh b, Python 7m 75 AT
BN E EDE IR I P EFEATVEET, IFLALOHSNI T v Z AT ERT, INITRENS X5

KRy =T £9:

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam#*3

Traceback (most recent call last):

(RDR=V ki)
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(FiDR— 25 D %)
File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

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

LTI =Xy t—YOEMTIIMMIEI o2 ZRLTVET, BIFMNIMEL 2 (type) THERI D, ZORIMHT
T—Xv—yD—Hr L THIzhET, LOFITDORIL ZeroDivisionError, NameError, TypeError
TS, P LT S 3CFHIE, FE L BN OMAABLTT, TR TOMBAABIINIOWN
THDVIHETH, 2P ERDFIHNTIE (D ZDOLI T 2DEFERBLRIEETID) BT LI LD
FHA, BEFNDHLINIHEAAALDHBIFTY (PRETIEDD EEA),

RO DATIIBINDFEM T, 2 DBISN DR L M3 & 722 TIRIF L £5

LT —RXyt—YOKHEERTTIE, BISHRELLFEITaLTHF AL (context) 2. AXY 7D L —ANy
7 (stack traceback) DJERTRLTVWET, —fITE. ZOEFICIEY —RA 3= T2V AL ML —2R
Ny IRFREINE T, LorLl, FEA»OHANON T — FIRRINEE A

bltin-exceptions (2l HAAARFIINE ZDEEKHV A PN TVWET,

8.3 HIS 2B T B

BN 2 BRI L TS 2 X5 8707 I 0 %2FBL e TEZT, UToflzRTLEZEV, Zofltik. &
NESLFHNBATTEND EFTL—FICANZRLE TP, 2—FH T 17 F AT (Control-C A, Fild AR
L—T 4 YT YRATAPIR=PLTO0RAL02DFX—%foT) EIDiABREPITTR TS 22X 5
TENTEZLITLTVETS, Z—VDERL7EIDIAAIL, KeyboardInterrupt fSfEHENE Z &
THAEINZ LWV ZEIKERLTLEX N,

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

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

try X TR DO LS CEEL £3,
o X9 try 8 (try clause) (¥ —7—F try & except DHODOX) HFETEINET,
o MIHBINDFEALLRITIUI, except B ZAF v T LT try XDOFT2HRZIF T,

o try HINOERTHIHINDPFHET 2. ZOHOKEY IMRIINF T, Kic, SIS except ¥ —

7 — FORIHEES N TV BRI~ T 258, except HiNFITSNIML, try/except 71w 7 D
BANFATOMHEE N E T,

o BLD except Bl THESINLBSE =B L RWEAINDRET 2 2. ZOHINE try XOIHINZE SR
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5, FNTHRF 282 FF (handler, MFEER) 238 Zi2 72T 4Ud, MBI BWEIN (unhandled
exception) 78D, TI7—RX vt —YEHLTETEZEILELET,

—DOD try XITIEEBD except B HIHT S, il DB T 2NV FIZIEETEET, ZLLH—
DDONY I ULDPETEINERA NV FZREMIET S try 8 WTIHAEL O ZILEL, FU try #i
WO DEISANY K FTREZFIINILIE L ¥ A, except B TIEASFINTH 572X T2 WS FETERD
PINEEETE RS, BIZIERDESICLET:

. except (RuntimeError, TypeError, NameError):

pass

except HiD 7 R, FISLFRIL 2 Z ADHIKS 7 AD & ZIZEH (compatible) &2 D £3, (WFMATIE
ROV ERA - IREZ T ZDHIAND Y 2 P INTWS except BIIHEES 7 204 e EITIEH D 8
Ao BIZIE. XDa—TFiE. B,C,D ZIHFE @D ICH AL ET:

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

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

except B DI ATV E (except B BRI 258). B, B, B ¥ XN 333K o2 eigiE
BLTLIEEW — BIUNC—H L7z except B 2SRBI XN 2 DT,

BIsk AT 2 & & FISNIBEN T o f@e ol e TExd, ZOEEHISD 518 (arguments) &
BIHINE T, SIOAEES LU0, FISNDORNTKFEL £7,

except HiEBINGL DRICEMZIEETE X T, ZDOEBUIBIINA > R 2 2 ZHHTT i, —RIVICIZ5 1
ZRAET % args BYWZFD 3, AEEDD, HAABBINEIE __str__() WERSINATED., PR
T .args ZZWET D TRTOFHERRTEET,

>>> 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,
(RDR=12HiL)
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(RIDR=I D5 DREE)
# 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

BISD __str__O HE WS AAWHSO R v — DK (3H) £ LTRRINET,

BaseException 3 I RN TOFSMIHET S EIKY 7 XA TF, 2DV 727 57 AD—DTH 5 Exception I3,
AN TROWHIN TR TORIES 5 A TT, Exception D 77 F A TXiR WAL, —&kiNcTa 7 F 4
PRTTEZe 2RI bbb Tna I ERA, FIZIE sys.exit() ko TEHEN D
SystemExit %, T—F =707 LBy 2K &5 KeyboardInterrupt 2% H £35,

Exception {JFIFTRTORINEHIEST 274V IR LTHZET, Lo LEWIBMLEOTFIEE X,
WER OB OB 2 TE LM OFFEMICEE. PHILARWISNIZDOE D2 L5155 T,

Exception 1203 2 b — AV RHISNUED & — > Tld, FINNEZRRD 2 0VEda 7L ThH S FHEXD
LT (HOHLMTHRSZLHETE S X5CLET):

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 UTIE. A 7> 3 T else Hi (else clause) ZFT 25 T BN TEE T, else Hizkikld 254,
2TD except Hik D BEAIITEDIRITIUIIRD £V A, else Hild try 8 TR PEHZI NIRRTz
FICHRITENLa - F2ELDIRILLET, BIZIERDESICLET:

for arg in sys.argv[1:]:

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

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

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

J

80 FE8E A4S



Python Tutorial, 'JJ—2X 3.13.0a5

BMOa—F2HIMA2DE try HiL D b else HIDHTHBEIVTL &9, BERS, 2535 LT try
. except X THR#EINa—FhroEHIN25 0N OHMNE B> THIELTLE S 25 HEL BT
LB 5HTE,

BN B 203, try B OEHZEARTRE L AN ZLE S 2720 TIRARLZD try B 225 (7t AR
IZTY) MU SN B OWETHRAE L ZHA DU L £3, flZE:

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

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

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

Handling run-time error: division by zero

8.4 fIS\ExtHd B

raise XM - T, FFEDHNEREXEZ e TEZT, Hlz:

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

NameError: HiThere

raise OME— DG BB EH N LBHZIELRLET, ZhEHHNAL 2222004527 5 R
(BaseException # k&K L7227 7 R, 7zt 21X Exception R Z DY 77 7 R) TRINERD £¥ A,
BIs s 5 2R EENTHGER, SIBELOaY R 5 7 XBPOE IR, BRI Y RAZ 2 bsh s

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

BINDBFEE L 7 8 2 HE LW T, 202 ILES 203 D3k diud, BfzEXo raise
Xeffo ThINZHRHSEL e TEET:

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

raise

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

NameError: HiThere
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8.5 HISDESH

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

>>> try:
open("database.sqlite")
. except OSError:
raise RuntimeError("unable to handle error")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
FileNotFoundError: [Errno 2] No such file or directory: 'database.sqlite’

During handling of the above exception, another exception occurred:

Traceback (most recent call last):

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

RuntimeError: unable to handle error

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

# exc must be exzception instance or None.

raise RuntimeError from exc

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

>>> def func():

raise ConnectionError

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

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

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

ConnectionError
The above exception was the direct cause of the following exception:

Traceback (most recent call last):

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

RuntimeError: Failed to open database

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

>>> try:

open('database.sqlite')
(RDR=V ki)
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(RIDR=I D5 DREE)
. except OSError:

raise RuntimeError from None

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

RuntimeError

FIA D HFHD A A B LT, FFL < IX bltin-exceptions S L TL X\,

8.6 21— —E&HS

775 A ETHLWESN S 2 ZX2ERT 22T MEOHISZHEET 2 Z A TEET (Python D7 7
2DV TIE 752 BR), flsh. BB Exception 7 7 A0 6, BEHE X IEHBEWCIRELZS D
T,

BIst 2 2 TlE, BBEDZ FANTEL L AROMTHERT 2B TEEIH, AHEIZHEMADDIILT
BEET, KE, WL O0DREMZTZRMHmEL, BINDNRELZE EXAY FIDBT T —ITBT 5 1H#RZH
DHEZXSICTIREICL YD T,

FE AL DRISNE, FEOHISDHEITT & FMIC, "Error” TROZHFTERSNTVET,

ZLOEHED 2 — L TIE, BV 12— N TEEINTVWAEBANTRETAAEM O 2 LS — 2 HE XL S
7=z, HEOHINEERL TWET,

8.7 V=279 TEEeERT S

try XIWZEd 5 =24 T a v Ofindbh 5, TOHIKI V-7 v TEERERT H720DHDT, YA
BRIRMTHBTEITEINET, fIZRLET:

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

Goodbye, world!

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

KeyboardInterrupt

b L finally Hi23H 2356, try XD 2 R1ORBEOWIE L | finally HiNSEITL T, try XHHIAN %
FAEXEZ0EPIED ST, finally HilZFETEINET, UT TR, FISDLFEET 2 205 HIZEHR S —
ArHEmLET:

o B L try XOFEFTHIHIANFEEL S, ZDHIIMNE except HilZ Ko TUBENETL x5, B L
Z DI DS except HilC & o TAUR X RIFIUL, finally EiINET MBI, ZOHIAFEEH
EhET,
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o except HiE7/21% else BIOETHICHNDPRET 22D IEET, ZOHED. finally HidHE
ITENRIHIAIEEL ENE T,

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

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

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

I Z 4

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

return False

>>> bool_return()

False

& D EHET

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

print("executing finally clause")

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

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

RTHbH»2 B, finally fild X DHACDFEITINTVWET, XFHTHDREEZ T2 THRELL
TypeError X except i TUEH XN TWARWD T, finally BIETRICHEZH IR TVWET,

FWHHDO7 TV r—> a»Tid, finally ik (7 7 A Aty MY =R D) HEY Y —2 %, FIH
DI LTz 8 D DI b b3 fRIT % 7= DITERITT,
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8.8 ERAAV)—2T v T

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

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

print(line, end="")

Z0a— FOMERIZ. a— FOETHERD - LRICAEDORB 7 7 A VEAVEZEETVWEIETT, 2
DFHMR R 27 ) 7 P CREEICRD FEAN, RELT TV r—2 a Y TREEICZED Z £9, with X
77 ANDEIRBRI T =7 b, BIBICIELS 7V =T v TENZ Z e 2 RFEL £55,

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

print(line, end="")

COXPBFETEINH LT, 722 ZITOUBHAICHENRDH 5722 LTD, 7740 fIEHIC close ThET,
T7ANRKRED, BREAIZ V=27 v TUBEROF TV 27 MZOWTIE, ZRNZND FF 2 XY M TR
SNET,

8.9 HREDEE L ZLWEINDEE & 0IE

WL ODFEE L7BINOME BB D D 3, WHHED 71— 257 — 7 Tld, DX X7 PFLT
LTERMT 220700 FT, MICHRUIOFINEEZHE TS LD &, MEEKE L TEEOFIN %
WLEADPLEE LWL —XF5—23bH D %7,

# AA A D ExceptionGroup WEHIMA Y A A Y 2DV R 2 g, FARICEHNTES ISICLET,
ExceptionGroup b #l5DT, MOFIALFRIL 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>
| File "<stdin>", line 3, in f
| ExceptionGroup: there were problems
e 11—

| OSError: error 1

>>> try:
£0
. except Exception as e:
(RDR=D12HiL)
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(RIDR=I D5 DREE)
print (f'caught {type(e)t: e')

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

except DD DIT except* ZHHT 2. FV—TFOHICH ZFEDTENC—H L 724721 23R LTl
HTEFET, UTORITIE. 2R LRSI L — T L TH except* BITHREDRDFIS ZELD Hi L.
ZHLHN OB DENARZ S, BRI ER ENE T, -

>>> def £(0):
raise ExceptionGroup(
"groupl",
[
0SError(1),
SystemError(2),
ExceptionGroup (
"group2",
[
0SError(3),
RecursionError(4)
]
)
]
)
>>> try:
£0

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

print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in f
| ExceptionGroup: groupl
e e T 1 ————
| ExceptionGroup: group?2
e 1 -

| RecursionError: 4

>>>

BN — FDOHRICED BRI, BITEBLAA VARV RATHEIRERDHZZLIZHFERELTLEEWL, Zh
F—REC, UTORE =2 k512 7u s A TEREINZEROENE/HIET 2 2 20D TT, -

>>> excs = []

. for test in tests:

(KDR=V1ZHiL)
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(RIDR=I D5 DREE)
try:
test.run()
except Exception as e:

excs.append(e)

>>> if excs:

raise ExceptionGroup("Test Failures", excs)

8.10 /—FICE>THIANZRESHES

Bl 2R T 272D ERT 5 L &2, @HIIRELZ S —2HAT 2 ERCOb I E T, HIsEZD
Wo725 L IIEMEBMNT 2 e EMRGEERHDET, ZOENDHIZ, HlHHE add_note(note) XV v
RERBET, ZOXY vy FEIXFHNEZITED ., BISD /) —bDY R MEMLET, HED ML -2y
7 TN DK, BTD/ — FHBMLEZERCHIIRET, -

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

raise

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

TypeError: bad type

Add some information

Add some more information

>>>

Tt 213, BROBINE 1 ODPN TN —FITEe DB ZIZ, BT 7—Dar T X MERZEML WS
BBHYET, LTFTOITNV—THOZFIINDRD ) — ME. T —DP0ORELDLZRLTVWET,

>>> 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>

— — +

ExceptionGroup: We have some problems (3 sub-exceptions)
(RDR=V ki)
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>>>

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

0SError: operation failed

Happened in Iteration 1

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

OSError: operation failed

Happened in Iteration 2

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

OSError: operation failed

Happened in Iteration 3

drmeee S S Y

(RIDR=I D5 DREE)
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7 RIT =R e ERE AT DE S HIELRBE L T, HHCI IREERT 22T, HiLtvwtr sy =2
PO B ORER L. ZOREROH LW AYRAEVX PMENET, 7 7RADENENDA VARV RAZEY
DIREEZMRET2BUEERR/FTE T, 77 RADA VARV RIGZ, ZOREEZLEET 27200 (Z2D7 7 ADERK
T2) AV RHETET,

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

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

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

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

9.2 Python DX —7 ¥ &HIZEM

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

FTEREDPLMOEL & I,

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

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

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

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

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

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

) = -

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

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

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

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

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

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

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

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

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

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

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

9.2.1 XR—TFr&EZEEDH

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

def scope_test():
def do_local():

spam = "local spam"

def do_nonlocal():
nonlocal spam

spam = "nonlocal spam"

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

spam = "test spam"

do_local()

print ("After local assignment:", spam)
do_nonlocal()

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

print("After global assignment:", spam)

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

ZDa— FEloHIE:

After local assignment: test spam

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

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

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

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

9.3.1 V5 AEERDEX

27 AERORS BMBERIZ. XD LI FT:

class ClassName:
<statement-1>

<statement-N>

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

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

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

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

932 VSRATTxV b+

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

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

class MyClass:

"""y simple example class
i = 12345

def f(self):
return 'hello world'
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MyClass.i & MyClass.f 3HHMBREMESHTHD, TAZTNEBEREBA 7O =27 2 BLET, 77 &
BHELNRATES72H, KAICELD MyClass.i DEHEZZEZSHNE T, __doc__ bEMBEMET, 20775
AWELTWVWS F¥ a2 Xy 7= a 54 (docstring) « ZDHE1E "A simple example class" ZiRL
i‘j—.o

7 IAD ARV AL (instantiation) \IIEEGEEZ VKT, 77 RF T2 DR, 7 TAD
LA Y RAZ Y RA%RT, BIBOROVEEBD X 512> T 72X W, it 7 ATHIRT % &:

{x = MyClass()

. 772 RADFH LW A VARV R (instance) ZHEBR L. ZOF 7 =7 Fea—AVEH x ~NMUALF T,

A VAR ZBE (V7 AF TV 27 b T LY) TR, ZOA TV 27 bMELNET, 2L DY
T AT, FFEOHHIRBICH R Z A XEINEA T 27 v EED 20T T, 207D, 77 RI2iE
__init__ () EWOAHIOREXY v REERTEZ T, HIZIEROESCLET

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

ZIAD __dnit__ () XYV Y REERLTWEEE, 77 A% 4 VAR 2T B, #iLitEonizr o
ZA VAR RN UTHEIE __init__ ) ZMUOHLET, o T ZOHITIX, #Hitl#iEs A > R

BRUABRDESICLTELRET:

[x = MyClass()

&b AA, IO KERFUERE-E 27012, __init__ () XYV v FIZEBOS 2822 N TEE
T, FOBE, ROMDESIZ, 7 F5ADA Y AE Y ZREICEE N5 1803 _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 TEZDTLEIDN? A VARVYARFTT I 27 + HHf#E
T 3ME—DREZ. BHEOSKTT, AREEL X (F—2BEBEBIUOXY vy FO) ZEEHD T,

T—ARBMY (data attribute) 1%, Smalltalk @ 7 £ Y ARV ZEEK R C++ D 7 T =X XN THY L %
T, TRENEESTANEEDHD XA, n—FAEHE RIS, ZhsOBMEIZRINAA SRR A
TEHEEHTEET, flZE, ETERLE MyClass DA Y AR YR x KNLT, ROa—RE2ETTD L,
WEkS 3 16 ZHFLET:
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x.counter = 1

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

print(x.counter)

del x.counter

502D YRRV ABEEF XV YR (method) TT, AV Yy R, A7V =z M7 ELTWS?
%D Z T3, (Python Tl&. XV Y FEWSHFBIZI IR VARV AZITDOHDTEH Y FHA, &7
JxZ MMNIBAY vy FEFOZENTEZ T, 2. VA MAT P22 MiZld, append, insert, remove,
sort REE Vo XYy RBHDET, i3V, LT TERICHELRWED, 252D VARV RAT
Pz bDORAYy FEIEERTEZDDOLLTHES ZICLET, )

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

9.3.4 XYy RFTZxU+

UiF, AV vy FlidnAg v FERERICHOHEENET:

{x.f()

Z D MyClass OfITIE, XFF 'hello world' 2RI NE T, Lo L. AT LHTIAY v REMUHX
RINEROBRODITEDD FVA, x. £ FXAY Yy RATI 27 b THD, EIHLPRCANTBOTHRTHEY
H3 e TEET, FIRIERDa— Fid:

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

hello world ZWDH 2 EFTHIFLEIFIZTL &£ 5,

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

HIHIOBRFBBTETCVWEILDLNEEAR: XAV Y FROWTRAIRIE LT, A VARV AA T2 b
DR OE 15 LTEEXNE T, fiTiE, x.£O EWSIEUH Lid, MyClass.f(x) ¥ BIEICZEMiid D
TY, — M n HDGIEV A+ o XY Yy FOMH LI, ZOXY Y FOA VARV AT TS =27 F 2K
YIOGIEDOBNTIEA L5 8) R T, XY v RISHET 2B8EMUHT Z & 2 H T,

—RINIZ, XYy FRUTOESKEMELET, 4 VARV RADIEF—REMERBRIN-L 213, 204 >
ARVADY FADBBBRENE T, ZOXFDPENR I ZFABEEZR L TV IERA TV =7 Mo, A VR
RUAFX T2 7 b BRI T 2 7 bOWANDBEYERAY v ATV =27 P2 7 ENFET, XV R
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A7 27 PGV AP HIIPTHEINZEE A VRAZVRFT V227 b eESNET Y X 208

LW Y R 2R LT, EOBBA 7Y =27 PRI LW X FTHRCHL £,

9.35 VJSREAVAR U AER

— . 4 YRR Y RAERIIEFNEFNDA VARV RIZOWTEED T —ZD=dDH DT, 75 AL

FDITIADTNRTDA VARV AL Lo THBINZBHERAY Y ROTHDHDTT:

class Dog:

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

def __init__(self, name):

self .name = name # instance variable unique to each instance
>>> d = Dog('Fido')
>>> e = Dog('Buddy')
>>> d.kind # shared by all dogs
'canine’
>>> e.kind # shared by all dogs
'canine’
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy'

BEEAT OV MZOVWT THl@w L&D, HET—XF Y X MRFFED X 572 mutable X 7Y = 7 b
PGS 2 LA REIREFHEHEET, PRI UTDa—FND tricks YV XA Md7 7 AEK e LTEDH
ERETEDHDERA. BELRSLoT—DDV A MR TRTD Dog 4 VARV A Lo THFEXN B Z L
WhHEEH15TT:

class Dog:

>>>
>>>
>>>
>>>
>>>

tricks = [] # mistaken use of a class wariable

def __init__(self, name):

self .name = name

def add_trick(self, trick):

d
e
d
e

self.tricks.append(trick)

= Dog('Fido')
= Dog('Buddy"')

.add_trick('roll over')
.add_trick('play dead')
d.

tricks # unexpectedly shared by all dogs

['roll over', 'play dead'l

D75 ADIELWEETTIEA VARV AZTHEZROY ICHHT A3RETT:
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class Dog:

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

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

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

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

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

9.4 WARWALIFES

AVARYAL 7 7 ADMATRICLBHELPERAZIRATWEIGE. BERRIEIA VAR APEREINE T,

>>> class Warehouse:
purpose = 'storage'

region = 'west'

>>> wl = Warehouse()

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

>>> w2 = Warehouse()

>>> w2.region = 'east'

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

storage east

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

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

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

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

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

return min(x, x+y)

class C:
f = f1

def g(self):

return 'hello world'

h=g

INT.f.g. BEU L IRTCOBEBUETHIEARA T =7+ 2SR LTVET, (EoT. Zhb
i, TRTCDA VARV ADAY v R DET —hid g b2 FMTT, INEFEERLTH, KIEIZH
W7o AOHEICRILE DO TREIROTEREL T IV,

AV v R, self BIDRA Y vy REMZH 5T, o XY v FREEHT I B TEF 3

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)

J

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

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

98 FIR ISR



Python Tutorial, 'JJ—2X 3.13.0a5

0.5 k&

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

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

B2 7 R (base class) D% BaseClassName (. JRES 7 RAERDA - TVWERA—=T 06T 7R ATE
LHFEHMTERINTVRITINZRD FHA, BIEKZ FRELD0HD Y IEEORZ ANS Z LD TEXT,
CHEIROHID K51, BIEZ FADHIEY 2 — L TERINTWR L X LZEMZZ DD 7

{class DerivedClassName (modname.BaseClassName) : }

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

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

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

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

Python (ZI3MkARICEIRT 5 2 DDMHAAABEEADH D £7:

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

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

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

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

<statement-N>

FEAEDY Y PUVREZBERARICEVT, Bl7 7 ARSI NI EBHEOMEKRIT, WSEELT, Er oA
ZLUTHAEDEEOHTHEL 7 7 ABEBETL 2 GRIE: 44 782 FRER I ET) HEIC 2 EE
Ke LBV, EERDZIEHNTEET, ROT, H5JENED DerivedClassName THONHRWVWHE. £3
Basel »»HME X4, Z LT (HIFWIZ) Basel DRES I A LMEKRIN, ZNTDRO0 SR> GE
¥ Base2 »OMEINDE, L oESIIRD FT,

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

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

9.6 751 X—MEH

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

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

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

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

self.items_list.append(item)

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

class MappingSubclass(Mapping) :

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

self.items_list.append(item)

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

HEESLORANZTICRBOERE 7DD BDE L NS Z L IFERELTL W, BELNRGET. 77
AR—PEENTVWBRERICT 7B AL DEET 3 Z L3RR L LTHEER DT, Ty HD & 5 Rk
R TIE, ZOERIERTTSHD 5,

exec() ¥ eval() NI h7Za—FTRE MHLITOZ JRA%ZBED 7 J R R I 0w L ITEEL
TLEIWV, ZOHRIZ global XORREBTE D, ZORES FLFEMIC. N bar i rEnik
a— FIZHREhTVE T, FEUHIKID getattr() ¥ setattr() & delattr() IKHMHAINET, Fi.
__dict__ ZEHEZBRT L 2IhEHINET,

9.7 b DIFLIEL

Pascal ® ” L a— T (record)” . C FiED 7 fEK (struct)” DL S5 7%, HAHIOZDT—XEERe—F L
DT BT —RBUNRD2 e FRZZ e RHD FF, BANLFEL LT, ZOHNDZHIZ dataclasses %
EHLZT,

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str

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

'computer lab'

>>> john.salary

1000

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

Instance method objects IZHEMEDRH D F T, m.__self__ EXV vy Fm() DELTVWE A VY AX AL T
P27 MT, m.__func__ 1ZZFDX Y v RIZWIHT % function object T,

9.8 7L —% (iterator)

FTTIRDOVWTWBTL & 9P, for XEFS LIFLAYDaAYTFA T2 MZblzoTIL—7%21T5 2
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 HEHEANDT 7 AHFEIHMETHEBRTHEVG WS DTT, 1 7L —XDiEMIE Python NALATE
EH, Mi—EEFZETVET, BT for XiFary7F+-A 79227 M LT iter() BEZEMFATHE
T, B, 2T FOHFDOHERIC1I DT O7 72 RAT S __next__ () XYy FRERINTVWEATL—
RATIO2 7 bV ERLET, AU EERPEVIGEIE., __next__() XYV v KX Stoplteration filf} %%

HUL., ZO@A%EZT for =13 T LE T, HHARAAD next() BIEEM#->T __next__ () XY v %
EEERZEDTEZT; ZOFEBEENE SEL DrERLTVWET:

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

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

lal

>>> next(it)

lbl

>>> next(it)

e

(RDR=V1ZHiL)
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(RIDR=I D5 DREE)
>>> next(it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
next(it)
StopIteration

A 7L =270 b alORIIHZAHAEBEL TWIUE, BIEDZ 72124 7L —& 2 L TOIREWEIBN
FTE2DEMHETT, _next__ ) XYy FEEOATI 27 b2iRT __iter__ () XV Y FEERTBEDT
To ZIAM __next__() XYV v REERLTWBHE, __iter__() XYV v FIZHIZ self BT Z 2 A
RETT:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def __init__(self, data):
self.data = data
self .index = len(data)

def __iter__(self):

return self

def __next__(self):
if self.index == 0:
raise Stoplteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

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

print(char)

n " B

9.9 U x L —% (generator)

PIFL—F B ATV —REENT 2DOMRTHENIBRY —LTT, Pz —XEEEOEMD XS
WKEDPNETH, MoLrDT—XEIRT & 22T yield XEffVET, 20V 3L —XIIH LT next ()
DI ENZ 72T, P21 L —KIFLANCHM L2 ZHALE T (YL =& 2TOT— XA
ERBICEDXDFITS NP 2R L TVWET), UToflz AU, ¥ =2 —20e THHHEI/ERT
XHIehbrhET:

def reverse(data):

for index in range(len(data)-1, -1, -1):
(RDR=V ki)
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(FiDR— 25 D %)

yield datal[index]

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

print(char)

M O H H -

VAL —RTTELI L HIOHITHH LI R BHo724A T L —RTHEHETEZT, Vo rL—&
DEBMN AT MZRBDIE __diter__ () XY v F& __next__() XYV vy FREHITIERINZDEHTT,

T —&RDDHS—ODHEBELKEEEL, MO L Zricun— 2 AZKE ETRESHEINCEEI NS 2 WV
5Z282TT, AT KD, self.index % self.data \WVWo/zf YRRV ALEREH 77 u—FLkbh 3
HHEICEBEEL N TED LS ET,

XYy FZHBAER LD T0 77 ZnOoETREZ BEIRFET 213012, ¥ = 2L —XIFKRTRICHEIIZ
StopIteration ZEH L £, INHDOMEEZHAGDE S L, BEEDOBEBEZELOLRILIH T, I
AT V—REERTEET,

9.10 >z RL—42

gy 242 =& LTHRICa—T 1 27 TEET, 20RFY X M NERGISUI A% ffin
FFH, AEMTEAIERCTHOE T, Yorl—4RE, BEHOFTY 2 2L —& %2 T vz w
FOBRRDTDICHEEINTVET, Ve pr L —ZRITBRRY 2 ALV —XDERID A>T M TTH,
b x o LAADNDIRNE ZADH D ET, FALNEZET VR MNERLIDEXEVIBLL I EHZD
EVWSHEDDD FT,

l:

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

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

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

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

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

>>> list(data[i] for i in range(len(data)-1, -1, -1))
[Ifl, 'l', 'O', |g|]
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10.1 OSADAI>H—Tx—2R

08 EVa—UE, ARL—T 4 VIV AT ALMETE0DEL OBBEIRSEL 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 X5 ICLTL &V, 25352 T, BEBNKREL
72 2 AR BB open() 7% os.open() Tk N2 D& TN T T,

HHAAABE dir O BE UK help() 1F. os DX I BRKHBREY 2 — L TEEL T 5 & 21T, MEEHIRIEE
LoiFiziab g9

>>> 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 L Z FVVOHEBENLZEHEEXD-DI1IC, EOHBEICHZ3EKEDLS VX —T 2 — AN
shutil £ 2 — L TCEEXATVET:

>>> import shutil

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

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

'installdir'
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10.2 771ILDTAI FAH— FREL

glob EYa— TR TALZ MIDUALFA—FRBEPST7 74 VDY R M RENRT 27D OBEEE R
HLTVET:

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

10.3 OV K51 V5|&

IR —T 4 VT4 ZAZ VTP T, & a~x Y P4 VBIBERSRBERDDET, a~xr FI4 V5|
B 220D argv BEICV AP LTIRIFENTVET, Hle LTUTOD demo.py 7 7 4 L E R TH
EFLx9:

# File demo.py
import sys

print(sys.argv)

MFiE, 2<% FJ 4 LT python demo.py one two three &FEfTLKDHITT:

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

argparse E¥ a—Ud, av Y F 74 VIS 270 OB I I N ALHAZREL 2T, RDR
ZV7ME1IOMUEDT 7 ANBEMBL, AT a Y TITREFRRL 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 £FEf75 2. LOXZ VY 7 M
args.lines % 5. args.filenames % ['alpha.txt', 'beta.txt'] IZRELET,
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104 T5—HADVHEAL I beTO75LDKRTY

sys EY 2 =, stdin, stdout, stderr TR TBHEDFEEL £, stderr 13, BERPZI—Xvt—-I%
HI LT, stdout BBV XA L7 FENLBHBETHHD B XHICT 2 DIERNTT:

>>> 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 Y a2— TR, XD EERXFIUHO 7D DEMKRBZRM L Tk S, ERRBIIEM L —BRR
PEIECH U TR TRE(L S N IR 2RI 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 DREIR S, FART TNy T LR TWFINAY v FOTHRBEDTT:

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

'tea for two'

10.6 #%F

math € 2 —UiE, FE/NREED7Z9H0 C

bl

EIA TSV T 7 X TAFEEREHELTCVWET:

>>> import math

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

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

random Y 2 —Lid, ELBUCESOWEERFIROZHDDY —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 —UWIBIAT — X ORIV LHETVRE (P, FhRvfE, 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> FBELAH D70 DZ L DEY 2 — V2R LTV ET,

10.7 7132 =y bADT IVt R

AVR=2y NITI7RALTDA VR =3y TR AL ZUE LD T 272DDEZLDEI 20D D
¥9, OB 2 O0DEY 2 —E URL 2267 —XZHIFT 570D urllib.request &, X —/L%&ik
272D smtplib TI:

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:
line = line.decode() # Convert bytes to a str
if line.startswith('datetime'):

print(line.rstrip()) # Remove trailing newline
datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

>>> server = smtplib.SMTP('localhost')

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
""!"To: jcaesar@example.org

. From: soothsayer@ezample.org

. Beware the Ides of March.
nn u)

>>> server.quit()

(2 2HDHIX localhost TR =B — N—DENTWVWEHENDH 2D T EITHERLTLES W, )
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10.8 BfY K%l

datetime £ 2 —LiE, HFPHZIEIET 2720027 7 2%, Bl 51k @R ROm 5 THRE L T
WET, BHRRZNIH T 2BMMBT R— PSR TwE /5, FETRIHENDO 7 x—< v FRREEDQTD DR
T = Z R NHHICESAEEOTOE T, TOEYa—L T X4 LY =YITHELEEF TV =2 b
Y 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 57— &£

— MR T =2 T =4 T ERERIE. LTDO XS REY 2 — N Ko TEEMNTH R— SN F 3 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&HA

Python 2 —H#HIZIX, FUMER R -7727 0 —F TROEZBEOHENINE T 5 —< > 22DV THD
72V WS RV - TV AR WE T, Python &, Z 5\ o =EERNCEIEEICE X 2 5HH1Y — 0 % $ 45
LTWVWET,

Bl Z1Z, BIB D AN ZBIEICH LT, R 7 70 —FDORODIZER IINDRy 77 Ry 7% {fioT
AlVWEESI 1D LNETA, timeit TV a2 — LB ZIX. N7 53—V ADBIIFADD LBV BT I
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DTHDFET:

>>> 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/NEWVHEZIRMEEL TV B DI L, profile X pstats TV 2 — L TEE D RKRERa—-FT
0y ZIZEWTREE ZLEDZ2HEST 270DV -V Z2RHEL TVET,

10.11 mEEE

BVWHEDY 7 27 R TEHDO 20D 7 Tu—FiF, FEBICH L THFELRIRICT A M 2EX,
BIROBRETHEIIT AN 2ELEDZ LW B DT,

doctest EY 2 — L TlE, BV 2a— L EBMRL T2 F 40D docstring ITHDIAE N7 2 b DFHi % 1T
7DDV —NLRELTWE T, 7 X FOIED HFIZHEMT, BAFYZREH LEI e Z0fiHR % docstring 12
Ay PER—APTBREFITY, ZOFEER, 22—V IHAFZE5Z2 L WSERT FX 2 X > bOERzHE
RT AR, FFaXy MIEIPATVEa—FRELVWERHBATE 2 L5122 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 —/ L doctest EY 2 — LFERIICMHEZ 2D TIEH Y THAN, X OMENLZ T 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 7Y —[ER

Python 12i& 7 Ny 7 U —[FIfl (batteries included)” H¥A3H D 5, ZOEHFII. s, ZEL 7%
REZHiD Python OIF KR ¢y r—IBAICIFICEN TV T T, filZIT:

e xmlrpc.client B XU xmlrpc.server €Y 2 —/Uid, ERFFH EMOH L (remote procedure call)
EEARLEZEDORWMERICAEZTLEVE T, Y 2 — LA EEY, XML 245 72D O E#EN
BHGERIDED D FEA,

o email Xy 7=k, MIME 2Z0fthid RFC 2822 DL X v b —IXEEZZULETF AN Ay
t—VEBEHTEEODIATIVTT, EBIIXvE—Y%EELLDZELEZD T2 sntplib R
poplib &5 T, email Xy 7 =2 (IEZET) EHRX v -V MEOHELTa— N2
fToleh, A V2 =%y MEEDTZYaA—FoeAv X7 b aLOEEEToD T E2DDTER
V—lty FEHATVET,

o json Ny r—YRB DKL T — XZHEAD S—Z2 2B ANZ MZHKR—PFLTWVWE T, csv E
Va2 — VBT = ER-ZARKFHETRINICH K- P SN TWD CSV 7 7 A L2 EEFHAEEZT 20
ZYR—PFLTWVWET, xml.etree.ElementTree. xml.dom 725 KIZ xml.sax »Sv 7 — & XML
DN EFR—PLTVWET, BETZL, ZNOHDEY 12— M2 &> T Python 7 7V r—yare
fthdy — NV DRIT e THEHICT — X 22T Z e AR E T,

e sqlite3 EY 2—/L& SQLite 77— R R—2ZA5 A4 753 VDT v —TF, HTIEEHED SQL > > &K v
7 A% AW THEFIRHEHUHIR 2 Kk Fii e 7 — X N— AR L £ 3,

o EFLICBE T 2 PKBEIE. gettext, locale, codecs Ry 7 —J Vo ET a2 —LEHTHR-F SN
TWVWET,
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%

ELEVEN

V7—DE2FTIE, 72w va Ul oIV I eI o0bBEREI 22— ILEIN-LET,
CITHRIFZ2EY 2 -3, NERRAZ VT FOETIRIZLAEHEVER A,

11.1 HADT7#—< v k

reprlib E¥ a2 —lid, KERavy7rF+e, AR M LA VYT FHFE2EBLTERRTEZ A=Y aryo
repr() ZIMHL TV T

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))
Il{lal 'c! 4! iy 1f |g| ._.}n

pprint Y 2 —lid, HARAARDPL - ERUEZ O DT ERT 57200 S Nl FE % it
LTWET, RRERPIEBITICO = 2881, "pretty printer” 2 FHIN 2 b DHBWRITRA > 7 > b 2B
LT, 7F—2MEn 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 —VIBIZKF-7DINE S L5 ICHFHEL
£

>>> 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=12HiL)
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(RIDR=I D5 DREE)
>>> 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, XMLICE W ELZ 2T —RXERBFEADT —ZR—RWZ 77X LT, locale D
format () BARD grouping B %M 21X, BEZEYIRMXYI D XFiz kb I —AexhiicEic
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 XZF37>TL—+

string €Y 2 —/WZIE, FRT, =¥ F2—IDHBICHETE 2 H L2l 2 /2 Template 7 7 AM3
Ao TVET, ZOIZFREMES b, 2—FWRT7 TV r—>a 2 BIETLILRLICT TV r—va ol
NEBARRAXTEBZXIITRKDET,

7Y 7L —bTiE $ AR Python @#ilF8 (RBEFEL 7 VX —Ra7) »oRk23 T —RFRVEGEE
VWET, FL—RFALEDEAD%E {} THZIIE, L —ARLEDHAICAR—A BT T, BHCCTFEHT
BZEMTEES, $$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 P&, L =X KRV XICHYE T 2EIFHFELF —V — FeIEUICRWVWEAEIZ KeyError
EREBLET, X— AR —UBEOISRT7 IV —2a vDIFE, T—FBANT 27— XEFELRT
EBHBEDT, RIELIT—EDBHB2 T —AFRNVEZZDEFICLTHIIT S safe_substitute() X
Yy RS THwEyrd L kg A:

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

Traceback (most recent call last):

(RDR=VIkiL)
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(RIDR=I D5 DREE)

KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

REYIDXFIET 740 ME $ TTH, Template DV 77 I RERET I LEETL N TEF T, fHilx
R HER TS OIS TR EEE T3 2 —T 4 VT 4 2fEoTWiz LT, BEDHMNPHEGED S — 7
VAFE. T ANMERE Vo T L —ZRRARII =y VB RFS ZrIC LD, RO EDIZKEDET

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 —DODOHRIZ,. BEDHIH N 7r—~y bbb Turssudy 705 TY, ZhiC
b, XML 774V, 7L—7FAFDLER—MH, HIML @ web L R—FHD 7> 7L — M2, [
Coynrosady 7 bEREOALI N TEE T,

11.3 N1 FUT—2L 01— FDIRME

struct Y 2 — L TlE, BRAREZDOANA F Y La— REXEHEET S pack() % unpack() &\ o 7%
ERELTVE T, LTOHITIE, zipfile TV a— %2 #HTI, ZIP 7 7 A LDy XIGHREKE T 25
HEEZRLTVET, "H' & "I" WS Ry IR, ZREN2 314 b 4 N1 FOFEL BHERLT
WET, "<"E, 20y ZRED standard ¥4 X THD, N bA—X—=D) MLV T4 7V THBZ
LRRLTOVET:

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

(RDR=D1kiL)
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(FiDR— 25 D %)
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 T4 27

ALy R (threading) & &, WEFHREFREBRICROCVERO XA 7 25813577 =v 7 T3, AL v K
F 2=V DOANERIFTIO0, BRTHDXRAZ Z28»T L5527 7V r—>avoltEle@mdEd,
MU &S RERABIE LT, I/O ZHlOoA Ly FOFELHEEAH L TEEZEZ2 L0 HDHHD 17,

UTDa—FTid, SKEDEY 22— threading TAA > D70l I LB LRV LBEERTHOAX R Y
ZEFSEONZE LSICTHHERZRLTVET:

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 7V r—> a v a2 ETRABELOVHER, 7220 Y —22HEEG5 23210y FHEOH
#% (coordination) T3, ZDREZMEINT 5729, threading Y 2 — /L TiER v 7R A4 XY b, KREEK.
LT Vo BADFEMITY I 74 TR LTV T,

O LYy —NElhia—T. b xok Lkt LORMTHBER#ERMEZI SEZTIerHDET, L
7235 T, XA ZHHFARETIE queue TV 2 — L ZHio THOERDAL Yy FPLDY I T A 2 —DDA
Ly FIZEDIAB, —DDV Y —ANDT 72 RA%ZTELZRTI—D2DALy FICEFZEZIZIHRVTL &
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5o ALy FRIDEEPHFHEEIC Quene A 7 =227 b 25 &, WEIDEZITHD, AmtrEmx b, Sk
DHELET,

11.5 O

logging €Y 2 — LTI, BEL OBREEZ ZRALFREDOD 20 73l A7 2L TVwES, &b
HHEZENATIE, B XAy E—I% 7 7 4 L% sys.stderr ITEELET:

import logging

logging.debug('Debugging information')

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

logging.error('Error occurred')

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

CHEAUT O ZAERL %5

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred

CRITICAL:root:Critical error -- shutting down

774N T, info() & debug() 1Tk 2 Hdflcn, HAIEEL S IR EINF T, EIRATRE
IEERICE, email, T—&X 754, Vv b, HITP Y —ANANDEEREDRD D ET, 274102 %
{ERX§ % ¥ . DEBUG, INFO., WARNING., ERROR. CRITICAL ¥ W\Wo 72X vt —YDT 74XV T 41Ck>TH
RBEGERTHERT LB TEET,

0 ek 27 2% Python 5 BEHERET DI TEFIL, 77V —2a vy 2ER LR THHIAR
YARXTEZ LD, TP PREARERRET7 7 AN Lo TRETHZ D TEET,

11.6 5558

Python ZHEMIXEV ZEHLET (IZLALDA T =7 VEIZRAY VM AATEEL, AXN—20
Lo>ay TIERZREBELED), 77927 VI TAREBEOBRLBRABR T LIS TEEXEY
BREREhE T,

CDEIRT7 TR —FRIELALDT TV r—2a v TOELEELETA, FlIEA TV =7 2 2hHl
DOEFITHHAL TOWAMZFEM L TBEWEEH D FT, BIRDPS5, A7 =27 VBT 2729 T
F TP M T REANLSBEES Z 21> TLEVWE T, weakref TV 2 —LTlE, A7V =7
FADBIEEES TIEBWHT 27200V —LERHELTVWET, FBWA T =27 bR EICHRZ 2, SR
(weakref) 77— 7426 HEIIICRREZI N, a— Ny ZEBAB YA INFE T, 595 %E S BN EH
Flicix, EaAPOREVWE TSI 27 bDF v v addbh 3.

>>> import weakref, gc
>>> class A:
def __init__(self, value):
(RDR— 12k <)
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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 VX MEEDT-HDY—IL

ZL DF—ZEEIX, HARAAY R MUEFHSTZRZETHEED T, 23V R, FRSITHEARAAD 2 b 2Ii%E
INRT = VALED ML= RATERROE DI BREENREILIEIDDET,

N

array (BC#l) £ 2 — LT, array() A 7Y =7 F2EHLTVE T, BHNZY X MTRTOWE ST, [
CIRD T =R LEUDBHREFTE, KD ay Ry PRFENET, LITOFITIE, @% 1 ZRHLD 16 N4
M E E § 5 Python BEEOD Y XA b DT, 2 X1 FOFEMLD 2 #E (X4 Fa—F "H") OEL
BlEffio TWET:

>>> from array import array

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

26932

>>> af[1:3]

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

collections EY 2 — /L TlE, deque() A7V =2 FERMEELTVET, VA MUILTHETE, 7—%
DEME FEhih 5 O D HUAHEL, 20— FTHRICH 2EOSRIIES RV ET, 25 L7477V b
3 2 —RARREDIRE IR DIV TN T

>>> from collections import deque

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

>>> print("Handling", d.popleft())
Handling taskl
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unsearched = deque([starting_node])
def breadth_first_search(unsearched):
node = unsearched.popleft()
for m in gen_moves(node) :
if is_goal(m):
return m

unsearched. append (m)

V2 PDRODDFEEDINICH, BHES L TS50V — MNEADY A NEEIET 2-00BBEHZ /-
bisect D X5y —L ML TVWE T

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq £ 2 —/lid, BHEDV AT -T2 HETIDOEMERELTVET, -7 Tk &DHEL
fEzd oy b BORIELEDNBIEEZNES, =& BRIV M2V —-135 %<, &hD
6% b OERIEDIRL T 78 RT 2 K57 TV r—> a U TEFTT:

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush(data, -5) # add a new entry

>>> [heappop(data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 10 E=ZFEVNBUER
decimal E¥ 2 — /LT, 10 EZEVNIORMER Z R — b3 % Decimal 7 —XMEREHL TV E I,
BIABD 2 EFBVNIDELRETH % float ITHNT, ZOF7 7 ZAME Hh DFEMLZDIZ. UTOHETT

o WHB7 7V r—a Sz OMOIEHER 10 ERALPDELT TV r—a v,

o FEEEODHIGE,

o EMYE 7B BB Ez D < fEAL O filfE,

o BRNTBOBIBLEN /2 258

o I—YDFHEOMKREFALHEMREMHIT 25077V r—>ar,

Bz, 70 £ b OBEEEUSH DB 5% OMEEFARL LS &35 L. 10 EOFE/NMNUIEE 2 EDFEEEI/N
BRETIES R o TLEVE T, sEMRZMELAL TR PEMILES T2, UMTD XS
WEWDIZ o E VBN E T

>>> from decimal import *

>>> round(Decimal('0.70') * Decimal('1.05'), 2)
(RDR=V ki)
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Decimal('0.74')
>>> round (.70 * 1.05, 2)
0.73

L DHIT, Decimal Zffio7FtHETIZ. REMOLaMRFEEINTE Y., AT 2 NO#ELD & BENN
WHME T Z 4 MW LTV d . Decimal I3 FEIHE L FUGETIHREZITVL, 2 EFE/INEA 10 /)
Bl 2 EMEICRBITERWZ LI Ko TEZ 2 ZHE L TWE 5,

Decimal 27 7 RIIMHELMEZRITE 270, 2 EFEF/ NIRRT MIFRED IR TE RV L S BRERD
AHHPEET A P D EJTEET:

>>> 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& Hi5 &, LELRIFITORBETHMEAEEZITAE T

>>> 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 T3V DN DAy =IO 22—V EFALEST, 77V
T=aVPHEINTEEEREL L TWED, BEODN—Ia D[ VR —T 24 AIHEITFLTNWS 72D
2. FA TS5V EDON—Ya v R EL T332 dHD ET,

ZDlD, 1DOD4 YA b —)LE N} Python BETDT SV r— a3 YOERIHIET 3 Z L IEARAJEET
T, DLT7 TV —Sar ARBHEZEI2a—DA—TYar 1.0 ZERLTWC, Hlo7 Vs —2 a2~ B
BRICEY 2 —DN=Ta ¥y 2.0 ZERLTWEHE, 2 00ZRIIHERLTVT, 1.0 2.0 DELR
DN=Ta YA VA=V LTORITDOT SV r—a VHAHEEE A,

CORMEDOMREIT RIBRE 2/F2 2 T3, (RAERE L IE. REDNN—Y 3 » D Python &EOHDIENM
Ry r—I%E&EAY Python 4 YA+ — L Z2HRT 274127 FUTY,

M7 FVr—2a YZERFARORBEEZH S Z e B TEE T, LDBNTDH - F-ERDE EZ RS 2
BE. 77V =y ay ADPEREOERERE R R TEIIIA TI7VDN—=Yay 1.0 B4 YA =L L,
7TV =2 ay BARORDIRBRIEICIA T2 VDAN—Vay 20 A YA —LTR3IENTEET,
FLTT7 VT —2ayBRIAT75VDN—Uar% 3.0 CEHTAIL2ERTZIGEES. 77V r—
ary ARHELIEEA.

12.2 {RABIRIZDIERL

RIEBREDIER E EEEITS72DDEY 2 — LD venv T, venv (LBEHEAAMHERD o L HT LWL —
Yar® Python 24 YA+ =L LET, BEDAN— 3 D Python 234 ¥ A h— L INTWBHE,
python3 DX S WKHA L 72w AN—= a3 Y ZIEE L TEITT S Z LT Python N— a Y 2ERTEE T,

RAEBEZ1E 5 11, BB ZEC 74 L7 U ZRDT, 2D7 4 L2 MY DARRZIEEL T, venv %
A7V T e LTHEITLET:

[python -m venv tutorial-env

ZHUZ tutorial-env 7 4 L2 M UDRIFIUIMER LT, ZOHIZ Python £ > &7V X, ZOif# T 3
77 ANDA—2EOY TT4 L7 MU ERIED ET,
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A8 D—BINZT 4 L7 MY OBANE .venv TF ., ZDOAFNE. WEIZS 2 A TEINATWVWEED, T4
P27 ZPT’?E?%IEHH%EBEEHT6%5!1%:19‘0)‘1 b, WEIZIXZD FEXRA, Ty —HDODY — L THR— F X
NTW3 env BELHERE 7 7 ANMCEBR 275y adfiIELE5,

FRERE R o6, 202G 2 8ENHD £3,

Windows D&

[tutorial—env\Scripts\activate }

Unix *® Mac OS O5&

[source tutorial-env/bin/activate

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

RIERE 2GS 2. 2D 7 ay T MR OIRERENR REINS X 51272 D, python % FEIT
T % ZDRMEEED Python 2ET32 L5120 %7

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/1lib/python3.5/site-packages']
>>>

ARG 2 L § 2121E, & — 3

[deact ivate

EANLET,

12.3 pip ZE> NV T—2 IR

pip EMFIEN B 705 LA TRy =% A VA=, 7y 7L —F, HIRTZZ P TEET,
7 7 4V FTIE pip 1& Python Package Index 226y 5= % A4 YA M=V 1LET, 77 VHZloT
Python Package Index ZH% 32 Z & B TEXE 3,

pip & Vinstall” . “uninstall” | "freeze” R E, WL DHhDY T aAw Y RER->TWVWET, (pip DTBEK K
¥ 2 X ¥ M3 installing-index 74 FZZL T ZE W, )

R r—IBFBBELTEDOR F—DRIREA VA N—NLTEIeNTEET:

%Té
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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 == A N—VavBFEEEMITBILT, HEDN—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

FLavy FEHEETLEEES, pip BERINIA-—Va VWA YA M ILFEARERRLTADB LE
VAo MON=Ya VFEEERIETIUIZEDON=Ya %4 YA b—=)LLEF L. python -m pip install
--—upgrade ZETTIUIZ Dy r =V R BFIRICEH L ET:

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:

Successfully uninstalled requests-2.6.0

Successfully installed requests-2.7.0

python -m pip uninstall I~ FICHIBRT 58y r—o %% 1 DL EIEEL 3,

python -m pip show IFEE I NIty Fr =Y 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 ENLRTONRy =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 134 YA b= &N/ 8y, —Y—% %, python -m pip install 2IfERT %
TAa—~<v FCEKRLET, —BRREEE LT, 2OV X M% requirements.txt £\ 5 7 7 £ JVIZIRFE
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 LAZAIVv LT, TV aro—#e LTEHMAT S Z
EDTEET, 22—V —13MNE Ry —I % install -r TA 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 TS a vHHD %3, pip DIERR F ¥ 2 X ¥ M3 installing-index ZZH L TLZ&
W, RNy —IEER L TZN% Python Package Index T/BH L 7=W5E . Python packaging user guide
PSR TLIEE N,
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%

THIRTEEN

SHhfz ?

ZDFa2— b TNEFHALIZL T, BZ5L Python 2> TALI LW BEMNIETETHI Lo/
TL &S — HEMAROMEE RT3 72912, Python AL TAL o3 T3, T, #RTiX
I THHEE LS X VWDOTL 5007

ZDFa2—b VY7 Python D RFaX>F—>aryey bO—TT, £y hOHFOMD FFa x> 57—
TarEW oML ET:

e library-index:

IOR= a7 EE o kD TEL LEHTY, 2O~ a7 38, B EHES 4 75V DEY 2 —
N DWTDFEEZY 7 7 L Y AT, {ZHEMN7Z Python BLAYNE 7oK TAD Bila— FE2&EATWL
%9, Unix X =LAy 7 2ADFAAA, HTTPIZX % F¥ 2 X > MRS, GLBOEMR. a~> Fo4
VA TY a r OEN. T REFERZ DM RADEZRATI DIDDET 2 —ADBHYET, 74
TIVV I 7 VLY A%BEo b A2Z8T, MPRHTEZ20DAX=I %00l e B TEET,

o installing-index (¥, i Python 2—HIC K o TEPNZEBMES 2 —NLEEIR>TA YA =)L
TEEHALTVET,

o reference-index: Python DXEr <> 74 ZAZFH LLFHALTOE T, HODIIRKETIT, §
FBOTEERAA R LTHEHTT,

X 57 % Python BT 2V YV —2A:

e https://www.python.org: H# 7% Python ® Web %4 +, 2 —FSL RFF 2 X > b, Python B3 %
Web R=IANDKRAL VR —ZEATVET,

e https://docs.python.org: Python KF 2 X ¥ bADHERWT 7 A2 HL £,

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 — 1 DORF|TF, a—FDVY Y —
A LTb, TIWBRT LI THOADB RO SN ET,

o https://code.activestate.com/recipes/langs/python/: Python 27 v 7 7w ZiZa— Ffl, €Y a2 —
o, EAMNRZZAZY T VOERRaL 2> aryTF, EERZSDIZFAA DA Python Cookbook
(O'Reilly & Associates, ISBN 0-596-00797-3) It XN TV E T,

*1 »Cheese Shop” 1& Monty Python D27 v FT¥: BEIANF —RXBICA-7FNRY, BARDEF—IrhbENL
clerk 238 - 7z,
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e https://pyvideo.org X FRRLI—H IV —TDORED S Python BHEOELTADY V7 2HEDHTW
3

e https://scipy.org: Scientific Python v = 7 MIEHI O ESHREHE - #BIEEY 2 —WITMA. #E
REL 77—V =, IR Y AoN— 8L, MEtAaREDZL Dy r =V 2R LTV E T,

Python BIEOEMSPLHEOMEICOWVWTIE, =2 —R TV —7 comp. lang.python IZHFT 20, F7213
X =Y ¥ 7Y A b python-list@python.org IZHE B I B TEET, =2 —ATN—TX—=Y 7YX
F=rvzAENET, LEDoT, FAREREIN X yE—=—JF b5 ANEENCEAINET, B
M (2EE). FIUVEREORRE, FiLVLEY 2 - LORRLRET, 1 HIHEEORREHD T, X—V >
VA MDT —HA 7 https:/ /mail.python.org/pipermail/ THIHFEET 3,

BAROEN, 83 X< HIEM (FAQ L dMEINET) DYUR 2T =y 7 LTLEE W, FAQ 3# DKL
Wh EFohdZ OEMIEZTWET, HRLOMEINT ZMRBICEITN TV E0E LATEA,

1D
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%

FOURTEEN

MEEANRE CEEER

WL ODPDN—=Y 2 »D Python 4 ¥ & 7Y X Ti, Korn ¥ % GNU Bash ¥ = UIZH &0 3 85REIC
Too BED ATATITN T 2 fREMRECEIREIEEEZ R — P L T0E T, ZOMBEIIM A RIRERA XA L E
PAR=F LTS, GNU Readline 74 77 V2o THEINTVET, DI T7IVIIIHED FF 2
AYEHRBHY, ZITENEEDIBETOHDIEHD FEA,

14.1 275 L B RE

B Y 2 —ANHOMEIEA V& TV ZROEERIC BEIICEM LN ET o - T Tab ¥ — 5
HEEZIE O L. Python OXX D%, BIEO R —HAZH. BROFMAREREY 2 — LA ERKR LT,
string.a DEH%Z Fvy FTRYIShRK oV TE, &EO ' FTOXREZFHMEL. FMRe LTHELNL
F7T 27 FOEMEDP LW ERLE T, __getattr__ () XV v FEFRokA 727 bRUTEEN
TWBHE, __getattr__ ) 7 SV r—2a YERDOA—RFE2ETTE20S LABRVDOTERLTL X
W, 774NV FORETIEDHRIDL—F—FT 4 L7 M VD .python_history & WIHFID 7 7 £ MIZEE
ZMREFELE T, BREREREONGENRA VX TV DLy > a Y THUFHAT S ZeATEET,

14.2 WENAT 2 2—T I 2ORE

ZORREIE. FIHIDMD A ¥ & =) ZZHARNUIKERZEHTT, LBV R, TRV O OEENIKE
NTVET, IR TE2HRT 22 ZWIELWVA YTV MPRENLLHPETL & 5 (S—HIERDITT
AVTFY RN YPRENE S o TVWET), MZERMENA 2TV EZDS VRV T =T N2 o
THEVD LNERA, FHMR 74— bREDOMIEEF v 732 (HEWVIFERTE) a<v Y FHHEHT
L9,

X O ENHEENA X — T ZORED—2IZ IPython BB T, ZDA X —FYRIF, Hrirr
ATHELNTVT, X 7HiE. A7V 27 MERPEENLBREH L Lo ez oT0E S, o7 7
Vr—2a Y iZHRAZRAREND, #HAFEh s T, JloEh/-4 27774 TEBREY LTK
bpython 23®% b £,
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%

FIFTEEN

SN RER. €ORECHIR

FENRBIZ 2 Y E 2 — X =D = F Y = 7 1Z 2 L (binary) OB CRI T T, 2 21F 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 WO fEzHibEd, ZD 2000 BIF o7 M UHEEZRS, ME—R22 513 1 DHD 10 ER DI
TEIPNTED, 2 20HE 2 EBODHTEIATNE VWS ZETT,

PRIZZ LT, L AL DN 2 EEDO DL L TIEREICRDT Z B TEER A, ZOME. —IZ. A
T1U 72 10 EOFEF/ NMIREUL, 2 EIRO R/ MR T blE ik, REfic<s VicidES iz 3,

RONIFEL 10 25 HEZHRICHERTE XS, 7 1/3 2EATAEL x5, 78 1/3 & 10 D
THELT, UTOLITEMT 22BN TEET:

(o

& BT IEREZR IR,

[0.33

& BT IEREZR IR,

[0.333

iz b, DIBERRRT T, MEHEEEP L TEZ 5H, MRIFRLTHER 1/3 123k bERA, LoL, &
LoD IEMERELICIE R > TWL TL & 9,

FRc, HEE 2 & LARBITANIES S & . 10 o 0.1 3R 2 ¥ L/MICERICRIT 22 b
BTEFHA, HE 2 Tld. 1/10 3FEBR/IMEL (repeating fraction) &7 D £5

[0.0001100110011001100110011001100110011001100110011...

EIHEROMTIED S &, HPMEZEZ2 Z 2D $F, EEDFRED Y ¥ a— XTI float id, &
iy 2 OMATRIID 53 By M 20T, 2 ORERE YL L, TENMNETEREAET, 1/10 O5GE
&, /M 3602879701896397 / 2 xx 55 LA D XF, AU, 1/10 ITEWTE A, EEICHE CMET
EHD FEA.

EPREREINZ HEDDIZ, FLAYDI—FIE, UK I E FH A, Python k<> Vi hTwn
2 LB D 10 E/NBT OELUEE FRRT 2 DT, STV A EDIED 10 #/MNEDEEMET L 2%
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WZEENDNBTT, FLALDYI YT, b L Python 25 2 I THEX N 0.1 DELEEZZDF %
10 ERTRRL TV, ZORRIIRDI I -27-TL &I

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

U, FEATDOADPRELIEL R LD DL T EBHETT, DT, Python IO /EERRTZI L
T, M EFOReTWEFIcr YD F 3.

>>> 1/ 10
0.1

FRENTAERDIEHEC 1/10 TH B X IICRZI L LTH, ERIHHIN TV AHEITR DL RHETES
THNITHZ VD ZEEFIEZTBLTL XN,

BODPOELZ 10 #EROMENS, WL 2 EFHEBOEMEEEELTVE T, HlZIE 0.1 & 0.
10000000000000001 ¥ 0.1000000000000000055511151231257827021181583404541015625 & ¥ 1 3
3602879701896397 / 2 *x 55 MBI N E T, MUBAMEEZHEAELTVWEDT, D 10 EHOMED
eval(repr(x)) == x LWIHFMZMLLALEERL LS CEREINET,

HO Python &, B> 7 b repr() B M YEBIIZ 17 OB MEF ZF:> 0.10000000000000001
DEI7 10 EROMEEEATRRLTWE L7z, Python 3.1 22513, IZLAYDBPHET 0.1 DES KD
FLONTE D 10 EBOMEZERL 512D F L,

Z OEIEL 2 EROTFEV NI o TR T BRR DD TT . 24U Python DN TEH D FXAL, &
BRIDA—=FDNTTHEDD FEA, N—FY =7 OEFH/NRHREZ Y R—FLTWERETDOEETHL
FHOMEZROF 2N TEET (W OPDFETET 74V D, HE50VELOHSIE— FZ2EAT
b, ZOEE KRR LEVHD LRLEEAD),

I X VHTDRDI, XFF 7+ —~<vy bEFHALUTEMMEREGIRLZ 10 EREREBLZ N TE
3

>>> 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"

Ihps, EEOaAYEa—&X— LEOHED KRR ZADTVEZTFD, WHIFERZ L WS Ze 2@ L TBW
TLZE W,

b5 —DODFEEMMALE T, HIRIE. 0.1 23EMEICIE 1/10 TERVWEDIZ, 2z 3EELES F/-1E
ME2id 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—FLWER DT, round() BI%K
ZAH o THERNCAD ZITR > THOERID D FHA:

>>> round(0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)

False

BEZEXK LU ZEEEREIOEDOT 2 Z 23 TEEHEAD, nath.isclose() BABUI A IEMERER LR 2 DIC
BRI

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)

True

HBWVE, round () BIECE M WIALUERERICHES 22 b TEF T

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2)

True

ZD X2 EROFE NS OHEEIZIEZ S DEZ2H D 5, 10.1) OB DOV TH LW, TRE
Io— k7Y aryTIHVWEY, 2 EROEF/NROMMA L, FRKICL CEE T 2 HESEIZOWTON
2D T VHEIX, Examples of Floating Point Problems ZZH LT 723V, ZOME HI2EZD X
D FEM 2 3AAIX The Perils of Floating Point $ S L TL72& W,

TN D & "EGREZZDHD FRA", TITH, FEPMAEEO Z L ZBEICER LRV TLZE W !
Python @ float BHRIEICEBIT 2 = 7 —IFFEV/MIUSIEN—- R Y 2 705230 DTHH, IFLAY
DYy ETE—2ODHAED D EL 2¥*53 7D 1 TT, ZOMERIZLALDEETARIULEOSDTT
A TRE/MERTEEN 10 EOEHE TR, FEVNUR OB ZH712ATO b il oiiE o Er %
F5Z 2N EDTENTLEI W,

BERT —ADPFET 52— T, EROFEFNEGTEEORATIE, BICRENREROE L HE R 10 ED
MIBUCHO TRIRT 2045, REANIIIARED OFRZHE2 2 LICRE3TL x5, WVWTE str() TF
FTT, DM GEE U2, formatstrings 125 % str.format() XYV v RO 7 —~< v MLk
ESIL TV,

FEfi7: 10 EREBEIDRELY 22 X5 BIGEICIE, decimal TP 2 — L Z2FHALTATLEE WV, ZOFE
Va—NVEZEREFT TV = a VR EREDORENRDONDZ T T r—a VITHE L. 10 EROFHER
EHELTWET,

ADIEHERFHE 1AL LT, fractions £ 2 —ADHEHEBICHESCHEZHZELTOVET (1/3 D X5 B
FEMICRTZENTEET),

BRI DFEINHEDAY —2—H -k 5, SciPy e =7 FPEEL TW2 NumPy Sy 7 —I %
ZOMDEFER Ry =Y BN TABNRNETT, <https://scipy.org> ZHBHL T ZE W,

Python 13 AHIC float DIEMERENDERL 77 — 2GS 220DV — LR L TWE T, float.
as_integer_ratio() XV v Nl float DEZHFHEr L TRHLET:

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)
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CDONRIFIERER DT, JTDMEZERIEITT 5 LN TEXT:

>>> x == 3537115888337719 / 1125899906842624
True

float.hex() XV v Fid float D% 16 EHTHREHAL T, ZDED IV 2 — X =03 > T\ 3 EHERE
PRECTEZT:

>>> x.hex()
'0x1.921£9f01b866ep+1"'

Z DIEHE: 16 EEERIIZ D & D float HEIEMIIETL T 272D 5 2 e BN TEF T

>>> x == float.fromhex('0x1.921f9f01b866ep+1"')
True

T 16 EBERBUIEMZDOT, iz (F7v b 74— LI IKEFEET) N—Y 2 Y OHEZ % Python T%
DED LD, OZDT7 =<y bEFKR— P LAFFE (Java  C99 4 Y) LIEMEICPDED 325 DIH]
HT2ZenTEET,

OBy —n e LT, GatlLHIZB T 2MEOn A ZHE ML T NS sun() YD D £3, ZHIFR
FHINEAHRDIDITHREE Z N E T, ZAUT KD, BREPRRNE G EL 52 2 $THERS L
7Y, FRPUE 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

math.fsum() 12X HIEA T, B OMERIC THRbizi 23X TGEHL, BROADIE—EL T T,
ZHE sum() EDEBVWHDD, RERANBIZE ACHEIN, RENZEHNPEIGEL RE X542 L
Wi —2 Tk, XHIEMETT:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,

-143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float(sum(map(Fraction, arr))) # Ezact summation with single rounding
8.042173697819788e-13

>>> math.fsum(arr) # Single rounding
8.042173697819788e-13
>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:

total += x # Multiple roundings in standard prectision

>>> total # Straight addition has mo correct digits!
-0.0051575902860057365
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15.1 RIFTS5—

ZOETIZ. 0.1 OFNTOWTEICHIAL, 2O XS5 KFr —AZHRLTED X S I FEIERLR S 2 H
DTITRDDERLET, ZZTlE. 2 EERFOFH/NIGEEIZOWTOREMIZHFER D 2D LTEE
RHEDFET,

KILT 7 — (Representation error) F. WL D00 (REITIZIZFE ALY D) 10 ED/N DY 2 #EE (FE 2)
DN LTRETERVE VS HFIHEBRLTOET, Z4Ud Python (% W& Perl, C, C++, Java,
Fortran. 3 XU Z DM <) 2 HIFHE D OIEER 10 #EEZ R R TERVEELHHTT,

BEZSIRDZDTL &S ? 1/10 13 2 #EED/NMITHBEICEHATE I A, 272 d 2000 FLFE, 1ZIXTAN
ToO~> iZ IEEE 754 2 ¥ OFE/ NMNIGHHEEZFHWTE D, 1ZEITRTDOF T v b 7 4+ — A TiE Python
DIFE) NI % TEEE 754 binary64 ” ¥ (double precision)” fEIZXHGfTT %3, IEEE 754 binary64
fEIX 53 £y FOREZR RO, FEKICANZITES 35, ARERIRD 0.1 2R BIEWVHED TEICE
fal., J/2MN oFRcL 5B hL %3, JIdbx5E 53 £y FOREDOEKTT,

[1 /10 ~= 3 / (2%%N) ]
FEEXEITL
[J ~= 2%xN / 10 J

ERDET, JFHFEIC B3 By FOMEER o TV (>= 2%x52 7228 < 2%x53 ) T R EVWHTE, N &
U T2 1% 56 127D £3

>>> 2*%*k52 <= 2xx56 // 10 < 2**53 J

True

FTRDBE 61T 2HbroL 53y FOMEDEEIMRED N OME—DETT, J OHD X 2HIZZ D%
DB DTT:

>>> q, r = divmod(2**56, 10)
>>> r
6

RIRD 10 OF L2 D T, REOERZYID EFThodoickh x5, -

>>> g+l
7205759403792794

> T, IEEE 754 OfSFSEICHBIF 5 1/10 DED 2 2 R ORI

[7205759403792794 / 2 x* 56 }

DT eaEE 2 THo TS LET:

[3602879701896397 / 2 x* 55 }
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D7z TP EF 0T, ZOMIEEBICIE 1/10 DDA LREVWZ RICEFEHLTL IV, dLYIDIE
THELESAR, FlX 1/10 XD b TFINS D ET, E55ICL5 BER 1/10 TEHD A |

DF D, FHEMKIX 1/10 7 " HET 27 ZLIRLTHD £R A, stBEPHEMBTE 201, LD X 5 2
g TH Y. IEEE 754 OEREEH/NMUSETHELNS D o2 b SWVIELUILITIZZRD 7

>>> 0.1 * 2 *x 55
3602879701896397 .0

ORI 10%*55 Z T AUT, 55 T THERDEEZ R 2 Z e TE£T:

>>> 3602879701896397 * 10 *x 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

oh & OB B O 2 & OE L T w 3 E W O B fE A 10 #OB fE
0.1000000000000000055511151231257827021181583404541015625 I IFIEHFEL W WS Z 2 TT, %
COEFE (HwAN—=Ya »yd Python 28%) TlE. B27% 10 EEZERRT 20TIERL., MR AT
17 fcho x93

>>> format(0.1, '.17f')
'0.10000000000000001"'

fractions Y 2 —JL ¥ decimal Y 2 — L Z2H5 2 CNSDEHERZHEICITAE 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

452

16.1 XfEE—F
16.1.1 T5—0IE

IS5 —DHEETIE, A VR—TVREFLS—A vt -V ARy 7 L —REBFRLET, WHEEE—FT
. ZN ST TR Y T MRV ET; Ty AP ET LGS, ARy 7 PL—RERRLTERDL
HNOT AT —RATHT LET (try XD except BT NLAIME, T2 TVWI I —ZEH7h F
HA) —HOL I —I3HEMICHMITH D, YO TRAT—XATHT LET; ZUUINETORES
RHLEOAETVAROESWCHEASINE T, 27— A vt—YR3eTEE S —HHicEXIATAE T, 2
AU LT, lERFET L@ me 52 NEREELNICE AT T T,

HI D IABILF (interrupt character. ¥#ifld Control-C %» Delete) Z—RE 7/ X7 > 7 MR LTX
47T, ANPWMODBEEINT—XTR YT MR 3, ! ax Y FOFETHIE DAALFE2 X4 T
3% ¥ KeyboardInterrupt BIAAA XM EINE T, ZDRISNE try X TUHTE X3,

16.1.2 E17AJge% Python X2 1) 7+

BSD A® Unix ¥ 275 4 Tid. Python 227V 7 rES 2227 Y P D XS ICEEFITAEICTEE T, 2
NEITIE. LT AT

{#!/usr/bm/emz python3.5 }

(ZZTRAYXRTYXPL—HD PATH LIZHZ2ERELTVWET) ZRAZ Y T MORHICEEZ, A7V T
F7 7 ANICEITAREE—FERELET, #! 37 7 A VOBRAIO 2 XFTRITINERD EEA. TIv
P74 =2 Ko TE ZORMIDITZ T 28T XFH Windows X ('\r\n') Tl <. Unix X
("\n") TRUINERSBVZIEBHDET, Ny T2 FFRY FXFE, $4DE '#' 1. Python Tika
XY M REZHRDL7DIHEONTNS Z EIERL T I,

chmod I Y FEEZIX, A7V T MNICEITE— FREITHREZEZ 522 TEE T,

*1 GNU Readline v 7 —JICHE T 2 BEOBNTH TN e 0HH £T,
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[$ chmod +x myscript.py

Windows Tlid., " FETE—F” O X5 BMRIEH D £H¥ A, Python DA YR +—F —IZHENIC .py 7 7
A /L% python.exe IZBHENT 2 DT, Python 7 7 A VEXTAZ Y 752 ZnE A7) S e LTEHE
ITLUE S, .pyw 5k 73 (BRI pythonw.exe I2) BEANII S, MEa Y Y —L v 4 ¥ P2l LT3
TLET,

16.1.3 WEE— FHOEHHRITI 71

Python ZXIFEINICMES & ZI12E, 4 227V XEENT 2 BICEITIN A 50 DFEEN LRI~ Y R3H 5
CERLR R ELS DY FF, Z2hEIT5I1T13, PYTHONSTARTUP ¢ FHIN BBREZE K E. 4 » & 7Y XiELH)
FHCFITEIN2 A Y PR A7 7 A VAICREL $T, ZDHAEIX Unix > =L@ .profile I TV
%9,

D77 ANEREELY Y a v D ERFFANINE T, Python 252~ FE2RZ ) P bHiAHLT
W3 EER /dev/tty Aav Y FOANILE LTHRINIEEEZI ATV S (ZoGa&Elty > aryo X
SIKEELEF) BIFTRAEWVWESIEZD7 7 A VEFAHINERA, 774 VAD A<y Fid, XEEH
Ay RHAETINZHATZEM & [ CAAIZEENTETEINE T, 20k, 77 A VATERINTVRED
import EN/A TV =27 NI, ZOFEEMNGELY > a VATHS 2B TEXES, £/, ZOD7 74 LAT
sys.psl ® sys.ps2 ZZLBEL T, Ry e LHEITZIHTEET,

BLEAEDT A L7 FUDLEMTAR— 7 v T 7 74 VEFHAHLIZVDORL, 70— 2NLDZAX— |
7w 777 AVDOHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read())
DESRTOTFLZELIEDTEERT, RV VT MTRR= T v T 7 7 A Vv Dizs, DT
DEICLTAZ Y 7 MHRTHRIICEIT LR ITIUIZRD TR A:

import os
filename = os.environ.get('PYTHONSTARTUP')
if filename and os.path.isfile(filename):
with open(filename) as fobj:
startup_file = fobj.read()

exec(startup_file)

16.1.4 A X231 XHEa—I)

Python {2 —4% —72% Python Z AR Z< A XF 570D 2DD7 v 7, sitecustomize & usercustomize %z
FBELTOVET, ZOHBED LI CEEL TV 2225121, £T1E 22— —D site-packages 74 L7 b
VOB E RO 20BN H D £F, Python ZREEI L TRODa— FEFITLTLZE W

>>> import site
>>> site.getusersitepackages()
'/home/user/.local/lib/python3.5/site-packages'

usercustomize.py ZZ D7 4 L7 F VIR LT, ZZTRD VI ZITRTEL LD TEET, 2
D7 7 ANVFHBIA VR— FE2ENCTZ -s 7> a VEFDRVRD, £TOD Python OEBIRFICHESTX
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nEg,

sitecustomize €Y 2 — A SE U XS WCEHEL E T, —HRINICa P2 -2 —DEHFIZL-oT, ZFr—nx
LD site-packages 7 4 L2 b VITAERK E 4L, usercustomize & DA Y R— I Fd, FMllE site €
Va—IlDRF XY FESBRLTLEX N,

1D
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8%

RAsE&E

>>> 4
VRITIT 4TI BITET 7 AL ED Python 70 YR TT, A YEATVRXRTAVRTIIT 4
TWETENZa—-FHITIIBTEET,

K
DHDPEZLNET:

o« AVERSITF 4TI INZBVT, A YFrrE&Nza—Fray s, WETEEAEDRY ) XFE
O GLIEIR. AFEL, BRI, ZE5 A oW, Tar—&X—okic, a—-FEANTIE
WCRRENST 7 4L bD Python v > 7 T,

o HHAAADER Ellipsis

abstract base class

(MREES 7 R) fIREIK S 7 A1F duck-typing 25T T 5 DT, hasattr() REDHIDT 7 =v
7 TENBHFTH - 72 D Wb I1cii 2 (1213 magic methods DIFH) JHICA ¥ X —7 = — A% ER
TAAEZRMELET, ABC 3MRME (virtual) 727 7 AZEALET, THUIET 7 A0 kKL
FHAD, ZNTD isinstance() X issubclass() ICFRMENET; abc T 2 —ILD FF 2 X
Y FEZRLUTLEE W, Python 121d, < DfflAaids ABC 23RS A TVWE T, ZDHRIE,
(collections.abc EY 2 —/LTC) 7 — X #iiE, (numbers €Y 2 —/LTC) . (io EY2—1LT) A b
U —24, (importlib.abc EY 2 —JLT) 4 Y K— b7 74 Y Z/RPFB—X—T7F, abc EY 2 —/L%
FIHLTHE®D ABC Z1ERTZ¥£3,

annotation
(77 7—=>ay) B 77 2@, DT X—20RVEICHEFRT 2 7L TT, ElickD
type hint & L THELDATVWET,

O—HNVEBDT ) T— a VIZFATRIIE T 78 ATEEHAN, Zu—"AZH, 75 2E@M. B
BO7 /77— aryi3FNFRNEY 2a—)b, 75 A, D __annotations__ FFREIICHIF IR T
WET,

FEBE DAY 2 variable annotation, function annotation, PEP 484, PEP 526 &L T 72
WV, o, T/ T7=2avENHTERA NS 27T 4 AL LT annotations-howto dZH L T <
7EE W,
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5% (argument)
(518 BRI TBIC, B (£ AV R) WETHETT, Bl 2@EsH D 3

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—

7 — 5Ty
complex(real=3, imag=5)
complex(**{'real': 3, 'imag': 51})

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, £z * 1
Welr 7z iterable DBEFRY LTET I e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES |
T

complex(3, 5)
complex(*(3, 5))

EEIBUIBEBOERICBOWTERITE o — A ZRIcE b B TonE T, EH L TETIHANCOV
T calls 2BBLTLE XV, PV X9 ZRAZBOWTEBBEZRTEDICHOLOIREHS Z a3
RFEF, TN HIe —HAZEICE DY THENET,

RE1% . FAQ @ FHEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager
(EEia > 7% A b~ —Y v) __aenter__() & __aexit__() XY v FEEFT S I LT async
with XNOREZEM T 247922 T, PEP 492 TEAXINLE L7,

asynchronous generator
(FERIAY = % L — &) asynchronous generator iterator iR 3B TF . async def TEFRI N/
N—F VBB T E T2, yield REFFORTERD 3, yield i async for /L— 7T
TEZHOMIZER T 2DIMHHINE T,

BHIZIEAY = 3 L — X BBZHEL I, XRICE > TR ERBS zRL—21TL—% 2875
GEhd D £, BREINTERPHS 2 THRWEE, FBRLO DIt B2 AL £ 9,

FEFIAY = % L — ZBIEUCIE, async for X° async with X THL await RIDHZ I 2D
D i‘—é—.o

asynchronous generator iterator
(GERIY = 2L —& 4 7L — &) asynchronous generator B THERENZ AT 27 M TT,

ZAUX asynchronous iterator T, __anext__() XY v K& THIXN 3 & awaitable 7 = 7
FEIRLET, 20D awaitable A 7Y =27 MI, KD yield RETIEFAY = 1 L — X B OARMEKE
FEITLET,

% yield TIEX—FRNICLEZHIKI L. Z DB OFETIRE (B =W NVEBPLREF O try XZ2ET) &
FEELET, RS T RL—R14TL—42 2 __anext__() TRIN=MD awaitable THRERIZH
B3 2. ZOHEEFEIINE 3, PEP 492 8X U PEP 525 2B LT 230,
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asynchronous iterable
(JEMHAA 77 7)) async for XOHTHATES 4727 b TT, HHED __aiter__() XV v
B2 & asynchronous iterator ZRELRIFIULZ D £¥ A, PEP 492 TEAINE L7,

asynchronous iterator
CGERMIA 7L —%&) __aiter__() & __anext__ () XY v RZREL LA TP 27 bT
9, __anext__ (O & awaitable & 7Y £ 7 b RBEIRIFNIEZD £E A, async for 1
StopAsynclteration 4t Z XM F 2 £ T, FEFAMA 7L —FD __anext__() XYV v FHK
§ awaitable ZfR L £ 3, PEP 492 THAXhE LT,

B
(B A7 =7 McBEEMT O, Py FREARRE > THAITTEESRBEINAETT, flzid
T2z b o DEME 0 BEFRoTWEE, ZOEMHIX 0.0 TBREINE T,

F 7Y 7 MiZid, identifiers TER XN ZMAlIFTREBRVWARTIOBEER2 522 Z P TEET, 128
ZIE setattr() ZfHWV, ATV 2 bR EREFALTVWEIEEITAET. ZOX5REHIERY
FREARATET7 7 RATET, RODIC getattr() 2o TWMBILENH D £73,

awaitable
(F#H%P]EE) avait R CTHAT 2 2Pk EZ2 A 72 =2 M TI . coroutine >, __await__() XV v
FW®HBF 7Y FTF, PEP 492 2B L TL 72XV,

BDFL =

R E B MHEE (Benevolent Dictator For Life) OB& T3, Python OfF#F. Guido van Rossum D
Z&T9,

binary file
(NAF VT 7 A4N) bytes-like TP TV 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 XY A TY,

Str A7V 2 POBAEBEENTELZ 7740 F 7Y =7 MTOWTIE, text file bBRLTLZE 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 77 —%24MtalgEk At 7o 27 b,
bytes, bytearray, array.array . %< O—#&H7% memoryview 7Y =7 M ZHICH D X
3, bytes-like 77V =2 ME, T—XTEM. NAF VI 7 AANDRE, Vv MeEHLLEERGER
. ANAFVTF=REERTIE20VAVARBECHHAT2 8P TEET,

BOPOBIETREINAF VT —RZ2ZEETL2H0EDRDD 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. MOBOIDEETIIRLERA
TV VDAL F ) F—& (7 HAHLERO bytes-like £ 7Y =27 b)) ZRELE T, U
bytes & bytes D memoryview A 7P MOEENET,

bytecode

callable

("4 Fa—F) Python ®Y —2a— K& Python 7025 4® CPython £ ¥ &% 7)) X DNEERE
THBINA FPA— ANy RANVEINET, N Fa—Fid .pyc 774V F vy adh, AL
77 AN EHRETEINZ L 2R EDERCRDET (V—RIA—=F2HNL ba—FANOHED
AYRAVIERENET), O " HEFEE (intermediate language)” 1%, & & DA b+ a2 — Rizxf
JE3 BHEMEEE RITT 2 RETSY TEFTA22 VWA ET, BEEAFELE LT, N4 ha— RIZER
% Python {RME~> VRBITHIET 2 Z &%, Python VUV —ABTRETH 3 Z e 3TV E
A

N ba—Foma—EiZ dis EYa2a— 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

(A= 7)) FRDD BIFRTETIN D 7DITHIEE LTRSS B

(75R) A=Y —ERA TV 27 VEERT 570D F7 > FL—FTF, 77 AEHRIIEE, 2075
ADA VAR ALDEEET ARV Y ROEREEAE T,

class variable

(75 2AZH) 77 A LICERSN, Z7FALRLT (DFD, Z753ADA VARV A ETIERELI) &
HXN3ZeZHNE LTWBREKTT,

complex number

(HZH) LN TORERREZIRELZD DT, IRNTORIIER oM LTRINET,
RS RBEEANL (-1 OFHR) CFEHEHT 0T, —ICEETIE i e Ehh, T%TIE j v &
HIEd, Python I3EFELBITHAAATHIEL, BEDOKIL 2> TVWET, BHEREIC j 20
THEEF T, flz1F 3+1j TY, math Y 2 — LV OERBIEFA T 2121E. cmath Z2#HVE T, #
FROMHIE 2 D GBERBFORET T, REEEZEURFIUR IZEMEEVREHLTLE- T
Wwtlzxd,

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) a2V TF A MKFL TRRBELZFOLER, ZHUd. H2EBDELNE L2 DFAT
ALy FTEED{FLIAL Yy FEB—ANLZA L =B TVWET, LrLary7FAPERTE 12
DETAL Y FIZWL DDAy TF A MDD, ar 7 xR PE-D T RIS IR 2 2
7 DEDBIFTT, contextvars SR L T Z X,

contiguous
(B2, 8ft) Ny 7 7 DSEEEIC C-&E#t £721% Fortran 8t THRGEIC. £D Ny 7 7 8K LT
W3 EHBREET, TaXmmNy 7 713 C @i TH D Fortran #fHTT, —KITOEFITIE, ZDE
RIHT XY LTHET 2 X5 REEIN, BRFERLarSMMEVEI TJEF T ET, 2X
LD C-H#fRLEATIE, XEY 7 FLREICERZ K S BRICEBREDOIRZFORBRINCED 5 DITH L,
Fortran ##i /2 ALY TIZRA) DR A FHIRAINCEN & £ 7,

Jl—F>
(Aan—=F) ar—F @I I7N—FrDED ~RNZEXTT, 701 —F IZ@RD SN
POAD. Blokd s MiSroHE T, aL—F U ICFZL ORkL RHIS»H A, 15, BT
B5ZEMWTEET, 2L —F I async def X TEETEET, PEP 492 2B L TLZ& W0,

coroutine function
(An—F VB coroutine 7Y =7 BT TT, ar—F VBIRIZ async def X THEIELX
. await. async for. BL U async with ¥F—TU—FZ2HOZLHKET, Zhsld PEP 492
TEHASNE L%,

CPython
python.org THAMA XN TWS, Python v 7o 3 v I FiEOEMENLEETT, "CPython” 2\ 5
BZEIX, ZDR¥E%E Jython % IronPython ¥\ o 72D EH ¥ XBI$ 2 RENHE ZHEICHH SR
£9,

decorator
(Fav—%) HloEEEIR T T, @, ewrapper WX THBZLH L L CHEASNES, 7aL—
2 DO—f& 72 FFFZ. classmethod() ¥ staticmethod() T,

FaAL—RDFREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRNICFE LD DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUHERD 2 ZRCBFIELETH. HEDEDNERA, 7L —RIZOWTHLIZ, BIBER B
FL IVIREE DFFa XY bEBRLTIIZE 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.

FTRZVTEDAY v FIZB L TOFEMNIZE. descriptors % Descriptor How To Guide 2[R 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
(FEENEKED) iterable NORTH 2 WE—EHOERZLH L T, ZORRDN 52 SHEZIR S 2 %
7 W EEFTT, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfHn *x 2
XM BEEEE AR L 3, comprehensions 2SR L TL 72X W,

dictionary view
(F¥#H L 2—) dict.keys(). dict.values(). dict.items() 25RT A7V =7 +TT, HHEDIEH
DEFZE 2 — 2R L ET, bbb, HENLEINL b2 — B ZNERMLET, HEL 21—
ZERAIICTERR Y A MICT 211X list (dictview) R L TL 22X W, dict-views S L TL
7ZEW,

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&FoTWADERETZDICA TV 27 FORE RV
0275V ARANTT, b, BCA 7Y 227 FDXY v RRBUEASIRZN D fibhizb
LEF, (7ELDXSICRAT, 7TEADESIBITE, FRRETEATHS,)) AV E—Tx—2
PRIDEHRTZ LT, EFLFHFAvENa—FiE. BVE—T7 4 v 7 REE2HF L CERImMES
MLEXEET, v 7XL Y7 type() % isinstance() ICXBHEXEITE T, (7z7ZL. Xy
IRAVY Tk MREEV SR THET2ZdTEET, ) 2ofb b, MAIMIC hasattr ()
ER FAFP 7uZ'2 27 %HMELET,

EAFP
BRI Z L 2 X DEFLZF 5 /DA% (easier to ask for forgiveness than permission, ¥— 7 4 — Dk
AN OWETF, Z@ Python TIALfbhTWwda—74 Y FTAXALTIE, BEFENEF R
WDFIET 2 HDEMREL. ZDRED > TWRGEIHINEMIEL £F. ZOBRTTFRIETS
a—F 4 YRR N, try XB L except XD XADHLZDPRETT, ZDT7=v >
F. COLIRBHETEILIMMONTWS LBYL AR AL MIBNZSDTT,

expression

(R) IroEriHiizhsd, —FrFHDORML (a piece of syntax) TF, Wz 22, XV 7
Fob, &Hil BT 7R HETFPEBECHE LAY, HERTAOBEROMAENRTT, ho%<
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Sin L EW, Python TREFHEOETOMBERLRE VI DI TED Y £H A, while DX ST,
KELTMEARN L HHDFF, AABKTIIRLIXTT,

extension module

f-string

(fEBREY 2 —) C % C++ TELNZEY 2 —/L T, Python ® C API #FIfi L T Python 27
Ra—F—a—FeRhEDhLET,

£ R B MRSV STFAN Y T T UE Vostring” 2 RREA. ZAUE 74— v FIEATAIY
T IV OREFEIEDOELI 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 3SEE DT T A0 N1FU—=T71)L. Ny T77E0/= NA
FT)=T7A4)l, LT TFALT 7ML TT, A VR =724 AlF i0o EY 22—V TEHEINTL
ET, 77 ANATI 20 M EIEIIEENL 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 PUTRERKTa—FEN3 2 ehn
RAFXNBLTWEBDERA F77ANTVATLDIY A—F 4 VP TIUABRIAE SN D - 250G
1. API B2 UnicodeError ZEH T2 03H 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) AV R=PENTVDEY 2—VD loader DFEREFITTE24A 727 bTT,

Python 3.3 BT 2 D 7 7 £ Y X935 D ¥3, sys.meta_path THHINZ meta path finder
¢ . sys.path_hooks T N3 path entry finder TS,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

147


https://peps.python.org/pep-0498/
https://peps.python.org/pep-0302/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0451/

Python Tutorial, 'J1)—2X 3.13.0a5

floor division
(U D & CRRE) —FaWEBRICU D 15 T2 BEERRE, YD TREHEE I // T3, HlRIE 11
/] 40F 227D, TR ENFMNCFE NG BOBEDORAETIX 2.75 AV IR-oTE T, (-11) // 4
& -2.75 Z INEVWAIC A S GRIFE: BOERARADADZITS) DT -3 127425 L IHERELTK
72ZW, PEP 238 2B LT EX W,

3k
(BE%) PEORH LANCEZ RS —E oD Z T3, BRICIZ 0 U LD 318 213 2 e hHkRET,
FEEDOEITRHI T Bz RS2 ek E 5, R5IE. AV v R, function ZBL T E W,

function annotation
(B 7 /77— aYy) DT X—=ZRDED annotation TT,

BT 77— ayid, @R EEYF oDifEbhET: AR ZoOBEZE 2 2D int BD5|
Breiis L s, 7 int MORDEEZFO LRSI ATVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function O TSI TVWE T,

HEBED AN H % variable annotation, PEP 484, #ZML T XV, /2, 7/ 57— a v &F|
HA3T2XRAN 75275 4 2% LT annotations-howto 3SR L TL 72X W,

__ future___
A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when
it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(IR=yavryay) ZNLIBEEDNS Z L DRV E Y RFRT 20U TY, Python ik, S
vy b, ERSEEBE UBEST 2RI R—YaL 7 & effio ThHR=—YaL s> aryzifung
Fo AN=YalLr7&Fgc B a—NEoTHRIETEE T,

JIxrlb—%
(¥ =2V —2&) generator iterator ZiRFBIT S, @EHDBBIIUTVE T2, yield REHOHRT
Hizh £3, yield U, for L —FTHHATEL D, next() BETHEEZ 1 D3 OWMOE LD TE
5. EHOWM O ZAEKT 2 DIHHE LT,

WIS 22— ZBBERLE I RICL->TR PxRL—FATL—&% 2HT58»7HD %
T BMSNEERPHSNTRWEE, RO B2 AL £,

generator iterator
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(Y2 AL —KA T L—2&) generator BRCERENE 47V 22 FTT,

yield D7 NAATFEATIREE (RAMTABSARLED try X2 ED) L T, WHEIZ—FIvicH
Miahgs, SxRL—FATL—F PFEHINZ L, T LMEZIT L £5 (B8 OB ET
D7 TITHT LWIREED HBHAR S 2 D & 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

(Y=AV v 7B BB LR C#E2 5 2 BEBE D SRS M o BT, MU LKIcY
DEEZHNDEPET 4 Ay F7NALTY AL I DRESINE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 2L T Z X0,

generic type A

type that can be parameterized; typically a container class such as list or dict. Used for type

hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

global interpreter lock ZZBIRL TL I2E W,

global interpreter lock

(=2t & FY Ry ) CPython £ XV XBFHLTWS, —EIZ Python @ /N1
FO—F 273220y RE—2FEFTHE I 2HHET2AMATT, ZhICED (dict &Y
DEERMARALEEZETL) A7V 22 N EFADBRKT 7+ 2120 L TRBRMICERITR 5 DT,
CPython OFEENRS VY INIRDET, A VX TVXERERY 75528 T, wAF T aty¥=
UL ZUMHILD TR M e FIEHZIT, 4 VR T REMHHICILF ALy RFILTE 2 X512k D
E

7272 L. BEED 2 W0IEANED WL D DIIRE Y 2 —iE, Efie Ny ¥ 238 R C O E O E WL
3 5e %2 GIL 2T 2 X5 ICREFEINTVET, £z, /O WA F 255 GIL 13 IRk
INET,

WEIC T HEHRYALVF ALy MME” Lied 270 2 (BHAINZ 7 =22 flirVhETr Yy 75 3)
DPHEINE LD, —BINES IV Tety FDGEDNRT 3 =< Y ADREL > 2O TR L 4
ATL, ZORT7 43— Y ADMERZFRRL X5 2358, REN X DEMICR DRI R 28
TEHELEZOLNTVET,

hash-based pyc

(N ¥ aR—=R pyc 7 7 A) IESHEHEIT 27012, MIGT 2 Y —R 7 7 4 VO RMKEHRZIT
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BNy Y2l FHT 2N, P2 —-FDF v v 2774 TF, pycinvalidation ZZH L TK
7ZEW,

hashable
An object is hashable if it has a hash value which never changes during its lifetime (it needs a

__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny T aRERA T 27 PRAFFEDOXF —REEDA N L TR ET, FHEPEEDT— &2ME
BHNETA Y > affzfio T2 75T,

Python O A I 2 =X TNV RMHABAALA TSI 27 NI, IEEAEB Y Y 2R[RETT, (VR FHED
E97R) I2a—&RITNRAYTFENY T2 RARETT, (Z IR frozenset DL S72) 4 I2—&7
NiaAYTHE. BRPINY Y aFRETH I L EDANY Y aA[RETT, T—F—FERDI TADA ¥
ARVATHBEESRATI 22 MEFT AL b Ty & 2 AHETT, ZR6EET (HEERNT)
FEBFEFRIEIEEMTH D, Ny > 2afElF idO) L EsNET,

IDLE
Python Ofi&ERFEEREE (Integrated DeveLopment Environment) & UM% & 558 (Learning Environ-
ment) T3, idle & Python OFERNLREMICFEMI ATV ERNLERED LT + 2 4 2TV
REREET T,

immortal If
an object is immortal, its reference count is never modified, and therefore it is never deallocated.
Built-in strings and singletons are immortal objects. For example, True and None singletons are
immmortal.
See PEP 683 — Immortal Objects, Using a Fixed Refcount for more information.

immutable
(A32—2T7N) BEDEEZR /AT T2 b T A2 —XTNRA Ty M, BiE, X
FH, BEXORTIABEDRDHDET, IN6DA TV =7 MIMEZEEZONFH A, FIOEELEIE
BRI, WA TV 2 7 PV ERER LR TNERD ER A, 1 I2—FT7ARIT T =7 NI BEIE
DNy Y 2 @B 2 5 RN TEEREHZR- LT, HEOXF—2Z0HITT,

import path
path based finder »% import 32 €Y 2 — NV E2WET 250 (X713 path entry) @V Ak, import
., 20V R MIEH sys.path DORETH, 70— DEEEE v =D __path__
BYE» S bKET,

importing »
3EY 2—)LD Python 2— FAHIDEY 2 —LD Python 2— FTHZ 2 X 512F 3UHETT,

importer =
Pa—VERLTE—-FRTEFTI I, finder & loader DEESLTHHEIATI T b,

interactive

(RFEERY) Python ITIEHEERI A > X 7V 23D, XA &SV 20Ty FMTANT 5L
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EIPEICEITENTHRERERZ Z e BN TEE T, python 2 HEIHELG I TICEITLTLIEZI W, (2
VE2—RDAA Y A= 2 —p5 Python OMGEN A > 27V X2 EETE 20 LOAFEA, ) At
A Y2V RIE, HLWTAT7Z2HLTARED, EVa— 1oy r—Y0HF2HWTAS
(help(x) #HZTBWTLZIW) OIZIEFICER R Y — LT,

interpreted

Python &4 ¥ &2 7V XKD FFETH D, 24 FFBOMMIMELE T, (N ba—Farxs
A IWHBIDIC. TOXFNIBKRTTD, ) TITOALA YR TYXFFELIZ, Y—Ra—KD7 74
N, ETEMFAREFRICL T ETIEI2 e Vo BER LIS, BHEETTEZIL2EKLE
T A&7V XEROFEZEE. a4 FBROFELD DI/ TNy Z7OH 4 7 EE NS
DD, I LDFATE—TBNT T, WEEHN BSELTLE W,

interpreter shutdown

iterable

iterator

Python £ ¥ &2 =7V X —d> v v P RU VY REFHINLFFZ, BV 2RI XRTOI VT 4 AR
NEHEZ 2 & D, TRXTOMRL 72V Y — A2 BBERNCBS 2. File 7 = —XWCAD X5, 2O
7z —RF AR—=J AL IF 2B BEFCHLES, TAREIDZI—F—ERDTAIF 7 X—%
weakref 23— Ny PR PENZZLDBHDET, v v bRV T2 —XHZETFTENBZa-F
. ENPMRET DV Y — AT TR LRV (KL D205 4751 —EFEY 2 —)L% warning
WTT) 72Dk & REISMCER L 3,

AVR—TVENT vy AU TZEREHIZ _ _main_ TPV a2 —IRETERTWERAZY T+
DETPKT LIZZ LTI,

An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as list, str, and tuple) and some non-sequence types like dict, file objects,
and objects of any classes you define with an __iter__() method or with a __getitem__()

method that implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter (), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself.
The for statement does that automatically for you, creating a temporary unnamed variable to

hold the iterator for the duration of the loop. See also iterator, sequence, and generator.

An object representing a stream of data. Repeated calls to the iterator’s __next__() method (or
passing it to the built-in function next ()) return successive items in the stream. When no more
data are available a StopIteration exception is raised instead. At this point, the iterator object
is exhausted and any further calls to its __next__() method just raise StopIteration again.
Iterators are required to have an __iter__() method that returns the iterator object itself so
every iterator is also iterable and may be used in most places where other iterables are accepted.
One notable exception is code which attempts multiple iteration passes. A container object (such
as a list) produces a fresh new iterator each time you pass it to the iter () function or use it in

a for loop. Attempting this with an iterator will just return the same exhausted iterator object
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used in the previous iteration pass, making it appear like an empty container.
2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function

keyword

lambda

LBYL

list

(F—PBIE) *—BI%. H20IFEAEREE . V- PRIEFLERO D OEZ R TIECH LATREAS 7
Yz 7 b (callable) T3, HlZIE, locale.strxfrm() % ¥ —BIUCE X, v F —KFDOY — b D
HEIZDo oY = F—2IRLET,

Python ®Z < OV — Mg F —BEZITIR D ERZoIW SIERS 7L — b2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) ENHH 3,

F—BBEELZHERZTVLO2DHD £9, Bl str.lower() XY v FZ2RF/NFZXAIL
VWY — T X B LTS Ze k%9, H2WIE lambda r: (r[0], r[2]) O X
5 7% lambda X6 ¥ —PBfZES Z e N TE X, $7/. operator.attrgetter(), operator.
itemgetter (), operator.methodcaller() @ 3 DDF—HMa VA M5 7 XM H D %F, F—BK
DIED J5 e VT DAL Sorting HOW TO 2ZH L TL 72X W,

argument S
518 2B TS0,

(7 LR) BHEDA ¥ T4 VKT, BEAIOHI A 2IiHiixns 1 20 X 28AFF, 74
REABUE VE A H501% lambda [parameters]: expression T,

FZ 213R5EDH (look before you leap)) DMFTT, ZDA—F 4 YT AXANLTIE, FFOHLPBRK
21T 9 NS, BIRENICHTIRSRMF (pre-condition) HIEZITWE T, FAFP 770 —F EXIRIYT, if
X7z SAMEDN S DRI TT,

TILF ALy FEXhRETIE, LBYL 7 70 —FI1& ” R37 @fE e " R BEOBAREELS &
EZFTVRIBHD ET, flZIX. if key in mapping: return mappinglkey]l W5 2 — Fid,
HEDHZ. DAL v ROBERLZBDHINIC mapping 5 key DR EERLET, ZOMEIZ, vy
73 %h EAFP 7 7/u—F %25 Z L TR TZ X7,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to

a linked list since access to elements is O(1).

list comprehension

(VATMHNEERL) =7 YAHFORTH 2 VWE—HOHERZUHE LT, ZORENLHK2Z VR &R
T, IVRT MRGETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2
== 0] £55&. 025 255 $TOEME 16 EEEREK (0x..) LAEXFHN64%25 0 X P 2EMRL
T, if HildA 7> = T, if HiBL WA, range(256) DR TOEBRMNUH SN E T,
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loader =
Ja— O —FF3F7Y 7 b, load_module() LWHEZF DX Y v FEERL TWRITFIUIKR
DEVBA, B—X=1E— MBI finder 2 BIRINET, #FME PEP 302 %. abstract base class 1T
DWTIX importlib.abc.Loader ZZM L TL 72X W,

Os—=)lI>ya-5Fa4>7
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 < 21 7z[AFFE T

mapping
(v YY) FEOF—HKEZY K- LTWVT, collections.abc.Mapping »* collections.
abc.MutableMapping @ HIREE Y 7 X THESI A LAY vy FEERKLTWIary 7+ 4
7227 b TF, Bl Z1F. 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 25525 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
W,

metaclass

(RRIFGR) VITADI FATT, 7T RAERE, V7R, 77 ADFFHEr, BRI ADYV A ME
EDFEF, XX FRIF, 205 3 2%5 |18 LTRIED, 77 REERBEEZAVET, IZLAY
DATY =27 MEMEREE GRIEX X7 7 AD) 77 4L b OFREERELEL T E T, Python 23RE5
BROFGHARLDARY FARMERTEZRTT, FLAEDI—F—ICH->T, XX 7 7RI
BORWHDTT, LrL, —HOBHETIEZ, XZX7IRIEHTIVAHY bRAEZREBELES, &
LZRBBYE T 7 2on rBR oD, ALy Re—THERBIMLED, 7927 FOEREBHL
e, VTN ERFEETLIRY, 2L OGHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) 7 I7ARKDOHFTERSINEL, 2D FADA Y AR ADEEE L THUH I8
B AV FEBAVAREYAA T 27 bRBE— I L LTRUIMD £9 (ZOFE—51FUIEHR self
CIENET), B ¥ RA SN O—T 3BT XN,

method resolution order
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(XY v FIERIEFE) BRRANCEIE S 5 AMRER T MBEINBIEFE TS, 2.3 LIED Python 1
R —T N ZXWMEHAT 2703 X LDFMNIZOWTIE The Python 2.3 Method Resolution Order %
ZHLTL7ZE W,

module
(£ 2—) Python O— FOMMEN YL LTEEBLATT 22 FTF, EY 2 — LIFEED
Python 7Y =7 b 2 EOHFZEMZRESL £, €Y 2 —ILd importing DAIRIZ X - T Python
W AAENE T,

NYT—2 Z2BRLTLIEZEWY,

module spec €
Pa—nNEue—-FI30RbNES Y R-MEHEOERET ZLHATZEM T, importlib.
machinery.ModuleSpec DA Y A X Y XA TT,

MRO
method resolution order ML T Z&E W,

mutable
(32—=RTN) I2—RTNRF TV M, id) ZEZ DI REEEETEES, 12—
2TI) B TLIZE W,

”

named tuple
BRI E R TN WS HEEIR. BTV ZHMELTNT, 4 VT v 7 AN S ERIIH LEMNZE-> T
D77 LA TEIMEEDHELY 7 RAICHINTVET, ZORIP Y 7 A IMOMEDFF> T3 Z
EHHHET,

time.localtime() % os.stat() DRV EZEZLWV L O DHAAARNIHFITE X T LT, fill
DL sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

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
(HATZEME) BRSNS N 25T TT, ARIZERITFE Y L TEEINE T, LMzt 7Y s
FD (XYY FOD) ANFIZHR-7b DT TR, RFVRS O, KWL b D, 2L THAAALD
bONHD FT, ARIEMIZATOERES S ZLICE > TEY a— RS R—bT 5, Hl2 XL
builtins.open & os.open() WFHHTZEM TSN TVET, /. EOEY 2 —UH K ZHELE
LTWA2HART 2 Z 80k o THRTZERNIIATHME & R HEZ B L E5, B2, random.seed()
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% itertools.islice() £&EL ¥, ZNFNEY 2—)l random X itertools THEXNTWVWSE Z
EDHAS TS,

namespace package
(BRTZER AR =) TR Fr—=I0ary7Fe LTOAEMEINS PEP 420 TERI N
package TF o HHIZEM Sy =3 EN LR L FHFL RN e TE, __init__.py 774 V%
Filzi2 Wiz, regular package ¥ 1ZERLH F3,

module ZZHR L TL 72E W,

nested scope
(AR P ENTR =T ) SMITERIN TV L ERE ST 2HAET T, PRI, D 2 BRI DRI
DR TERINTVWEHE. NHOBBIIMIOBEBHOZ 2 SRTE LT, A A PSR a—
377 4V P TREROBRIETIHTE, ZRORAETERVOTERL TSV, B—AVER
F. ROAMDR a—FTEBEHGAEFE LET, A, 70— "VEHZMES & 7a— L%
BDE%EFiAEZ L L3, nonlocal THMIIOZEICEZIAD E 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 (BERHE) EBINLRLZIED (XYY F) 25208 TOT—%, d LI
RTCD HRAEAINT T X OFMOEES FADZ L,

package
(R T =) B TEI 2= NALHBNZY IRy r =2 &L 2 DK 2 module D& TT, &
FECiE, Sy 7 —21% __path__ BHE%Z D Python £ 7Y =27 + T3,
reqular package £ namespace package S L TL 12X W0,

parameter

(515 AR DFEET B (P XAV Y ) OERICBWTHEDIRIT 2 3|18 2HEELET. K
FIENCIZ S MDD 5

o MBXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTET P TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOBEIETT:

[def func(foo, bar=None): ...

o NEHA: MBIZL->TDAGRZLNZGIBEIHEL T, MEHHDOTIET BEERDTIHEDV
APMDHTEZENLDRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS TR D £3

[def func(posonlyl, posonly2, /, positional_or_keyword): ... }

o F—U—FER X¥—V-FNZLkoTOAERALNL5REEELES, ¥—V—-FEHDO5IEZ
EFRTELEIME. BT D kw_onlyl ° kw_only2 D X 512, BEERDIRTIEY A M
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BOAERMBET B E7IIHRD *+ DRTT:

[def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (MOR5IE TR S NEREDMES BUIMZ T) (EEOEKOAES A5 2
LBNBZZeRIBELET. DX RIRFIEIZ. LITD args @ X 5 ARG IBH DRI * 2D 5
ETERTEET:

[def func(*args, **kwargs): ...

o HAERF—TU—F: (MORGIBTHICZT ONLEREDOF -V — FEEICMAT) EEOHEED
F—U—F5IEBBE5EZ5ND e EBEELET, 2D X5 RE5IEE. LOBD kwargs D X 51
IR IE L DR % BOIF B TERTEE T,

IRBIEEA T2 a v e EDB IO LS HHIEETE, 72 a5 HIZT 7+ LV MEBIEETE
\i\j—o

R51% . FAQ @ FE5|H e REIEDEWIXAI T 2? . inspect.Parameter 7 7 A, function 2
Pav, PEP 362 2L T ZEW,

path entry
path based finder 5 import § 3 €Y 2 —NEHFET import path £D 1 DDIFFFTT,

path entry finder
sys.path_hooks IZH % callable (D% D path entry hook) DR U7z finder TF . 52 b7z path
entry ITHBEY 2 —N%E BT HEEZH>TVWET,

NRALY M) =T 74 Y EMPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
RLTIZE W,

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.

Ny

path based finder
7 AV D meta path finder ® 1D, €Y 2 =D import path ZHEKL £,

path-like object
(path-like 7 7 =227 b)) 77 ANVT AT LRAERLET, path-like 79 =7 Mid, RRA%ER
T str ATV bR bytes 7V =7 b, ¥£713 os.PathLike R b a L zFHE LA TP
7 FDENDTT, os.PathLike B FaLZHR—FLTWVWEA TS =2 NI os.fspath() %
MEOH ST Z 2T str $721F bytes DT 7 A LT AT LNRAZEHTEE T, os.fsdecode() ¥
os.fsencode() X ZNEH str H B WX bytes IKRDZDEMRIET 20X T, PEP 519 TE
ASNE L7,

PEP
Python Enhancement Proposal, PEP 1%, Python 2 3 2 =7 4 I8 L THERZIRET 2. H IV
Python OHFERER Z OBERLIRIFICOW TR T 2385 LFHTT, PEP &, #ERIZOWTOMERR
Bk L 1R R 3 2 8RE Dl (BER) ZIRR 2 NETT,
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PEP (3. #HSREDIRRICHh D5, a3 2 =7 4 I X B MEIREOEM & Python 1272 X5 i%EHRET
DNLEND-DDF iDL 722 2 2 2EMLTWES, PEP OFHICEaI a7 NOER
FERET >, KNERENENTEZ2LOBEBERHD T3,

PEP 1 22 L TLZE W,

portion
PEP 420 TEF XN TW5, namespace package BT 5. D7 7 A AW (zip 7 7 4 MITHEN
ENTWEHEDDHZ) 12074 L7 MV IISHE N D,

fiIB5 1% (positional argument) S

518 22T EW,

provisional API

(E3E API) #HES 4 75V ORIT HARERAL D SRHEIIICERA SN D DTS, 2D XS54 ¥ X —
T2 —ANDORKEREH X, BETH2 L INTOARHEITAFINTOWERTADL, a7HIEFICL-T
WE Y AU, BRTIEEMRLLEE (L VX —7 =2 —RADHIRETEEN D) HMTOIhAET, Z
DESBEBFZILRAITONS SDTIEH D FHA - AU API ZHAALENICIERE L ShTw»
TERBERMEHPBE L2 2ICOATDONE T,

PE APT IZoWThH, BABHMOLWERZ REFER LARINTHET, MERIHILZ
Ga TR AR IRISR R T RETT,

ORI ED, EBES A TS VIEMEERZ TS Vs — IRV LA SN E Z L,
R EZ TELZH O NE T, 5l PEP 411 2SR LT 7Z& W,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Python 3.x VUV —ZX74 D=y 7 32— LT7T, (Python 3 BEWRRDFER o LEHI/ESNTF
T3, ) "Py3k” kx5 dHh 7,

Pythonic ftt

S C— kB Z T cEINIa— FTIER L. Python OFHZ—&INLA 74 F 2o 72 2
Hea— KA, #HlziE, Python O—fiN7 A 7 4 * LT for XEF-TA T I TILDITRNTOESE
WKE-TL—FLET, DZLDEFEBIIZOHHEAIITRND T, Python IZERTHZRWARD
DICBIED DY > R—=2 5 d L ERA:

for i in range(len(food)):
print (food[il)

ZAuTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print(piece)

qualified name

(Bffith) £ 2 —lDIZB— ULRA=T N0, ZOEY 2 —LTERINII TR, BB XV v R
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AD, VR BRT Py MR T, PEP 3155 TEBEINTVET, My FLRLOBEERY 5
AT, BEiZEA 727 FOLEILREICTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

ot
>>> C.D.__qualname__
'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 - AANDOBETEDLND &, TRIEMB (fully qualified name) ZFTXTOFAR Yy Fr —I % &L
2D Fy MK, HlZIL email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'

reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are immortal and have reference counts that are never modified,
and therefore the objects are never deallocated. Reference counting is generally not visible to
Python code, but it is a key element of the C'Python implementation. Programmers can call the

sys.getrefcount () function to return the reference count for a particular object.

regular package =
M7, __init__.py 77 AVEZELT 4 L2 MY LTD packages

namespace package BB L TL 72 E W0,

slots z
FANTDEFTT, A VARV AEEOHEBEDHOPUDERLTEE, £ VRAXVAFELHRT 2
2T, ABVZHNLES, ZhUI L EbNET7 7=y 7 TIP, ELLFEIEFHPLIY v F—
BROT, Wk —A, BIZIZXEVDHEREL REZ7 TV —>a vy TA VAR Y ANKEICTEET
5, LWVokt FRIRE. FDOLRVDBRR T,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__()
special method and defines a __len__() method that returns the length of the sequence.
Some built-in sequence types are list, str, tuple, and bytes. Note that dict also supports
__getitem__() and __len__(), but is considered a mapping rather than a sequence because the

lookups use arbitrary immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

—_— ) ——
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__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
(R EWNTKED) iterable NORTH 2 WIF—EHOEZZWUH L T, ZOME» SR L2EEEZRTa Y
N MREEHFTT, results = {c for c in 'abracadabra' if c not in 'abc'} ¥ F 3 ¥,
{'r', 'd'} LW XFHNDOEFEEEMRL FF, comprehensions ZH L TL 72X,

single dispatch
generic function D—FETEREIZ—DOO5[BOBRIC L DFRENE T,

slice
(RF4R) —MC Y= VR O—BEGDA TV =2 bo RT4 R, WFED [1 THASNH
BoFoicaarye2EL e TELNE T, IR, variable_name[1:3:5] T3, AN ((R"F)
FLHE slice A7V =7 b EWEHTHHAL 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 X Y v ¥) & 2 BNRE D BIE. BIZEXMEZ 3 % 72912 Python 7 HHEEICIFOHH E 5 X
Yy Fo ZOBEDXY v Fid, XYy FEORHIERRIZT Y X =237 2 003200 TWET, Kk
XYV v FIZOWTIX specialnames TSN TWE T,

statement
L) XWEAA =1+ (A=FD”" 78y ") TAAIRBERTT, X kX 22X —T—-FhroHEand
HODEHLBLMTT, BEFICIE if. while. for 23H D T3,

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
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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”.

(TXFAPMNI7AN) st ATI 27 M EHAFEETES file object TS, LIFLIE, 7FA M7 74
JNEEBRZAAL MERAIO T =X A M) =LA77 A L, TFALIYO—T 1 25 ZHBITY
3, 7¥A L7 74 VDHNI. sys.stdin, sys.stdout, io.Stringl0 £ Y AX Y ARE % T F A
FE=F ('r' or 'w') THHWAEZZ 74 L TT,

bytes-like 7T TV b BRAZBETEZ 77 ANVF T 27 MZOWTIER, NAMFUT71IL 35
JRL T &,

triple-quoted string

(ZEHZ +— b)) 300ERE L7227 +— bids (7)) 7R va 7 4 — () THERXFH, @
WD (—H) 74— P XFINTHRTRITE 2 XFINTENEZD D AN, EOrOHHTHAHT
T, 1002008 LY 4 — FLBRZ IR —THMUICES 2B TEFT L. 1T#ECF (\) &
FEDLRLTHEBUATICELDZ N TELZDT, FFa Xy T —a Y iHleE IR ER
T,

type
(F]) Python 7 7Y 27 FOREA T 2 7 M B EDEI RO RRDET, HOHWEA T b
WBEIZR > TWVWET, 79227 FOBENE __class__  BHET7Z 7R L7%D, type(obj) THIHL
72O HRES,

type alias

(B4 V7 R) Bopltc, Bzl IcRALTERL T,

R4y 7R3 Ber b Z2HMLT 2DICHHATTY, HlZI:

def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

ZHERDEIICEDFHEAPT S TEEZI:

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass
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HEREDFADIH 5 typing & PEP 484 2ZHR L TL1Z& W,

type hint
(e > V) 28, 2 5 RRME BIED <5 A — X0 D ORI S N2 EET 5 annotation TF,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

sa—NLVER 77 AEME BEBT, -2 ZEHTHRVWBIODOE L Y M typing.
get_type_hints() THRTZ %73,

FEEEDFIHD H % typing ¥ PEP 484 2L T 7FX W,

universal newlines 7
FAFAMY) —LDBFIED—DT, UTOFTRTEITREEML £ 5 Unix OIFTRHE "\n'\
Windows OHFIE '\r\n'. &\ Macintosh OFE '\r's FIAEICOVWTFHFLIE PEP 278 &
PEP 3116 . X5I(C bytes.splitlines() »SML TL X\,

variable annotation
(BT ) T7—>ay) BHEDHE0NE7 7 RBEED annotation .

ZRDHHNE 7 7 AREICERZH 728 23, AARPRERTT:

class C: J

field: 'annotation'

BT 7 T7—ra iF@EZ EEYE ODEONET: fIZE ZOZEKIT int DEZIS Z &

PRI TVWET:
[count: int = 0 ]

ZRT 7 T— a2 ORI OWTIE annassign HiCEH L TWE T,

KEEDFBADIH 5 function annotation, PEP 484 , PEP 526 #ZMR LT Z& W, ¥/, 7/ T7—
avERHTAERANTSTS 77 4 A2 LT annotations-howto H SR L TL 2w,

virtual environment
(IRARSEE) WYl D B S M 7= 92T BT ¥, ZAUC KD Python 2—H & 77U 7 —3 3 VA
U AT 5 ETEHINTWSMO Python 7 7V 7 —> a2 YOBEENCTFH T2 Z 2742 < Python Sy
T—IDA VAN EEREIT) ZENTEET,

venv ZZHAL TLZ& W,

virtual machine
(e v) ERICY 7 P Y 2 7K D ERESNZa Y ¥ a—&, Python O~ Yk, A4+
a—FayL SBRHALE NM FO—F 2EZFTLET,

Zen of Python
(Python @1&D) Python #HfE LFIHS 2 L TOEZ 7%, Python OFETREIE FH¥%Z VA MZ
L7bDTY, Mahiv > 7 T 7import this” €32 ZDYRAMEHDET,
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COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
FTIFVOTHEGTY! GRIE: HAZEROMEIZOWTIE, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%

CEEEF L
e Docutils 7B Y =2 b reStructuredText ¥ Docutils WV —bt v b Z{ERL F L=,

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar%2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH) 12D £ L7, Z LT 2001 4. Python 2B 2 HINMEZIRE T 270D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ & Zope Corporation (¥ PSF O¥EBI&BIck b E L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

JJy—2 N—2 )23 il GPL Hix
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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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed

under the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code
falling under that license. See Licenses and Acknowledgements for Incorporated Software for an incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.13.0a5

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.13.0ab 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 3.13.0ab 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 3.13.0ab 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 3.13.0a5 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

3.13.0a5.

4. PSF is making Python 3.13.0ab available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.13.0ab5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.0ab

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0a5, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

. By copying, installing or otherwise using Python 3.13.0a5, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR

ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

(RDR=V ki)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditioms.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
(RDR—=V ki)
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5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law 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.

C.2. Terms and conditions for accessing or otherwise using Python 169




Python Tutorial, 'J1)—2X 3.13.0a5

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.0a5
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
(RDOR=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 ki)
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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=V ki)
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu 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=12Hi)
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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 EY 2 —E kqueue £ 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

(RDR—T12HE )
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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,
(RDR=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=V1FiL)
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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

(RDOR=V1FiL)
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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,
(RDR=V ki)
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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 ¥ a5 — 7L DELE
%, cfuhash 7Ry =7 bDBHDICHDOEF 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
(RDR=V ki)
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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 ki)
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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, ARIS-
ING FROM, OUT 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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