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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 I 9 b7+ -T2V NANFEALDNALF YT 7 A V2 ERTRALTWET, $7
Python Web # A4 MZiE, ROV —FR=FT 4 ET 21T B I T L, V—Ib, FFaX2 MREDHEN
LTWET,

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,

You could write a Unix shell script or Windows batch files for some of these tasks, but shell scripts are
best at moving around files and changing text data, not well-suited for GUI applications or games. You
could write a C/C++/Java program, but it can take a lot of development time to get even a first-draft
program. Python is simpler to use, available on Windows, macOS, and Unix operating systems, and will

help you get the job done more quickly.

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

Python 4 ¥ 27V &%, Zhnifiz 2~ > L TI3E /usr/local/bin/python3.9 ¥ LTA YR +—)b
ENTWVWET; Unix & = VOREI SRIZ /usr/local/bin Z ANE ZEICE - T, RDaxy FEXALTL
TAVRTY X% T 2N TEET:

python3.9

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

Microsoft A & 7 7 & Python @4 ¥ X b =L %4T -7z Windows ¥ > Tld, python3.9 2~ > K23
AJRET S, pyexe 7V F % A VA b= LB py 23 Y FHBMER E3, Python Z&EE) 3 2 tho /5%
IZDWTIX setting-envvars S L TL X W,

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

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

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

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



https://tiswww.case.edu/php/chet/readline/rltop.html
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A4 ¥ X7 X% python -c command [arg]l ... DXSWEEITL2HEDHDET, ZOBATIE. Y=L
D -cF T aryeFU &I, command IZHE LT 2FEITLE T, Python UZiE, AR—ZAREDY =
MZE o TR ERZ D OXFBR LIELIEEEN S DT, command x> Y 7V r 5 —1+ FE: ') T
flo THEWRIESIHRWTL & 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:

$ python3.9

Python 3.9 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

>>>

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

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

ROR—D12HK <)

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

Be careful not to fall off!

SEEE— RIZOWTOFME WEE—F 2B L TL7EEW,

22 12T R EDRIE
221 Y—2I—ROXFI—FK

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

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

# —*— coding: encoding —*-—

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

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

# —*- coding: cpl2b2 —*-

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

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

b=

22. AVATUREEDEIE 7







THREE

ERXIES5 4L PYTHON O#BNMN

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

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

WL DDBITS:

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

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

3.1 Python ZER2 LTES

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

3.1.1 #

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

>>> 2 + 2

4

>>> 50 - 5%6

20

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

ROR=STER)
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(RIDR=I D5 DREE)

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

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

PREL (/) BEICEBNRBERL 5, // HEFE BEGRE 2170, (NERZ YD 5 Tk) BREZ IR
LT FRIE % TRDET,

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

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

5

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

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

17

Python Tld. BREEFHET 2012 ++ HEFMEZ F T

>>> 5 xx 2 # 5 squared

25

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

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

>>> width = 20

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

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

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

NameError: name 'n' is not defined

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

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

10 £ 3 E L5480 Python QBN




Python Tutorial, J1J—2X 3.9.18

>>> 4 % 3.75 - 1
14.0

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

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

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

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

3.1.2 X55& (string)

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

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes," they said.'

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

'"Yes," they said.'

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

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

MEEINA > & TV 203 2 ¢ & BICTINEEIAMICHE I, FERXTREIANY 7 X5y > aT
IRT—FENET, HAIXFBPANERZES>TRZS (HoTWa5[HFNEDS) ZedHDEIH, Z
D 2 DOXLFINIFRCXLFINTY, XFIIBHGIAfE A _HI AN & EnwhEa, —EyHFThHb
. 2L OGS RES T THbRE T,

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

3.1. Python ZEH2Y LTS 11
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>>> '"Isn\'t," they said.'

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

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

"Isn't," they said.

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

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

Second line.

\ ITHE K XFEERIR T L TR E N2 RWEEIE. BRYIDOSIRAFDRINIC ¢ 25172 raw strings 232
x5

>>> 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

SCFRNY F S NG ERITIC £ oo T EF. 1 DOFBREEBARE ("0, o R 10 ) R
5z v T, BEFXCFEEHBICCTINCEETNETH, R\ 2T 2L CADRNEICTE oL
LTEET, KO

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

BRD &S HHINCIED £ (RAIOBUTYFREFNTOWARVI EIERLTLEZW):

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

-H hostname Hostname to connect to

XFHNE + HAEFCTHF SRS ({02 T—2I2T%) TeWTE, * HEFTORESELZENTEXT:

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

'unununium'

L TIEA TV 280 XFFIUFSIL (0% D, SN CFF)) 1&, BBCEES AT,

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

Z OB, BTN ZEATLI-VWE B2 THRXICL B T

12 £ 3 E L5480 Python QBN
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>>> text = ('Put several strings within parentheses
R 'to have them joined together.')
>>> text

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

CHE 22DV TILES LISHLTOAEE, 2R3 s xEA:

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

SyntaxError: invalid syntax

ZRE S LRERE Y 77N HE L2 0WEEIER, + 2o TS

>>> prefix + 'thon'
'Python'

XFINE ATYIR (FF) 2RRELTXFZRETEET, RUOLFDA YTy 7 RIX 012D £93,
XFERT, FHOTF—ZBIHEINTOREA; XFLE, HITREIHN 1 OXFH|TT:

>>> word = 'Python'

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

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

'n!'

ATy 7 A%, ADOMEBIBEETEEET, ZOHA. ALOBATVEET:

>>> word[-1] # last character

[

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

>>> word[-6]

pr

010 ERAITERVDT, BADA VFy 7 RF -1 oBEYET,

ATy 7 RACMA, RFAR P R—PSNTVET, 4 VT v 7 RE—XFIOHUFT 2 DITHVET
D RATA X FE TN RIIG L X5

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

lel

(RDR=I12%i <)

3.1. Python ZEH2Y LTS 13
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(FiDR— 25 D %)

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

AT AADA VT 7 A, BT 7 4V MERDD T, MUIDA VT v 7 AEW T L, 0 L R
ENEd, “FBD DA VT I RABER T, R4 ATEZNFHOY A X AkENE 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'

BIAEIZEICE TN, BTHEHIEIZFEICEENAEVWIEIREFEE LTIV, DT s[:i] + sli:] FEIT s
CELLRDET:

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

ATAZADFENHTEBIZZZBWHEEF 4 VT v IV ABRLFEXFD HWIE (between) ZFLTED., &
WD FDIEH 0 IR0 TNWBEEZDI LT, £3F 5 L. n LFEPBIRELFINNDREZEDLFDE
WEA YTy 7 A n bR ET, HlRIEZSTT:

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

LITHOBTFREXXFHND 0 225 6 TTOA Y F v 7 ADMBEEZRLTOWET; 2THIZNET 28D, > F v
JAZRLTVETS, i 25 j ETORITA R, ZNEN i 2T WEER» S j e ffuiERfEToLTD
Y?i))%ﬁ‘zowcll\ij_o

EDAVF v 7 ADEE, A5 RN —Fr Y ADEZIE. XA T4 ADWRDA > F v 7 2Ap&EiFHNIZH
ZMED, ATy 7 ABOECED T, HlZIE word[1:3] DEXIF 212k 5,

REMBMEDA VT 7 AL T L7 —0RELET:

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

IndexError: string index out of range

LL. AT7ARTHANDA VT v 7 2% liofc 213, EFIMGL TR - TN FT:

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

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

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

TypeError: 'str' object does not support item assignment

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

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

>>> word[:2] + 'py'
‘Pypy'

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

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

34

2E:

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

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

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

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

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

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

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

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

1

>>> squares[-1]

25

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

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

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

DM, VRAMOEEREDSR—-PLTVWET:

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

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

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

64

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

>>> cubes

[1, 8, 27, 64, 125]

append() ZffioT. VAFDRRBICHLVWERZENMTEXT (ZDOXY v FIZOWTIERTHLIATY
EE3DE

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

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

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

16 % 3 & IZliF 540 Python OB
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>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g']
>>> letters

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

>>> # replace some values

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

>>> Jletters

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

>>> # now remove them

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

>>> Jletters

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

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

>>> letters

(]

FOAARIE 1len() FVY A MICHEZ F T

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

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

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

>>> x = [a, n]

>>> x

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

[Ial’ 'b', 'C']
>>> x[0][1]
b

3.2 FOV5I20ADE—4%

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

DHNIRD E S WCET

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

(RDR=212HKi L)

32. FOUSIVIANDE—%

17
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(FiDR— 25 D %)

0 o0 w N

BT WO LWHERER A L TWE T,

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

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

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

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

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

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

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

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

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

>>>a, b=0, 1

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

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

18
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bz 3

32, FOUSIVIANDE—S 19






FOUR

FOMOFEHIO—Y—IL

FIZEHHD D o7 while ITMZA T, MMDOFFETOREBRD 75 &5 LilE O 7 v —fil#lczd L IR
e THAL XS,

4.1 if X

BELI®RDBBARLADUZ if XTL x5, BIZI:

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

print('More')

More

YofE LD elif HZEMHS Z N TE, else HE[MIFZ LD TEET, F—7U— K elif’ IX ‘else if’ %
W L72boT, #@ERA YTy bR 2DIHULEET, 8D if ... elif ... elif ... I&. LD FFEIC
BT 2 switch XX case XA 2D 3,

4.2 for X

Python @ for 3iX. @& D C FFES Pascal i THWARNTWVWE 2 d LKW for XEIFPLEVET,
(Pascal @ & 512) BICEMUDBINC DT 5 RKIEZITo7D. (C DX IIZ) BRL AT v e A2k 2
HedbI—PFPERTESXHICT2DLILEN, Python @ for i, EEDOY—F7 2B (VR X
XFHN) 1o TRIEZITVWE T, RIEDOIEFIZS — 7 Y AHICEZMNBIN B IHET T, HlZ3:

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

defenestrate 12

ALy arArYe s VOMEERENHEEZ L TWAE XL, 202l 7y art 7Vl b REETSa—
RIZEMAET200HEENCZVEET, 535 LDd, aLryaryAr7dcy bOav—iax LT RIGNHE
FTAh Lwalrryaryi sV MEER T2 A0EEITEBELLTVWTT:

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

del users[user]

# Strategy: Create a new collection

active_users = {}

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

active_users[user] = status

4.3 range() B

BENZ DTz > TRIEET O BDEDD 256, HAAABEE range ) BEFITT, Z OBEBUIEME DK%
ERRLFET:

>>> for i in range(5):

print(i)

> W NN - O

B LB SN D > — 7 Y RIZIEA D £8 A, range(10) & 10 HOEEZEML. £X 10 D> —
rYZRZBIBBEHDA Y F 7 A% D EF, range ZHIOD SFA LD, o (BT, #m
BIFFHC T AT v 7 (step) EMHENZ 2 dHDET) ZHETHILHTEET

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

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

RDOR=I 1% L)
22 %48 zotowEIO—Y—I
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(FiDR— 25 D %)

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

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

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

3 little
4 lamb

LU, Z2L D5 enumerate ) BB S AMEHTT, IL—TDT0=Zwv T 2SRLTLIEE W,

range * EFEH T BRI D %3

>>> range(10)

range (0, 10)

range() R TA TV 227 NI, WAWARRETYZA LN THE3DDES IR BOETH, ALIZV R LT
EHOFHA, ZHUE ATV — b LERCEARESOHEG L -BEERRT AT 27 b TF, L LERK
WYX FEEDZDITTIEROVDT, AR—ZADHIITZD 9,

ZDESRATI LT ME AT T T (iterable) EMHINE T, ZNSIIBKPEEYOX -5 v M LT,
HAIPTOEEHEZBZRGZZ3DICHE L TWVWET, for XBZFD X I BEEYTHZ2ZLIXTTICARTETE
D, A 777V EZITWAEBOHNCIE sum() 23D D F 3

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

ZORITE, AT 7 INERLIEDA T I IV ESIBTZIIIMEZ WL O0OMEBPHTEE T, T—XIEBE T
1Z. 1ist ) ICOWTEDEELLIHHL £ 7,

4.4 break X & continue X EIL—TD else i

break Xi. C S:E2F U L. mDAMHID for F7/213 while L—TFEHWL £5,

N—TF else fizHO I EMNTEET, ZHE (for T) A 77 7N ZMWY o TL—THKRT Lzt
Z. £703 (while T) FUDBITHR o7 L ZIZFEITSIN K T, break X TA— KT Lt IFFETS
NFEEA, ZOEZE., BHEET Tlor—72flict o TRLET:

>>> for n in range(2, 10):

for x in range(2, n):

RDOR=I 1% L)
4.4. break X ¥ continue XEJIL—TD else Hi 23
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(RIDR=I D5 DREE)

if n 7/ 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

(5. ZHIFELWVWa—RFTT, KLRATLEZW: else fiild if X TEHLC | for =7 WZEL TV
i‘j—o )

N—TD else fllX, if XD else DD try XD else WP TWVET, try XD else fFFIF T L
B o IRRZETE N, V—TD else fiJid break ENRD 5B EICETEINE T, try X e HFHTON
ToOFMIE FINZNIET S 2B TSN,

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

>>> for num in range(2, 10):
if num % 2 == 0:
print("Found an even number", num)
continue

print("Found an odd number", num)

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

Found an odd number 9

4.5 pass X

pass I MTH LEH A, pass &, LEEL WX LERINTWED, 0 J A HAOEES T 24
BNV b g 3

>>> while True:

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

24 %45 zotoflEB7O—Y—IL
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CHIRND Y 7R %E5 L XD SGIETT:

>>> class MyEmptyClass:

pass

pass Db S 1 DDHVEIK, FHTLWVa—RZHVTVS L XOBEMPHEELDREZDOARKL LTTT, Z
5FBZLT, OB RLANNVTEZIRITONE T, pass XMEIWIIEHINET

>>> def initlog(*args):

pass # Remember to timplement this!

4.6 B zEERT D

7 4 RF v FEF (Fibonacci series) ZEED FRREE THEE T X5 BB EERTE X3!

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

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

def B D EHE (definition) ZEL ¥ —7— FTF, def DRITIE, BIBAH ARG B AFEIMTHA LY
A M BT RTIUIRD SR A, BBOFREZMLT 2 FITUNIRDITH LMD, 4 V7Y PEhTwiRih
372D 8 Ao

B OREDFIR T 2 XOBYIDITIELTFHNI T IMITEI b TEET, ZOHE., TOXTFINIHED
F¥ 2 X Y7 —2 a 54 (documentation string). %7213 docstring £ FHENF F, (docstring 12DV T
B RFaAYT—23UXFH TEHRPoTVET, ) FFaXrr—>a vy FHzflio ey —izid,
* T4 XERHISE 2 HEIINICAER L 72D, 2= — P26 EEHETE2X51255 0
ODBBYET, BADPECA-FICFFa Xy 7 —2arXFEE AL DIELWEETT, HLEEOITT
(PAR-J AN

BI¥ % RIT (execution) T2 & Z. BAD R — W VEBOI-DIfEbN 2 #7723 ¥ RLT —7 )L (symbol
table) PHEINE T, do LIEMICWVS &, BBNTEBANORARITS . ZOHEIFTRTZOR—H)1
BT VARNT =T IRRENE T, — /. EROBREITO . £330 AN VRV T — T UHRRES
L RCE HIIMUDBER OB — AN VRV T =T NVERR L, ZDHRIT =NV Y RVT =T V%
FAR, RBRICHAAALDEHI T — TN EZFNET, 1o T. EBOPTIE (Fa— NVEED global L THE
EINTOW D, SO DZEDY nonlocal X THEEZINTWARWVIRD) Z7'a— rLZEKRHMUl OB O
ZRICEREEZRATEZEAD, BRI IETEET,

4.6. BABZERTS 25
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B2 T ERDERER D58 (518 1. BB a5 & 2IZBlon—h gy Y RLvr—7
WIZIDIAENE T, 2595 28T, E5BUT EEL (call by value) TRIBUCEZ NS Z 1T D £
(TZTD ME (value) EEHEITA T =27 bAD B (reference) 2V, A 7Y =27 FPDEHZDH DTIED
DERA) HEBENIEOBBETOH T L 25, BEEFERMNICITEOE T L 22, Fie oL
DI=DIZR—=HNIZS VRV T =T NDBFTIER SN E T,

BIBOEREZITS &, BBEEBEA 7Y 27 P D IBED Y YR T — AN AL E T, [
VE=TVRIZOHHMBETA TS =7 22— P EFRBE (user-defined function) & LT L 7,
fOLATSFE UK A 7Y =27 P 2IET e TE, $LZ0BMICT 7R T 27D HHAT 22N TE
9

>>> fib

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

>>> £(100)

011235813 21 34 55 89

DOEFEHE DA HIE, £ib IIMEZE SRV THETIZR S FHE (procedure) 72 B H 200 % L
NEEAR, BIHNCE X FEBRITIE return XEFLZLVBEHD LR OE LR WHETIBMEZIEL TV
Fo ZOfEIE None EMHINFE T (ZAUIHAAADHRITTT ), None 22 HZHZS e T28. A &7V
ZFEEH N ZIHEL F 3, AHMCHDLE0wDRS, LTOLSIC print() 25 R0 TE%T:

>>> £ib(0)
>>> print(£ib(0))

None

74 R Fy FRINOBIr 5TV X MW TaRODIC, H2IET &5 %K E DIREHTT:

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

return result

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

Z DflZ Python OFF L WHERERRL TWET:

e return X TIE, B S —DMEZIR L £F, return D58 & 72 2 AR WIEE. None 23R D £,
BB T L7-2 Z12% None 2R D 3,

o X result.append(a) TiZ, VA MAT7Y =7 b result ® XY v R (method) ZMIH L TWE

1 EZEIZE, ZTS I ADBREL (call by object reference) L HBFIEE VDD LAEEA, LWVWIDIZ. LHEARERA T
Va7 vHEINDZ . EROECH LA, MO ALBOBBREA 7Y 22 MXfTo Y AREE (FlxIEY 2 MTHA X
N7-FE) ICHhHOIT I PICRENHTE

26 %48 zotowEIO—Y—I
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To XYy R, A7z M BLTWVWS ABDZ 2T, obj 2504722 + (K
THoTHMOEHEA), methodname 2 ZDF 7V =7 P TERINTVEXY v FHET DL,
obj.methodname ¥ HFEXRINF T, BURLZMIRLRLZIXY v FEERLTVWET, BL2HOXY v
RCRUARIORY v FEHOZ L HTE, HVENEEAEL B LIEBD FLA. (95X (class) &
52T, HRiOA T 27 M XYy FEERTHILDTEET, V7R W) HITRENT
WB XYy I append() X, VR FATT 2l FTERSNTVET: COXY v FIZU R F OREI
Wiz BEEBMLE T, ZOFHITOD append () X result = result + [a] ¥ HEMTITH, XbRh
BT,

4.7 ABERICOVWTHSIDL

DG S B ERT 2 2D TERT, SIRMOERTRICZ 3 20WAND D, ehoZ2llAas
DELZENTELT,

4.7.1 77 #)L b D5I1E

bo HEMLDIF. =D EDFIEITHLTT 7 4V bOMEERIEES 2 TF, ZoBLef> . EHR
ENTVB G E D DI WERR D5 BT O 2 BIRR R L % 3

def ask_ok(prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1
if retries < O:
raise ValueError('invalid user response')

print (reminder)

ZOREI W OO HFETHREE T
o WHDE|IBDAE 2 %: ask_ok('Do you really want to quit?')
o« —ODF T avEES Z%: ask_ok('0K to overwrite the file?', 2)

o ETD5I%E5 X2 %: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
")

COFITIE in F—V—RFRBEAZNTVET, ZOF—V—REST—F VAPFEDEEEATVEINY S
DFARZDIZELNE T,

77 #V MEZ, B ER ST, B EELTWS fllo 23— (scope) TaHfizh s DT

i=5

(RDOR=I12Fi <)
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(FiDR— 25 D %)

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

i=6
£0O

X5 EZHAOLET,

BEELQESE: 774NV MER 1 BRI LIFHEESNER A, 77 40 MEDSY X PREED X 5 LA HARER
ATV 27 ORI ZEDHENTE T, FIZTLUT OB, #icH BB L CRBBucE ATV 2
G187 BEL X9

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

return L

print (£(1))
print (£(2))
print(£(3))

Zoa— R, UTZHEAOLET

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

B DOBRIFOH L TT 7+ MAEZHE LK RFAUR DD IUTO LS Bz EL e TEET:

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

4.7.2 ¥F—7—F3|&

% kwarg=value L WIHTBHKD F—T— 5| 2o THUHIT I dTEET, HlRIE. UT OB

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

X, BEBIE (voltage) & A 7> a VEI¥ (state. action, type) 2RI F T, ZOMEELTOW
TP DFTETIFOHEET:
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parrot (1000) # 1 positional argument
parrot(voltage=1000) # 1 keyword argument
parrot(voltage=1000000, action='V0O000OM') # 2 keyword arguments
parrot(action='V00000M', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', 'jump') # 3 positional arguments

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

M, DITOMH LIENEY 3

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

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

BB OO LIZBWT, F—7— FEIEMET OB TRITIUIRD $8 A, EIhdX—7— 5180
2T, FB TIN5 onTArIHIE L ThARITIUER 53 (Bl 21X, actor 12 ® parrot B
Bos1Be UTHYITIED D F8A). HEEIEETEDHD FVA, ZUIA TS a Y TROFIETHFEBET
3 (Bl 21X, parrot(voltage=1000) HHYITT), WHR 25|18 HMHEEEBENIZIRNEEA, ZOHIR
W2 & D RIS 2 B

>>> def function(a):

pass

>>> function(0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

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

REIE DRI **name DIERD S D03H 5 &, ZHETORGIBUTHIE LS DERS ITRTOF—V—F
SN - 72 5FE (typesmapping ZZ[) ZXIJED £3, **name I *name D% & 5. R5IEDV R
MR IAMELIBDOA o7 BTV 2T 518 (RO/PNFHTHENRET) LlAEHLDESNE T, (*name
& **name L DANCARTNEZAD THA), BIZRX HLBEBOEREZUTOLSICT 2L

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])

FEH LB TO L5127 D

cheeseshop("Limburger", "It's very runny, sir.",
"It's really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",
sketch="Cheese Shop Sketch")
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BHEALAUTOES T IEhEd:

-- Do you have any Limburger 7

-- I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.

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

B, BEROF—v—F5lE 52581, 2hotthansEFE. BEFRECH LTS X N R
ATz F5,

4.7.3 FHBINTA—X

77 AN TR FIEME X -7 — FIZX 2R T Python BIRICEE N E T, AlFitke 7+ —=
YADRDIZ, ZO5IEBME, MEEREF—T—F F—U—-FOENTEINLILZHEEIHET S
DICBIBUERZ T 2 RAE I WX 512, 5IBOEINTZ2HIRT 5 2 2 ICEEENH D £75,

BIBUERIIRD X 51272 D 3

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

| Positional or keyword
| - Keyword only

-- Positional omnly

ZZT. /e *xBFA T a T, HHEINESGE. CA6DE BT, 5IBBEEICEINS ik Thbb,
MEHH, MEERZREF—TY—F, F—9U—FHEH, 2Vo5oEE2RLEST, F—7V—F5l53. &
it =518 I NE 5,

IEFRIFF—T7—F5I¥

BIBUEFRIC / H * BRVHER, FIBUIME $23F -7 — FCBICEEZ XS,

fUBEER5 |

Ihzedb 2P Ll ATAa2 e, HEDFIHE MMEER tHIZMIonxd, MBEER O5E. 5I-DIH
FREETHD, ¥—U—FTHeHEEItA, MEBHEMAIEE / (RFvva) ORICKEINE T, /
. MESEHTEERD O5HD: ORI BES 2 DIl S E T, BIRUERIC / 275W5E, (EE
H5lxdH $€ A,

/ OROSIEZ, MEXRREF—T—F ., HLAE F—T—-FFEH TT,
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F—U—FERASIH

e ¥ —v — FEIBTEIBENDZ 2R T F—T—FERA L LTIz~ —29212i& 5180 X
FDRMID F—T7—RFERA FIMOERNC *+ ZREL £,

B DA

/ BEE * ok - —ICHEEEZL - T, ROBBIERDOHZ R TS W

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

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

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

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

ROBIRAD D 2 ERDERIDOEBUEF standard_arg &, FFOH USEKICHIRZRITTE 53, 518U
BXl3F*F—vV—-—FTEINET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 FH DB D pos_only_arg &, / MPEABERICH 2 DT, GIBIIMEHEHICRD $3:

>>> pos_only_arg(1l)
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 FH DRI kwd_only_args (&, BIEUERIC * DD 20D T, 51EEF—v— FEHICRD £7:

>>> 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 TREOBEIZ 3 2O5 8 OEEE — D OBBEROFCHEHAL TVET:
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>>> combined_example(1, 2, 3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

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

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

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

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

— 'pos_only'

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

def foo(name, **kwds):

return 'name' in kwds

X —97— F{Z 'name' ZANTDH., FLHOFIHEFCICHZ>TLED 2, ZOEED True ZiRT X 5 20
CHLOFEED D FRA. HlIZIE. RO TLEVWET:

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

Lo ULMEEAZRT / 2 TUIAEEICR D £9, name 1IESIEE LT, Z#L T 'name’' ¥ —7—
FElDoF—v—Fe LTEREBEINI 05T

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

True

BWRZ 2. MEHEHFIBTHNI. ZOHHTZ +*kuds OFTHHALTH, BERIIRSLVWEWVWS T
T,
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FEAFIT, BBOERTE QBT EME S DREDHDH L L BNET:

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

A Fe LT

o B LEIEDAHTE 22—V —ICHI OB 2REN BTN, MEFHIIBEZHEHALEL x5, ZHI5IED
HHIB L= =T o TEKMZ L, BBOIHEN L 25 BDIEFAMETH D, i3, (E5]
BEEBOX—U— F2HT 205N D 2581 ERN TS,

o SIBOAHNCERDE DD, ZRUC I DBEROERP L DWS DI 2, £hid. 2 —¥ =235 DIEE
WHEONZ Z e I IE VW EZ 0L, ¥ FHEHATBE@ALEL £ 5

o API O35, FERGIBOUFINEE I NGEIC API OZENTERL LD e 2l koic, fiiiE
TR EERLEL £ 5.

4.7.4 FEESIHI Xk

RIRIC, mBHES T DV WVEREE LT, BBPEEOMEBOT TR 2 X 51EET 2 5E1RH D
£5, INHDFBEI XTIV (BTN —TrV R 22 W) KRS E T, AIZEO5 DN, L afE)
ZNLLEDGIHD D > THRNEEA,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

Normally, these variadic arguments will be last in the list of formal parameters, because they scoop up
all remaining input arguments that are passed to the function. Any formal parameters which occur after
the *args parameter are ’keyword-only’ arguments, meaning that they can only be used as keywords

rather than positional arguments.

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

return sep.join(args)

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

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

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

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

>>> args = [3, 6]

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

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

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

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

4.7.6 S LA

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

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

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

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

>>> pairs

[(4, '"four'), (1, 'omne'), (3, 'three'), (2, '"two')]
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4.7.7 FFxaXr7T—23> XF5

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

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

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

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

UTFREBITO FFaXrT—a ryLFHofz R0 £3:

>>> def my_function():

"""Do mothing, but document %t.

No, really, it doesn't do anything.

mmnn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.7.8 BBDT7/T—>3>

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

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

return ham + ' and ' + eggs

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

'spam and eggs'

4.8 MEM: I—T VI REA1I)

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

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

e AYFY MR 4 DR, XRTREDENT L,

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

o V—2a— FDMEMN 79 XFEBIZVEIITEIFDRTZ &,

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

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

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

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

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

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

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

5.1

DX RERIICOWTHSDL

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

list.

list.

list.

list

list

list.

list

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

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

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

.remove (z)

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

‘pop([i])

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

clear()

V2 MHOETOEELHIRL T, del al:] 2HEMTT,

.index(x[,startL end]])

VAT 2 EFLWHEZFORVOEZOMEZ L2 6B % 2T TRLE T, i%4 3 2 ER07R

39
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F4UX ValueError DEH ENE 3,

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

list.count (x)

VA MTO ¢ OHBEEEERL £ 3,

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

list.reverse()

V2 NDEERER, AL —REETHIEILET,

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

MTRIVAIORXY v FRIEERTH 2R %3

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

>>> fruits.count('tangerine')

>>> fruits.index('banana')

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

>>> fruits.reverse()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear'

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

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

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

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

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

(3, 4, 5, 6, 7]

>>> stack.pop()

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

>>> stack.pop()

>>> stack
[3, 4]

512 VX +ZFa—LTES

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

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

>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival

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

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

BIZE RDES L FHDYV AP ED e LET:

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

squares . append (x**2)

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

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

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

LI UTFTRRLCTY:

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

IR L DERTHARTVWTT,

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

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

ZAUIRDa— F L EMTT:

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

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

for ¥ if XAMADA— FTHRUMEFICKE>TWEZ2IZHFERHLTLEX W,

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

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

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

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

>>> [x*2 for x in vec]
(-8, -4, 0, 4, 8]
>>> # falter the list to exzclude negative numbers
>>> [x for x in vec if x >= 0]
0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
[4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' banana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range(6)]
(o, 0y, (1, 1, (2, 49, (3, 9, 4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range(6)]
File "<stdin>", line 1, in <module>
[x, x**2 for x in range(6)]
SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

V2 MAERELEORITE, EHLXSLEETCHE LOX R P TEET:

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

5.1.4 X FLKY R FORATRE

VA MHERLEHOBRIORIIEEDORZDT, 22 MOV A MNERLEHEL LD TEE T,

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

>>> matrix = [

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

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

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

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

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

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

Ihzedd>—BEMRTZ e, ROa— FeHEMIcLD £

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

transposed.append (transposed_row)

>>> transposed
(f1, 5, 91, [2, 6, 101, [3, 7, 111, [4, 8, 12]]

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

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

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

5.2 del X

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

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

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del al2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

1
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del IZZEBEEDHIFRICHHEZ £ T

>>> del a

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

53 27N> —T R

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

RIVFar< TRYGNTWL ODEP XD 3, HIZEUTOLSICEEET:

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

12345

>>> ¢

(12345, 54321, 'hello!')

>>> # Tuples may be nested:

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

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

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

v o= ([1, 2, 31, [3, 2, 1)
>>> v
(1, 2, 31, I3, 2, 1)

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

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

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

53. #FNheo—T>R 45




Python Tutorial, 'J1)—X 3.9.18

Ty, FIZIEUTDOESIILET:

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

>>> len(singleton)
1

>>> singleton
('hello',)

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

>>> x,y,z =1t

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

54 &8

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

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

L FEA ML —aryZRLUET:

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

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear', 'apple'}

>>> 'orange' in basket # fast membership testing

True

>>> 'crabgrass' in basket

False

>>> # Demonstrate set operations on unique letters from two words

>>> a = set('abracadabra')
>>> b = set('alacazam')

>>> a # unique letters in a
|a|’ 'I", 'b', 'C', 'd'}
>>>a-b # letters in a but not in b

(RDR=I1Z%i<)
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(FiDR— 25 D %)

‘['I", 'd', "'}

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

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

JZFAE RIS, set REDHR—FZRTVET:

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

{Irl’ |d|}

5.5 EED (dictionary)

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

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

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

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

DITi, fEEZ o iHnflz Rl £35:

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

>>> tel['guido'] = 4127

>>> tel

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

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

4098

>>> del tell['sape']

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

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

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

True

>>> 'jack' not in tel

False

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

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

oI, HENUERBZH- T, FEOF— O oEZFNE S

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

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

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

56 L\ —TDTFo=wvo

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

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

print(k, v)

gallahad the pure

robin the brave

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

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

print(i, v)

0 tic

(RDOR=I12Fi <)
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(FiDR— 25 D %)

1 tac
2 toe

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

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

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

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

What is your favorite color? It is blue.

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

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

print(i)

= W o N ©o -

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

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

orange

pear

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

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

RDOR=I 1% L)
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(FiDR— 25 D %)

apple
banana
orange

pear

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

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

filtered_data.append(value)

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

5.7 £HICOWVWTHSDL

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

HEBHE T in BEL Y not in 1. AP D 2> — 7 Y RAHPIHFET 20 (FREFELROVD) EI00%
FARE T, HEAT is BX U is not &, 0D F 7V 27 RERICFRLCA TS 27 v THEINE D Eik
RET, ETCOHBEAETIIFE CELIEMN ERF->TBD., HIHEHFHET XD SENELIEN 2 ) £5,

HEBUIERE S 2 e TEET, HlRIX a<b==cld. adb ID/PhEL 2Db & cBFELLRNY
I T AP LET,

T—VHETF and X or THRHEZMHAGHLEL ZENTEET, 2L T, HEBHE (H20VWEM 500D
7 —K) OFRDOEBEEE not TENFE T, INHDEHAETIIET, HEHEET X D S RWERIEAICZ 5 T
WZEF, A and not B or C ¥ (A and (not B)) or C Wi/ 2 L5112, 7 —ILHETOH T, not D
BERIEMSRDFE L. or PERDBES Lo TVET, bHAA. WML HFLIXEADHAGDOEERITE
9,

7 —)VHET and & or &, WbW 3 B (short-circuit) HETTT, I OHETFORIBIIEL, SAHN
EMEICFH S A, FERDHERE L 7R TRHiiZ b £9, BIZIE A & CIFETBAMBDOL E, A and B and
ClIX Cc ZFHiliL ¥ A, —fRIC, FRFHETORDEZ 7 — M ETIRR S TRZEE LTHWS & fE
FRRICRHI S N7z 5 18T b 9,

et 77— N KOFEREZZBITRATZ2 2 dTEE T, 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) < (1, 2, 4)

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

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

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

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

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

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

i:1pz3
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%
SIX
T a—-I

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

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

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

# Fibonacci numbers module

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

print ()

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

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

return result

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

ZDEETIE, fibo TERINLBEMOAFIZERRED S VAL T —TNVICANIT S dH D EEA,
BIZEY 2 — V4 fibo PRI VR T —T NV ANE T, BBICEE S 2 — V2 FHoT7 7 AL ET

>>> fibo.fib(1000)

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

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

>>> fibo. name _

"fibo'

BBZE A S D s, a—h L RAENRATEET:

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

6.1 E2a—JLICOVWTHSICL

EV 2 —ME. BBREBCNZTETXEANZ N TEEY, TRHDETUIEY 2 — L2
225D DTT, TNHDEITXIE, 4 VR—IXDOHT BV T a—IVEZDBRO o8 FITEITHE
FaENET, N (F7AADBRZ YT P E LTRITENZHEBRITENET, )

FHADEY 2a—E, BHADTF7AR= MR VRAT—TNEFHFS>TOVT, TV 2 — L TERINTVWSH
BEZOT—TN %270 — LR YRLT—=TLe LTHEVET, Lo T, Y 2a—LOEFIE, 21—
F DA —r VEB BRI REEIRZ 2028 T, 70— U REBEEY 2 — LTl 2T
9, — . BHOWMToT0aEEREHALHERL TVWIUE, Y 2 —LNOBESRT 20 LR LKL
1% modname.itemname T, TV a2 — DA — UV EKENWLDZZHTEET,

EV2—AHPMBDEY 2 —L% import 5L dTEEXT, import XIFBTEY 2 —1D (SHIKF AL
A7V MTH)RHEIICEZE T, ZNUIEBETH-> THETIED D XA, import TNZEY 2 — LT
import ZfTo TWBEY 2 — A DZ O —\URY VHRALT— TIVICEINET,

import XIZWE. HBEY 2 —LHNOHAHTZ, import ZETLTVWEIEY 2 — 1D YRLT—TLVHIZE
DAL WS ER-A DD 5, HIRIR:

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

Z OEMEIZ, import OWNRERBZES 2 —NZLEOA—HNLRY VARLT— TR ANEZ2iEdh %
FA (o TLEOFITIE, fibo IZTERINIEA),

EVa— L TERINTVWAILETZLT import $32WHSERIBZHH 35

*1ogmpgaid BEGERD BT ¥NDE 0 TF, BV a2 AL NVOBMERLETTI L., BRBEEY 2—1D v -1
R VARNT—=TNIZANET
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>>> from fibo import *
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

COEFEFTE 7 VA —Ra7 (_) THEZDDERVTINTOARIEA Y R— M LET, FAY DHME T,
Python 70275 ~—dZDFEXHE2HVERA, RIDOHAFINA VR =TV XR—IZHAAEN, EREAD
HiliE LEEZLTCLES RS H 2505 TT,

—RINIE, BT 2 =Ry F =I5 x & import TR WIRH FIZWIERTEEEA. 205 DI,
COEERTO r LIRLIRAIHEEICZ LWa— RIZR 2256 T3, Ll Mty aryTx—&24 708
PO TOIIHES DbV TL £ 5,

EY 2 AHADRIC as BV TWHEIR, as DRADHHIZEEL, 1 K — P ESNEY 2 — DR L
S

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

TAUFFEEMICIE import fibo XA UAETEY 2 — %A Y R—FLTWT, HE—DEWZA KR—FL
72T 2= fib VI HKFTTMHRZ 2 LS5 ICHE->TWVWB Z 2 TT,

ZDA4 VE—FFEZ from VW TWTHHZ. RIUENELNET:

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

AR FETVERLOHMEHT, FEI 2 -3 AVYEX=TVEZD 1 y>a>rZriZ 1 BT import &
NEF, WoT. EYV2—AZBIELLBEIRIE. A Y2 —7VX2HEHIERINILRDFEA - B
LRk, ZOBTFELLTTRAMLIZVEY 2= 1 D7 o256, #Hl21F import importlib;
importlib.reload(modulename) @ X 51T importlib.reload() Z{Ho T Z&X W,

6.1.1 E2a2—II%ZXRIVTFELTEITITS

Python € 22— %

python fibo.py <arguments>

HETTBE,. __name__ 12 __main__ DPRESINTV S HZERWVT import L7Z2 ZFLRICESICEY 22—
NAD = FRFEITINET, DEDEI 2 —LDKREIZ:

if __name__ == "__main__":

import sys
fib(int(sys.argv[1]))
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ZDaA—FEBIMTZIET, ZD7 741D import TEBZEI 2 —LTHBLERHIZRAZYV T LTDH
FZ2L5CHDFET, BERSEY 2—D "main” 774 Ve LTEEBIXNZL EZT, a~vr o4 v
BRI 52— FREITEINE20HTT:

$ python fibo.py 50
01123581321 34

EY 2= import ENIGEIE. ZDa— FIFFETINELEA:

>>> import fibo
>>>

COHEFEY 2 —NVIERRL—F A v R—T 2 —2ER[LED, TR IDEDIK (RZV T EE
Va—r L TREILTA AL - EETLT) fibh T,

6.1.2 EZa—ILRE/NZR

When a module named spam is imported, the interpreter first searches for a built-in module with that
name. These module names are listed in sys.builtin_module_names. If not found, it then searches for
a file named spam.py in a list of directories given by the variable sys.path. sys.path is initialized from

these locations:

« ANENEZRZ VT RDBEF 4L MY (HEVET 7 A ADBEE SN SR oT L BIZHL Y k74
Zavil

o PYTHONPATH (74 L Z PUEDVU R b, ¥z VERD PATH ¥ [F UIHEX),

o The installation-dependent default (by convention including a site-packages directory, handled

by the site module).

FIR: SRV IV IR R—I TR T2 ANTRATFALETIE ANSHERZ YV OHEZT 4 L2
PV YRV ) IRl o RICGHEINEST, BV 28 YRV IV VI 2EL 7412 b
VIZEY 2 — BB SEN ShEEA.

PRl X N7z, Python 7025 L% sys.path ZBIET 2 2B TEET, A7V T M7 74 %8
T4 L2 P UDBKREBEAROEHE, FET A 75V XKD HANTEMSNE T, RDOT, 74 77VD7 4L
JMVRCHBZEZT77ANMEDD, ZDOT 4L 7 PV RBDBZELARDRZ ) T MPEELTA VR—-FENE
o AL RS A TSV EBERL TEESBMITVWADTRVEDIZEEVDS T, LHFLWERIX
BEED2—I ZZ2RLTIEZ W,
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6.1.3 ” a2 /XTIJL” iz Python 771

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

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

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

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

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

I 28— MENTF D Tips:

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

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

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

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

6.2 FEEI 2L

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

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

>>> sys.ps2

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

c>

INEDZODERIZ. A VX TY EPMFEE—NICH DL ERTERSNTVET,

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

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

6.3 dir() FBA#

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

>>> import fibo, sys
>>> dir(£ibo)

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

>>> dir(sys)

['__breakpointhook__', '__displayhook__', '__doc__', '__excepthook__',
'__interactivehook__', '__loader__', '__name__', '__package__', '__spec__"',
' __stderr__', '__stdin__', '__stdout__', '__unraisablehook__',
' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',

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

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

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

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

(RDOR=I1%i <)
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(RIDR=I D5 DREE)

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

'warnoptions']

AT AR, dir O BBIEERL TV HEIZIIEL $35:

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

>>> fib = fibo.fib

>>> dir()

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

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

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

>>> import builtins

>>> dir(builtins)

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

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

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

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

BE 77 ANRHEET =R 2RI 2DDET 2 —1DaLrsay (" Ry r—o7") 2R LEVER
ELEL XD, BEZ7ANMIIZ L DR RS BRI DH 2 (BEIFIET. Hl2IE .wav, .aiff, .au QY
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 LOT 4L 27 PUEBRKRLT, by LMDy F—
SDOAY T T4 LI MU ERLET,

T7ANEELT 4 L7 MY BNy —Y 2 LT Python Zfb®212i&, 77 A4/L __init__.py BRET
o ZAUTED, string DEI BRI DBBIAFDT 4 L7 FVIZED, EY 2 - VBB ARRDBRDATHD
PBELVWEY 2 — LHABENETRMEINTLES D2 DTT, mbDMHR I — X Tl __init__.py
137720287 > A VTHEWERAD, __init__.py TRy =Y 0d0Hta—-FZ2FETLAED, &
D __all | ERERELTHILETVEEA,
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import sound.effects.echo

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

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

P7EI 2 =A% import T5H5—DDHEERLET:

from sound.effects import echo

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

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

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

from sound.effects.echo import echofilter

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

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

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

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

6.4.1 Ny 7r—oH5 * Z import %

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

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

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

This would mean that from sound.effects import * would import the three named submodules of

the sound.effects package.

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

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

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

from sound.effects import *

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

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

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

6.4.2 Ny Tr—JRER

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

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

from . import echo
from .. import formats

from ..filters import equalizer

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

6.4.3 BT« LI NIRDNYT—2

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

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

1D
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SEVEN

ABeA

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

7.1 BHZERPIKT+A—Iv T3

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

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

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

>>> year = 2016

>>> event = 'Referendum'

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

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

>>> yes_votes = 42_572_654

>>> no_votes = 43_132_495

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

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

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

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

WL O2DfITT:

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

'0.14285714285714285"

>>> x = 10 * 3.25

200 * 200

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

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

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

>>> hellos = repr(hello)

>>> print (hellos)

'hello, world\n'

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

>>> y

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

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

711 74—y FEHXFIIVTIII

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

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

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

i DRARZEREOTRE, FDT7 4 — LV FORNONFIBEIBETEE T, ZOMEEIIMERIZ 2 DI
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T3,

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

print(f'{name:10} ==> {phone:10d/}')

Sjoerd ==> 4127

Jack ==> 4098
Dcab ==> 7678

MmOBH#iFIZ, 74—~y FTARNEEZTIRTIDICMHZEF, "1a' 1T ascii() Z. '"!s' & str() %,
"Ir' F repr() AL ET:

>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.

INSDT7 =<y MIBERDOSEER Y LT, formatspec DA A RESRLTLZE W,

7.1.2 XF5D format() XV v R

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

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

e ZOHOXF (ZhET7+—<v P 74—V FEFRET) IE, str.format() XYV v NS4
7Y MCEBEINE T, FHMOHOEFIE str.format() XV vy RICEINA TV =7 FONEERR
TORMEXET,

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

eggs and spam

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

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

This spam is absolutely horrible.

JEF5 e ¥ —7 — FEIREHAGDODETHES 2L TEXT:

>>> print('The story of s , and . .format('Bill', 'Manfred',
other="'Georg'))
The story of Bill, Manfred, and Georg.
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LLBRVEACFISB D, ERENHLE S BOBAICE, ZRESIHOMETIER  ZHOXHTEH]
TEZLEVTL RS, UL BEEEIIRICIELT, ML ' (1" B fo CHEDF —E2IT 5 2 LT
BT,

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

table & 7% GRIEZ o TF—7— Nyl LTHEIHED DD £9,

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

E2TOR—NIVEERDBA - =652 IR THAAAREE vars () EHAS DY 2 L RICEFITT,

Ble LT, TOa—FMTREZONLBHLEZD 2 L 3/EEDBbALHI-INZERL FT:

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

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

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

0 N O O W N

str.format () 12 & 2 XFHEAREDTLLMAHIL. formatstrings ZSM L TL 2 W,

713 XFINDFERTD I #—< v k

KiZ 2k 3RDMEISBBFAILRETFERETTI 4 —<y PLEDBDTT:

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

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

16 64
256 125
36 216

o Ok W NN

RDOR=I 1% L)
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(FiDR— 25 D %)

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

(B&H 7 LOBDAR—Z—ff571F print () OFHETEMENTNE ZLIZHERELTLLE W, print() &
ST B EBMLET, )

XFHNATY 27 D str.rjust() XV v P& FEESNLIED 7 4 — N FRIIFIIDBERTFETAS L5
WEANCZEZAZBMLUE T, AEDOXY v F2 LT, str.ljust() & str.center() 2’HH FF, ZHhdHD
XYy RPN 2T DI TERL, EHLOXTFIIZERELET, ANXTFIDNRETEZ5E. X7
ZUINFEDZ L FET. HEZOEFRLET, TOHKDIDICH T LDOLA 7Y PRI ERICIZZ D
S LNEVAD, BOMEPIROLYICHEETHEINLLDITIELTT, (RHYIDEDZITVIVDRS, 2T
DHF LI x.1just (@) [:n] DESWKCATAZARLEMAZILDBTEET, )

H9—DDAY v R str.zfill() &, BUECFIOEMEZLRGFED L ET, ZOX Yy FRIELADFFS
ZIELLFVET:

>>> 112" . zfi11(5)

'00012'

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

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

7.1.4 AVWXFHNEXRES E

% HETF (FIR) IXFINDT7 +—<v bTHHRET, 'string' % values &\ 5 XFHNEZ b7
A, string OHD % HTIIL B H 5 0IE values DR D DERICEMRZ 5N E T, T OREIISCFIIHI &
LTHILRTVWE T, flxiX:

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

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

1.2 771N EHRHEETTS

open() returns a file object, and is most commonly used with two positional arguments and one keyword

argument: open(filename, mode, encoding=None)

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

BAIDGIEIE T 7 A VDA T FHNT T, ZODDEIBLTFINT, 77 AN EDX SIS e RT

7.2, 771\ EHRHEZTTS 69
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BAADLFHA>TVWET, mode 13, 7 7 A VHFAHLERLS 'v' | HEXALHEH (A%OBFED 7 7
ANBHINIHESINET) 256 'w' L LET, 'a' B7 7 AV ZETLHICHEES, 774 MWEZRATH
72HBZEBNC Y 7 A VORIZBIMENE T, 'r+' 37 7 A V2 FHAE ZMAEE 3, mode 51803
HIEATRET. BRI NBZBEIIE 'v' THLERELET,

Normally, files are opened in text mode, that means, you read and write strings from and to the file,
which are encoded in a specific encoding. If encoding is not specified, the default is platform dependent
(see open()). Because UTF-8 is the modern de-facto standard, encoding="utf-8" is recommended
unless you know that you need to use a different encoding. Appending a 'b' to the mode opens the file
in binary mode. Binary mode data is read and written as bytes objects. You can not specify encoding

when opening file in binary mode.

TX¥AME— FDHRAMD TIE, 77 v b7+ —AEHDITARRLS (Unix T \n. Windows Tl \r\n) %
772D \n KEMT 2007 7 4L bOEETT, 77X A PE-FOEZAATIE \n B TL 2% 7
9 74— LEBEDITRLBICRETONT 7 4L DEHETT, ZOETITONSE 7 7 A4 LTF —XRDEHIZ
TEANZ 7 ANMTEEFLBEEITD, JPEG 77 A LR EXE 7 7 A VD XS BAAL F VU TF—REWFIET
BODBBDET, ZOEIRT 7 AN ERAEEZTIHEIFE LT, N FUVE-FEMHS X5 1cLTK
72Z W0,

T7ANE T2 bEFS & HFIZ with F—V—F25DIFRVEETT, Z2oF AWK, QEHIZFIS
FHELTHRITRERCZ 7 ANV ELE2ALHL 22 TF, with 25 ¥, AU Z &% try-finally 71y
IRFoTELL LD T o e RICETET:

>>> 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, 2077 A NLDDIFHEINTZS AT LD
V— AR EBIZIRIT 272812 £.close() ZREFH L TL X W,

%% f. wrlte() % with F—V— F% f.close() ZHOTICIH LGS, 7077 ADBEFIC
BT LESETH, furite() OEFIEDBTF 4 A 71T EFAFNEVWEHHDET .

with X f.close() DMUHLICX > THLEONZZRIC T 7 ANVI TV =7 b 2FEBS T2 %2 2 THL
FNEBLUF T, -

>>> f.close()

>>> f.read()

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

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

COHOLFEDOHNE, £ WD T 7 ANF TV 27 bDBRCAEREINTVEHDERELE T,

7 7 ANVONEZHALTITIE, f.read(size) ZMUIHLE T, TOX Yy FEHIBEDT—XZamAH L
T, XFH (TFAPE-FOHA) » bytes 77927 b (N4 FV—F—FOHA) L LTRLET, size
A7 a Y OBIESETT, size DEMINTDEOBTH 7258, 7 7 A VONFLETEHAHE L TR
LET, 7L, 774D VDXEYVD_MEOREZ S DHIGEWIL SR 20000 TR A, size D
BHTROVEZSIE, KT (7F A ME=FOHA) size LF. (N FVE— RDHE) size N1 b EdiAH
LTELET, 774 VOKEHIT TITELTOWREA, £.read() 13ZEDOSCFH] (') ZIRL XS,

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

f.readline() 1Z7 7 A6 1 T2 ZFHARD £3, SUTXF (\n) 3FHA M NI FHN DRI D
3, WITHEMBEINZDIE. 7 7 A ADBBITTED > TORWIEEDFREITOATT, UL, RHENRD
WEWTHRWESIZT 5720 TT; f.readline() NEDXTFHNEIR LIS, 77 A VDKIRIELZZ D
FHDET, —H. ZTE \n's TROLBEUT 1 XFREIPOREXFITREINET,

>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

T 7 AN EBITE2HARBIINE,. 77 ANF T2 MWL TA—T2EL FEBHDET, ZOHE
FEXEY ZRINCHEZ, EET, R ka— gk 23

>>> for line in f:

print(line, end='")

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

T77ANDITRTDOITRY R MERTHARD 720725, list(f) ® f.readlines() ZfHS5 ¥ TE
%9,

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

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

FTV 2l L OMORE, B EALMICEI LRI IUER D FHA - XFF] (FFRA FE—F) & bytes 7
T2k (NAFY—F—F) DUFTAHSTT:
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>>> value = ('the answer', 42)

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

18

£f.tellQ &, 77 ALF T2 bDT 2 A NHFIZBIT2BEOMNBEEZRIBHEZRLET, 774 LHD
REDONEIZ. XA FVE—FRTIET7 74 VDEELSDNA MIT., 7F A ME— FTREAHHBERETRERX
NEI,

T7ANF T2 PONBEEET 3113, f.seek(offset, whence) ZHVWET, 7 7 L AN EIFHE
#E 5 (reference point) 124 7+t v ME offset Z R L TatREINE T, SR AT whence 5IETEIE T,
whence AN 0 72 HIX7 7 A LD FKHELHHAD ., 1 ROHFHED 7 7 A MBEZHN, 2 RHIEET7 741D
e ZRA e LTHWE T, whence 3BT 2N TE, 774V MDOHEIFZ 0. TROBEREAL LT
7 7 ANVDIHEENE T,

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

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

16

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

>>> f.read(1)

b'5!

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

>>> f.read(1)

b'd’

TX A M7 74 (mode SLFEFNC b T80 5 725E) Tl 7 7 A VOSETED & OB IR T 2
=R IR TVET (FlFte LT, seek(0, 2) TZ7 7 A LVDKREBADY —ZIFA[RETT ), Fe.
Me—DERNIZR offset fEHIZ £.tell() 2 HIRENAED, 0 DNWTHUAD TS, ZHLIHND offset HIFREFRD
L% AR TR 3 S DR S g

Tr7ANATI 27 MiZiE, Mcd isatty() % truncate() W\olz, HEDFbIRVAY Y KRB D
¥, 77 ANATI 27 MIZOWTDRERAA FIZ, 7477V V77 LY RA2BRLTLIESI W,

7.2.2 json ICLBHBETNI-T—XDREF

XFFNIEHIZT 7 A VICEEZAATED, 77 AV ORAIRAATENTZ2 2N TEET, BEOLEICIE
DUBNPRETT, LWVW5DdH, read() XYV v FEIXFHI LIRS BV, int() O X5 RERICZD
XFHNEFE LT, 728 2T 1123 O X5 BFF %, Bl 123 ITEH LR TE RS BRVWHA5TT,
b o MR T — 2B FIZIEANTFICR 72V A MRHEOLE., FEETO =222 ) 7 7 4 XITHEH
127D E5,

D—PREET— F2ENLD TNy Z LD LTEMZR T — 2% 7 7 A VITRET 222D DIZ, Python
TRE—72 7 — 2R TH 2 JSON (JavaScript Object Notation) 2> Z e BN TEE T, Z DFEHE
EY 2—/b json &, Python 07 —% BEEZID., XFHIERBCEHLET, COUEE V754X
(serializing) ¥ "IN F T, XFHNRBEDP ST —X2HMET 23, TOVT 540X (deserializing) &

72 BT1TE AhHR
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FEENE T, SUTTAREINTHLLTIVTIARXEINDZETOMIC, A7 27 POXXFHRKITZT 7 4
NPT = XD THRELZD, Xy b= ZBUTHiN 2~ Y ICE-T2DTRIENTEET,

AR: JSON BRBBRNAT TV r—2aryTrF—22h e h33BIcL{fibhid, Z<DFnr
7= —HBEZ JSON IR LWz, JSON 137 — X DA E T 2 55 D RWVIERE T,

A7T 27 b xDHH, £D JSON RO THNREZ R 5121d, Bz 1fToa— N2EIZITTY:

>>> import json

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

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

dumps () IZBIZZBE%IC, dump ) 2B D, THLIIHMICA T =7 b & teat file XSV T IAXLET, £
DEZABICHINT: teat file 77T, RDEIWCEL P TEET:

json.dump(x, £)

To decode the object again, if £ is a binary file or text file object which has been opened for reading:

x = json.load(f)

7EFR:  JSON files must be encoded in UTF-8. Use encoding="utf-8" when opening JSON file as a fext
file for both of reading and writing.

DI REHMIRI VT IA4A X T EEEL. VA MPHEEZRS Z2ETEEFTY, FEDIFR -4 VA
XY A% JSON T VT 54 XFT2IEH 5D LEN LR TIRD FEA, json EV2a—LDY T 7LV
2 ZAUTDWT DR D D 5,

B
pickle - pickle €Y 2 —b

JSON 2IIHIRIIC, pickle ZEEDEHEL Python A 7Y =227 v 22 V754 XAlRER 70 L aLr T3,
L2 L. Python IZRED 7w +aL T, MOFETHARINLT TV r—2a vy elEd2013MR 8
Ao BT, T 74N P TERETHRL, BEHTERVEEITLLELNTEL, AFLDOHIRBEEICL-
THERENTz pickle T—X%E2 T2V 774 XF5, KEHEZIDVDEEDa— RPFETEINTLEVET,

7.2, 771\ EHRHEZTTS 73







EIGHT

ITS—H5

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

8.1 BXI>—

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

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

SyntaxError: invalid syntax

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

8.2 f5t

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

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

ZeroDivisionError: division by zero

(RDR=I12%i<)
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(FiDR— 25 D %)

>>> 4 + spam#*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

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

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

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

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

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

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

8.3 BIS 2B T B

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

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

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

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

o try HINOETHIHINADTREET 2, ZOHOED IIRITEINET, KT, HISED except ¥ —

U — FORIHE SN TV S HIIMNC T 23555, except BinEITENML, try XOEANETH
MRS N E T,
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o B L except HITHRES NP —H LB WHIANLFEAT 2 . ZOHISMNE try XDIMANCE X
E3, AT 22 FF (handler, JULIEER) A3E Zizd iU, MBS BWEISN (unhandled
exception) €720, FEITRLZ LI BRA vy =Y ZH L THETR2FILLET,

—DD try XITIFEED except EiHfHT SN, Fl2 DFSMINTE NS FIRIBEETEET, 2Ld—D
DAY RIULDFEFTEINERA NV RIZEIMIGT 2 try HINTREAE LGN EZTEZLEL, FU try SN
DHNDFINNY ¥ S TRE ZFANMILE L £ A, except HiTIEIIEINTHE 72X 720\ S FETERDH|
NEtEETEE T, PIZIEFRDOESICLET:

. except (RuntimeError, TypeError, NameError):

pass

except HiD 7 7R, FISLFRIL 7 ZADHIEKS 7 AD & ZIZEH (compatible) £ 2D £3, (WFMTIE
OB ERA — IREZ T ADHIFD Y A P INTWV S except HIFEEZ 7 2DfISf e BHTIZH D 8
Ao BIZIE. XDa—FiE. B,C,D ZIHFE @Y ICHAILET:

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

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

except Hi2SHICH ATV E (except B RANCL 235H). B, B, B 8 HNEZN 2T o722 2 IcHE
BELTLEEW —— RPN —HL 7z except HiEE# XN 2D TT,

XD except HITIIHIANLZENT, VAL FA—F (wildcard, #MGCS) ICT 2 ENTEET, VAL
F#— F®D except HIFIFHITER L Ti-o TLRE WV, EWVWS5DIE, VALV FA— FREEO TR 4T
T—%7RTLBLTLEILSTT ! VAL KRI— KD except HildT T —X vt —I%FHIL72RICH]
NEFERT 2 (B XY v ROMUH LADFERRIC L CTHAZMIETE 2 £ 5125 %) ARy 3

import sys

H
1]

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

except OSError as err:

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

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

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

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

raise

try ... except X2, 47> a v T else i (else clause) T2 Z LB TEE T, else HizRIF 258,
2TOD except Hi& D HBRAICEIRITNUIRD FHA, else Hild try HiTEL ISP EHE I N2 o7z
FWETEIN2a—-F2ELDIRRIBEET, FIZEROLSITLET:

for arg in sys.argv[1:]:

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

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

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

BMDa—FZ2IMA20D1F try Hik D b else HiDHNIVWTL &I, BELL, £5F25Z LT try
. except X THR#EIN/a— P oI OLUANOHIMNZ#E > THIEL TLE S &\ HiEZ )
LNEHBTTE,

BIs AT B & &, PONIBIEN T o N7l ol b A TE T, ZOMEIBIND 518 (argument) &
BIHINE T, FIROAEES L5, FINDRIKFEL 5,

except BT, BINGLORICERMEIEE TS Z DN TEE T, ZOEHIHINA Y A2 2 RHEIFIT 51T
B Y. instance.args IZHIHNA ¥ A2V REBREDOGIBDB A > TVWET, Bl A4 > A% >R __str__Q)
DERINTED, .args ZZR L LR THIIREEHZNFTE 2 L5 HEESIN A TVE T, HER
5, FIAEERT BRI Y RAZ Y Z{EL T, EEOEMEZBIMTEE T,

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

. except Exception as inst:

print (type(inst)) # the exception instance
print(inst.args) # arguments stored in .args
print (inst) # __str__ allows args to be printed directly,

# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x =', x)

print('y ="', y)

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

X = spam

y = eggs
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nEg,

BN R ZE try BIOEZRAMTRE L AN 2T 27200 T3k, 20 try Hinr s (7 2 [HIEN
WZTH) MU SN B OWNETHRAE L MM DML 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 IS\ 2xHd B

raise X&H- T, FFEOHINEREIRZ B TEE T, HlZX:

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

NameError: HiThere

raise OME—DGIBITEE TN 2PN ZHE LR L $ T, ZHUIHIANA R & 2064427 5 X (Exception
MR LI 7 R) TRIFNERD R/ A, BN S ABPEINLGEE, 5IEELOa YR 7 7 X8RN
Hah, BERWIcS v 22y 2bxh g3

raise ValueError # shorthand for 'raise ValueError()'

BINDBFEE L 78S 02 HE LW T, Z0fS 20T 253 Dk Fiud, BizEXo raise
Xefo ThIN AN SEL e TEET:

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

raise

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

NameError: HiThere

8.4. PN ZXHTB 79
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8.5 HISDESH

raise XTI from 2V, FIANZHET L Z e TEET, HlXIX:

# exc must be exception instance or None.

raise RuntimeError from exc

TR T 2 & FIHENTT, HIRI:

>>> def func():

raise IOError

>>> try:
func()
. except IOError 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

OSError

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

BSOS IE, FISD except HiF /21E finally HiCEH X NHEBEINITHONE T, HIFtDEH %
M 57-011F from None DF|HTE £3:

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

raise RuntimeError from None

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

RuntimeError

B DEFED A AIICBI L T, L < & bltin-exceptions S L TL 72 &\,

80 FE8E A4S




Python Tutorial, J1J—2X 3.9.18

8.6 1—H—E&HHN

77 o A ETHLWASN S 2 22ERT 52T MEOHISZIEET 2 Z e TEET (Python D27 7
ZWZDOWTIE 752 ), flFME, HAIHIC Exception 7 7 A0 6, EHEF ZIIMENICIRELZd D
T,

Exception classes can be defined which do anything any other class can do, but are usually kept simple,
often only offering a number of attributes that allow information about the error to be extracted by

handlers for the exception.
Fr ARG, EHEOHINOLFI T L FIZ, "Error” TROZHATTERSINTVE T,

ZOBMEEY 2 — LTl EV 2 -V TERIN TV IEMNTRET ZAREHEDOH 2 =7 -2 MESE 2
7oz, MEOFINZERL TVET, 77ROV TOFMRERIE V7 BETRMEXATVET,

8.7 JV—-T7yTEEEERT B

try W& D 5 =24 T a VOIS H Y T, ZOHIZI V-2 Ty TEEERERT DD HDT, YA
BRI THMBTEITEINET, fIzRLET:

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

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

KeyboardInterrupt

$ L finally Hi23® 2358, try X0 2 RTOREDWUIER | finally HINET L E T, try XHEIA %
HEXEZ0EPICHED ST, finally HIIFTINE T, UT T, HISADLIET 2 20w HICEHER T —
AEmLET:

o B L try XOFEFTHHNANFREELS, ZDHISMNE except HIlIC X o THUEIENEZTL x5, B L
Z DOFIND except HIC & o T XM RIFIUZ, finally BIBETINZRIC, ZOHIAIFEEH
INET,

o except Hi% 7213 else HIOFITHIHINDIFRAET 2D VIEET, 20HE D, finally HipiE
ITENFRIHIND R ENET,

o finally ffiC break, continue 7zl return XETINIGE. HIFMNIFEH INEL A,

e L try X/ break ¥X. continue X E 72l return XDWITNDITET S &, £D break X,
continue X ¥ 7213 return XOFEITOERNZ finally I ETINE T,

o L finally i’ return X &2 EFLHE, RSN HEIE try HidD return X TIE# <. finally #fi
D return XIZ k5 d DT D F7,

8.6. 1—Y—E&HFN 81



Python Tutorial, 'J1)—X 3.9.18

Il Z 4

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

>>> bool_return()

False

& D BHEZ

>>> 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'

RTbhb»2eBD, finally HiFEDHAICHETINTVET, XFHITHOHEE TS THELL
TypeError & except Hi T XN TWVWR WD T, finally HIETRICHEZH I TVWE TS,

FWHHDO7 7V r—> a2 >»Tid, finally ik (7 7 A Ay MY =28tk D) S8 Y — 2%, FIH
DN LTz &5 b & F RIS 2 7= DIER TS,

82
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8.8 ERAAV)—2T v T

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

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

print(line, end="")

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

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

print(line, end="")

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

8.8. ERAHI V-7 v TUE 83







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,

#HiD global ¥ HEE TN TWAHE. ZOHFNINT 2ZHPRAEZET, €Y 2 -1 D7 B — NLRAGHTD
Ao TeHID R a— 7 L TEETOIE T, RHNRA 2 —FOIMINCH 2 ZHBUCHHRM T 51213, nonlocal
XWEZ FE T, nonlocal EEFINHL-7EHKIE. 2 THRAHLER R ET (FO LI BREBITHT 2
FXAAZ, BIZHLW eI AZHEb o bAMDORa—-FTEKRL., SBORa—-TOEIIZLL £
HFA)o

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

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

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

9.2.1 XR—TFr&EZEEDH

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

def scope_test():
def do_local():

spam = "local spam"

def do_nonlocal():
nonlocal spam

spam = "nonlocal spam"

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

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

do_nonlocal()

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

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

ZDa— FEloHIE:

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

In global scope: global spam

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

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

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

9.3.1 V5 AEERDEX

27 AERORS BMBERIZ. XD LI FT:

class ClassName:
<statement-1>

<statement-N>

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

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

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

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

932 VSRATTxV b+

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

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

class MyClass:

""" simple example class
i = 12345

def f(self):
return 'hello world'

9.3. 4528 89
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MyClass.i & MyClass.f BZULRENZHTHD., ZhZhERLBEBA 727 2 BLE T, 77 RE
PICRAZITO D TEET, Mo T, MyClass.i DEHERALTEETEE T, __doc__ dEMREME
T, 2027 7 AJELTWS docstring, ZDHELE "A simple example class" ZIBL %79,

7 5AD A YRR AL (instantiation) \ZIZFD & 5 LKL EEF VRS, FIXAF TV DT L
., BT ADH LA VAR Y RAERTEIBLRVERD X5 KR \BNE T, fIXE (Lo 2s 7 AT
W2 IE):

x = MyClass()

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

ZDITADA VAR Y ZERIE (25 RF TV 227 D "IFHL?) 2175 2, BOA TV =7 bEAERL
F3, BLOIZFRE, ATV 27 PRIEKRT BT, HRAE A ZENFHEDOHIEIREEIC R o TIFL Ve
PATVWET, ZO7%DIC, 77 RIZE __init__O EWOAFIOKHIL XY v FERT 2N TEXT,
BIZIERD XS LT

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

ZIAM __dnit__ () XYV v FEEFELTVWBRES, 77ADA VARV ABERT D, BiLEREH
P22 AL VAR A U THEIZ __init__ () ZMECHLE S, - T, ZOHITIE. Hi-2oias

BDA VARV AERD IS L THEDZ N TEET:

x = MyClass()

bbAA. XDKRERFHMMELE-E 272012, __init__ () XV v RICEROBK 2 b7-82 e R TEF
T FOBE. ROPIDESIT, 75 ADA VAR Y ZAEFEBEEIZEINZ5181E __init_ () ITEENE
3, Bl

>>> 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 1Y RAVRAATZT Ik

YIAT AVARYAF TS 27 b RES AN TEIZDTLEIN? A VARVRAFT TV 27 F TR
T 3ME—DEZ. BHEOSKTT, AMRENELICE (F—2EEBLIUX Yy FO) ZBEHD 7,

T—RBMY (data attribute) 1Z. 24U Smalltalk @ 7 £ Y ARV AEE 2 C++ D 7 77— R XV N" [ZH
BLET, 7—XEMEESTI2HLEIDD A, B—IARERLEFKRIC. 205 DBEHEITREINAAZ
NRERTEEHTEET, flRIE. ETHERLZ MyClass D4 Y ARV R x I LT, RDa— KEHET
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THr., fH 16 ZEHIF L. x DEHNIED HA:

x.counter = 1

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

print(x.counter)

del x.counter

550204 ARV REWHIE XV YR (method) TS, XYy R, A7V 7 M7 EBLTWS”
D Z e TF, (Python Tk, XV vy FEWSHEEIEZ FRAAL VARV RAEZTDOHDTEDY €A, 47
JxZ MINIHRAY v FEFOZENTEE T, HlZIE. VA AT P22 M, append, insert, remove,
sort LEE WS XYy RADHD FT, LIFWVWA, UTFTTERCHELAEWRD, 772D Y AX Y AAT
P DAYy REFEERTAHOL LTHS ZLICLET, )

AVARYAX T 27 NTHMBRAY v AR, 2OV F7RAICEDET, ERICED, 77 ADLTOH
AT bV THIBUDPA VARV AL T 27 bOEYRAY v REHITIRED £F, o T, BT
MyClass.f 3B DT, x. £ 13XV v FOBMRE LTHEITT, LA L. MyClass.i ZBETIERWOT,
x. i 3EAXAV Y FOBRELTAMTEDD £ A, x.£ 13 MyClass.f AL HDTIEH D VA — BEA
TVl FTREL, AV YRFTZ I b (method object) T,

9.3.4 XYYy RATIxo

i, XYy R3S v FENLERICFOEHIAES:

x.£0)

MyClass O TIX. LD a— FEZXXFF 'hello world' ZETTL &S, LALEDS, BITLIXAY Y
Fa 20 THIEERIFNIROBRVDITTEDD ER A, x. £ EXY Y FATI 27 bTHD, EIhIZ
FAELTBOTERTHUOHT I e TEET, FIZIERDa—Fid:

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

hello world ZWHDH 2 EFTHIFLEIFIZTL £ 5,

XYy RDBFEFHENS & SIEERICEMPIEETHNEDTL 2 52 °? £O OBEBER TS IBE—>of
EFELTWRIZHr2be3., LOFITIE x.£0 PEIRRLTHFHEIATVWET, 51IEES5R->%DT
Lxo0? 72U, 5B ERBEEE S B L T $ 2. Python 23St 26T 2133 TF — 72k
ZZ DI BHBEBIIXEDLRR L TH

HIBRFRBTETVEI S LAEEAR: XYy FIZOWTEIZRI LT, A YAXVYAF TV =7 b
DR OE 15 LTEENE T, fiTiE. x.£O EWSIEUH Lid, MyClass.f(x) ¥ EIEICEMiid D
TY, — MR n HDFIEV A+ o7 XYy FOMH LI, ZOXY Y FOA VARV AT TS =27 F 2K
YIOGIEDOBNTIEAL1Z58) R T, XY v RISHET 2B8ENUHT Z & 2 F T,

HLEREAY Y FOEERHRTERITIUL, —EHEEL R TALLEHEL IS 7220 LNLERA, A
AR ADIET— R BT - VARV R 2D HIDEZR
9.3. VSRR
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25 ABMEERELTVAEMA T 22 Mo, A VAR VYRAA TS 22 Ve RO o kllA 7Y 22 b
(NDEA Y R) BHRATI 27 b, TROBAY Y FATY 27 MRSy Z LTHERLET, AV AT
D7 IPEIY R N HICHPHEINZ X, A VAR VRFTI 27 P EINEFIY X RS H LWL
SV A P ERER LT, TTOBBA 7Y =27 b EHLVEIEY R P THUHELE T,

9.35 VSREAVARVAER

—fRENC, 4 YRRV ABRIZEFNFNDA VARV RIZOWTEHEDF—ZD=DDH DT, 75 AT
FDIIFTADTRTDA VARV AL E > THEEINBBEBHERA Y v FODDHDTT

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

def __init__(self, name):

self .name = name # instance variable unique to each instance

>>> d = Dog('Fido')
>>> e = Dog('Buddy')

>>> d.kind # shared by all dogs
'canine’

>>> e.kind # shared by all dogs
'canine’

>>> d.name # unique to d

'Fido'

>>> e.name # unique to e
'Buddy'

BEIEA TSI MZOVWT Tl L7z X 212, HETF XXV X bRFEED X 57 mutable X 73 =7 b+
DG T 2 L EARNEMREFBEE T, HIRE UTDa— RO tricks VA MIZ 7 AZH L LTlibh
ERETIEDDEVTA. BERDLZoZ—DDIVAMEINRTD Dog A VARV AL E-oTHEINEZ
WD B2E15TT:

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

def __init__(self, name):

self .name = name

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

>>>

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

class Dog:

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

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

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

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

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

9.4 WAWLWALRIEER

AVARYAL 7 7 ADMATRICLBHEELHERAZNATWBIGE. BERRIIA VARV 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

FREME. XYy RSB TE 3 LA, @HOF TV bOa—Y ("534 7V N) poHbS
WMTEET, Wz 2L, 7RG HMRT LB LTHES 2 BN TEEREA, FEFE Python T,
T—XERE R T 272D OEBIIRICH DD FEA — T XORRMII TN THNCE STV ET, (¥
1. C S TEPNL Python OFEETIIHEOFMEE2ICHEML, BDEELTH TV 22 bADT 2
LREHIETEE T, ZOBMIE C S TELNZ Python FHRTHS 22 TEFET, )

2547 VAT RBENETERIBONRNETT - 7747V ME XYy FBHERILTWa 7 — X @M
DAEXZHAIIL D, BELICT 20 LAEEA, 7747 Y ME AHTOHENERHE A TWIIRD,
Ay FOEMMECHEEZRIZT I BAA VARV RACHEBOBHEZEMT 2288 TES, W5
FEL TSIV - 22 TH, AT ORMIIIHROMEZM LT ET,

Ay ROHPG, F—REMEE (£2EHOXY Y Kb 1) BET2-D0EMESNERIEEH D £2 A,
N, ZOMEARDX Y v ROAJHHEEED TVWB LKL TWET, HE AV y RERFOD TR EiCu—1
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BREBEA YRR YRR e F > EDRFITEZH 5T,

EL XYy FORMIDGIHEE self LU ET, ZOAHINITIHLLZEETLLDD $H A, self L5
#HiE. Python TR SRR EREZR D FH A, LIFVA. ZOBTIEbRVE, 2 — FiEftho Python
TRIIRICE STRRHAILA VDD ERDET, $/o IFRTZTY (class browser) 70275 LHT
DEFTZHTITLTEIA TV IS LULERA,

I5ABUTHABEBMA T 27 MidnwiThd, ZOIZ5ADA VARV ADEDDXY v FEERLTWE
T, BEMEREIZ. TFRAMETIZISREZBOFICAS>TWVAKREIZHDERA, A TSV V27 52D
0 —HNREROFIHRATEZDS OK T, FIZIEUTFOa—FOXIICLET:

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

return min(x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h=g

INT, f.g. BIUhiE, IRTCOEMTHIEBA 7Y =7 F2ZRLTVET, itoT. Tho R
TE CDA VAR YADAY v R DET —hid g b 2<HEMTT, ThEEKRLTDH, KIKITHIZT
077 ADGmEHERELED ST RO TERE LTI N,

XV v KX, self 51D X Yy R 2T, iOX Y v FELRHT IR TEE T

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

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add(x)
self.add(x)

XYy R, BEOBBCFALCLICL T/ a—"\LRAFESRLET, D2 XYy FICT 27— 1
2a—=F, FOEREFLEI 2—LTT, (Z7REZn—rk2a—7 LTHOLNREZ2EHD
FHA, ) AV Y FTZR— LR T—X 25 RBOEHIZIZEAZD D FRAN, ZJa—rLigxa—T%
EOREZFMIZ AL DD ET, —D2FIT2L. XAV Y FARLSL, 7B — LR A3 — 71T import T 72B%
REV 2P, ZOEY 2 - VHTERINIEBSL I FIRAEZMES 2B TEET, @FE. XV FOA-
TV 27 7 ARKIE I B — LR AT —-THATERSNTVET, ROFITIE. XYy FBREHTDI F R %S
M3 2HAL LTIEYRDDERATAEL x5,

il & DEEFA TS 27 F2DT, 95R (B 2 FVET) 2o TWET, £ object.__class__ I
HEXhTVET,
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0.5 k&

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

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

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

class DerivedClassName (modname .BaseClassName) :

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

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

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

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

Python (ZI3MkARICEIRT 5 2 DDMHAAABEEADH D £7:

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

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

9.5. i 95
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9.5.1 ZEMK

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

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

<statement-N>

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

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

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

9.6 751 X—MEH

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

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

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

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

self.items_list.append(item)

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

class MappingSubclass(Mapping) :

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

self.items_list.append(item)

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

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

exec() ® eval() NEXh/a—-FTiE, MELITOZ FREGERBIED T SR ARERVWILIZERL
TLEE WV, ZOfEkRIE global XOFMR LM TED, ZORED E/FAKIC. N baryfrank
a— FIZHREhTVE S, FEUHIKID getattr() ¥ setattr() ¥ delattr() IXHMHAINET, Fi.
__dict__ ZEHEZBRT L 2hEHINET,

9.7 b DIFLIEL

Pascal ® ” L a—F (record)” . C FiED 7 MK (struct)” D& S5 7%, HAHIOZDT—XEERe—F L
DIZT 2T —2BND 2 BRI ENDHDET, DI FTRAEREZMI S ELTEET:

class Employee:

pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

9.7. EbodIILIFL 97
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HBREDMGBR T — X EERK T 2 Python 2— FOWIFIZ, ZOTF—RBDRXY vy FETLI a2l —Ya vy
577 A%RODICETIENTEET, BIZIE. 7741047727 b2oMSLDT—XEHET 5B
Db 5%, read() ¥ readline() ZFiD7 7 AZERL T, 77 A VTIRELAXFIINY 77 b7 —X&
ZHRFTSEOICLTEE, GIB LTETZENTEEXT,

AVREVAXY 9 FATO =27 MZHBEBERDDE T, m.__self__ XYy Fmn() DELTVWSE A VX
RUAFTI 27 FTyom.__func__ EIAYV Yy RIIHIET 284727 FTF,

9.8 7L —% (iterator)

EDTEEXT:

for element in [1, 2, 3]:
print (element)
for element in (1, 2, 3):
print (element)
for key in {'one':1, 'two':2}:
print (key)
for char in "123":
print(char)
for line in open("myfile.txt"):

print(line, end='")

IOV EREADT 7 AFEZHETHBETHNZ VDD TYT, 4 7L —XDIEHIZ Python ~NEAL AT
BEH, Hi—BEHEETVET, BT for I v 7+ 47V =27 MW LT iter() BEEEATVE
o, B, 2T FOFDERICLIDTO7 272 Z2T S __next__ () XYy FRERINTVWEAFL—
RATI2 7 bVERLET, AU EERPEVIGEIEX, __next__() XYV v FiX Stoplteration filf} %%
HUL., ZO@A%EZT for =13 T LE T, HAAAD next() BEEM#H T __next__ () XY v %
EEMERZ S TEET; ZORNIEBDBE 5@ D2ERLTVET:

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

<str_iterator object at 0x10c90e650>

>>> next(it)

lal

>>> next(it)

lbl

>>> next(it)

lcl

>>> next(it)

Traceback (most recent call last):

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

next (it)

StopIteration

A5 —&270rarDEIIHIEHAZBELTWIUL. BIEDZ S RICA4 TL—&X 2 LTOIREWEEMN

=3

N
N W,

FO N2
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T VAN __next__ () XV FEEFELTWVWBAES, __iter__() XYV v FIXHIZ self ZiRTZ 2 dA]
HETT:

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

def __iter__(self):

return self

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

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

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

print (char)

n " o B

9.9 =L —% (generator)

VIRL—F 1 AT VL—REERT 2DOMRTHENBY —NLTT, Y2x L —RLEBFEOHERD X5
WEIPNETH, MSLDT—XEIRT L X2 yield XEFVWET, 2O 232 L =KX LT next()
PEFHENZ 720, P2 U —ZIEDENCH L2 HBLES (Yo x b —&%, 2 To7—XfHE
ERBICEDXDPFTSNr 2R L TVET), UToflz AU, ¥ =L -2 THHEIZIERT
XpZebhrh¥ET:

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

yield datal[index]

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

print (char)

| O H kb o
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VAL —RTTERZZILIE. BIOHI TN L7 SR E2Fo/A T L —RTHERTEET, V2521 —X&
DEBPA T MZRZDIE _ _diter. O AV v F¥ _next () XYy FAHIFTEREINEILSTT,

VI —ZDBH S —ODEELEREL. MUOHL Zicn — A EE e ETRENEENICREEI RS 2V
ST TT, ZHTXD, self.index X self.data E\WolzAf VARV AER BHiolz7 70 —F kb d
BB ZEL e TEZ LI D T,

XYy FRBEEAER LD T0 77 A0ETREZ BEIRFE T 213012, ¥ = 2L —XIFKRTRICHEIIC
StopIteration ZXMH L £3., I HOEEEZHAGDOE 2 L, MHOBEKEZESDLRIUH AT, HHIZ
ATVL—REERTEET,

9.10 oz xL—4%x

Bz 22— 6 e LTHRICa—T 4 27 T&ET, 20RI Y X M NARGISBU R % v
FI, AFEMTIER S IFEMTHVWEST, Y32 —2R&, EROFTY 2 2L =R 2T IfENZ0
EOBRNDTDICHEINTVET, Y23 L —RRETBERI 2 XAV —XDERID 227 N TTH,
B ko LEADNPIRNE ZADBDH D ET, MUHNEZRT VA MAURLIDEAETVIRELWLWI EHZWN
CWOREDBHD FT,

il

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

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

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

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

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

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

bz
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0s BV a— NI, ARV —T 4 VI RATLAENGET B-0DZ L OB ERMHL TVWET:

>>> import os

>>> os.getcwd() # Return the current working directory
'C:\\Python39'
>>> os.chdir('/server/accesslogs') # Change current working directory

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

from os import * T <. import os JERZMS X5ICLTL L&V, 2535 2T, BESNKREL
72 2 AA BB open() 2% os.open() Tk N2 D& TSN T T,

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

>>> import os

>>> dir(os)

<returns a list of all module functions>

>>> help(os)

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

T7ANRTF 4L Z VYV OHENLZEHEEXED-DI1IC, EOHBEICHZ3EKEDS VX —T 2 — AN
shutil Y 2 — L TCEEXATVWET:

>>> import shutil

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

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

'installdir'
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10.2 771ILDTAI FAH— FREL

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

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

10.3 OV K51 V5|&

=B L —T 4 VT4 AZ U T PTE, £ a~v Y R4 VEIBEWRSIDBELDDET, a~vV o4
VEIEIE sys BV 2 =D argy BEWR VA P LTRESATVE T, Hl2IE U TOHIIE python
demo.py one two three ¥ I~<Y FI7 4 ¥ L TEHLEFIELNZHDTT:

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

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

argparse E¥ a2 —/Ud, a~v Y P74 V5IBENHET 27D DEICHERE N ALMEAZIREL £3, XD
ZV7MELOUEDT 7 A VBZ ML, 7Y 2 Y TITBERRL LT,

import argparse

parser = argparse.ArgumentParser (

prog='top',

description='Show top lines from each file')
parser.add_argument('filenames', nargs='+")
parser.add_argument('-1', '--lines', type=int, default=10)
args = parser.parse_args()
print (args)

a< ¥ KZ 4 2T python top.py --lines=5 alpha.txt beta.txt ZFE{TF 2. LOXZ VY 7 M
args.lines %* 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHEL XTI,

104 T5—HADVAEAL I beTO75LDKRTY

sys Y 2 — &, stdin, stdout, stderr ZRTBHEDFEL E T, stderr 13, BEEPZIFI—RXvt—I%
HIJILU T, stdout XV XA L7 NENTIGETHHD D LT 27DIFEFTT:

>>> sys.stderr.write('Warning, log file not found starting a new one\n')

Warning, log file not found starting a new one

sys.exit() &, RZ VMR TEIE DS o L HEENLITETT,
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10.5 XFFNDONR—2IyF2T

re EYa—Tid, XD @EELXFIINHED 7D DIERKB 2R L TwE T, IERRBUIEM L~
REIEITN U TR TREL S N IRR 2 1R L 5

>>> import re

>>> re.findall(r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

BNROEEERZ I DREIZ S, FART TNy T LR TWFINAY v FOSHRBEDTT:

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

'tea for two'

10.6 #%F

math € 2 —UiE, FE/NRERED7Z9H0 C

bl

AT ZVERICTY 7 R 2 FREREBEL TVET:

>>> import math

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

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

random Y 2 —Lid, BELEICESOWEERFEIROZHOY —LEEH‘HL TV E T

>>> import random

>>> random.choice(['apple', 'pear', 'banana'l)

'apple’

>>> random.sample(range(100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range(6)
4

statistics € 2 —/MIBIET — X OEBERZHEIRE G, hRE, 28 Z3tRL 3

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean(data)

1.6071428571428572

>>> statistics.median(data)

1.25

>>> statistics.variance(data)

1.3720238095238095
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SciPy 7m > =27 b <https://scipy.org> ZBIELAH D70 DZ L DEY 2 — L E2REAEL TV ET,

10.7 1 22—y bADT IR

AR =3y MITIZERALTZDAVEZ =2y b7 ba BB LD TE7DDELDEI 2 —LHH D
F9, ZROHMR 2 O0DEY 2 — & URL 2267 —XZHFT 570D urllib.request &, X —/L&iX
5790 smtplib TF:

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

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

>>> import smtplib

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

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@example.org

. From: soothsayer@exzample.org

. Beware the Ides of March.
"nn H)

>>> server.quit()

(2 DHODPIE localhost TR — A —N—BENTVWBBREHH 2 Z L ISHEELTLEEW, )

10.8 BfJ cKZ!

datetime EY 2 — lid. AR EZRET 27007 5 X%, Bl )5k #@HER7EOm TR LT
WET, HERRZNR T 2 B R—r I Tnwd—F, RETEHNID 7 +—< v bBRED DD
R T =R A MBICESAZBEVTOVET, ZOEV2—LTRE, XA LY —VIHIGLEA T 227 b
Y R—PLTVET,

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime("/m-/d-%y. /d %b %Y is a %A on the /d day of %B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> birthday = date(1964, 7, 31)
>>> age = now - birthday

(RDR=I12Fi <)

104 £10 E FESATSVIZVUT—



https://scipy.org

Python Tutorial, J1J—2X 3.9.18

(FiDR— 25 D %)

>>> age.days
14368

10.9 7—XEHE

— T =27 —H 4 T ERERIE. UTOESREY 2 — W & - TEENZIYR— I EF: z1ib,
gzip, bz2, 1zma, zipfile, tarfile,

>>> import zlib

>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress(t)

b'witch which has which witches wrist watch'
>>> zlib.crc32(s)

226805979

10.10 N7 #—< > AD&HA

Python Z—H#0OHZIX, FUCMER R -7=7 o —F TREWBEOMEMIEZ AT + —< ¥ ZIZDOWTHD
720V S FEWELEE R 5 TWW 3 AW E T, Python (&, & 5\ o RERNICEIERICE X 2 511y — L % 4245
LTWVWET,

B ZIZ. BIED AR ZEEICN LT, BT 7 —FORDDIZX TILD Ny 77 2y Z 2 fioT
AlVWEER I LNERA, timeit BV a— LB ZIX. N7 53—V ADBIIFADD LBEBWZ 2T I
aHhD F T

>>> from timeit import Timer

>>> Timer('t=a; a=b; b=t', 'a=1; b=2').timeit()
0.57535828626024577

>>> Timer('a,b = b,a', 'a=1; b=2"').timeit()
0.54962537085770791

timeit TIX/PNI WK EZRMEL TWE DTN L, profile % pstats TV 2 — /L TlXEHKEHKa—- K7
0y ZIZBWTHEE R ZHET 27200V — V2L TV,
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10.11 REEE

BVWREDY 7 Y 27 BT EEOO—0D 7 Fu—FiF, FEICH L THELRIBICF R M REX,
BIROBETHEIIT A I 2ELELZ LW HDTT,

doctest EY 2 — L TlE, BV a— L EBBMRL T 025 40D docstring ICHDIAE -7 2 b OFHEI & 1T
570D — LR L THET, 7 A MOED FITHMT, AN RERH LHlE 2 DR % docstring 12
Ay FER=ZAMT BT TT, ZOFER. 2—FIHABIZE5 222 WIEKT F¥ 2 X bOFREZHE
TR, FFa XY MEIMNLTVWEa—RPELWERHRETES L5 1Tk ET:

def average(values):

"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mmn

return sum(values) / len(values)

import doctest

doctest.testmod()  # automatically validate the embedded tests

unittest EY 2 — /LI doctest EY 2 — LEFEKRIICMHEZ 2D TIEDH Y FHAN, X OMENL T X b
oy b RO s ANTERTZZIENTEE T

import unittest
class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self .assertEqual (average([20, 30, 70]), 40.0)
self .assertEqual (round(average([1, 5, 71), 1), 4.3)
with self.assertRaises(ZeroDivisionError):
average([]1)
with self.assertRaises(TypeError):
average (20, 30, 70)

unittest.main() # Calling from the command line invokes all tests

10.12 Ny 7Y —[ER

Python 12i& 7 Ny 7 U —[FIfl (batteries included)” H¥A3H D 5, ZOEHFII. v, ZEL &
BEZ RO Python O KAy 7 —JBHCIIE RN TV E T, HIZIE:

e The xmlrpc.client and xmlrpc.server modules make implementing remote procedure calls into
an almost trivial task. Despite the modules’ names, no direct knowledge or handling of XML is

needed.

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

-t - = > S 1) = = W —3 K= =2(=
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poplib Lo T, email Xy 7 —JId (I XFEZ L) BHRA v - Y BEOHWESLTa -V %
fTo/zb, A& =2y MEEQZ YO - FPAY X TB b aVDHEERITTo12DTEDDTEER
Y=ty b EHEZTVETS,

o json Ny Fr—YRBIDO—MINRT = XA D =22 B ANZ MZHR=FLTVET, csv E
V2= VET = ER=ZAPKFHET RN K= P ENTWS CSV 7 7 A VEEEHAEEZT 20
ZHYR—PFLTWVWET, xml.etree.ElementTree. xml.dom 7% 5 KT xml.sax Sy 7 — & XML
DU EFR—PLTVWET, BETRL, INSEDEY 2 — M &> T Python 7 7V r—>yare
fhd Y — L ORI T L THHICT — X 22T Z e Atk E T,

e sqlited3 EY 2 —LX SQLite 77— R R—ZAF A4 753 VDT v —TF, HTIEEED SQL > > & v
7 2% W TEFPERHR 2 KN R T — 2 X— 22 L E7,

o FEBMLICBE T 2H46E1E. gettext, locale, codecs Xy 7 —I LWV EY 2 — L THR—-FZh
TL\ij—o
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ELEVEN

V7 —DE2ETIE, TuTxviarlTurl oIV I3 o0 BEREY AL EBIN-LET,
CITHRIFZ2EY 2 -3, NERRAZ VT FOETIRIZLAEHEVER A,

11.1 HADT7#—< v k

reprlib E¥ a2 —lid, KERavy7rF+e, AR M LA VYT FHFE2EBLTERRTEZ A=Y aryo
repr() ZIMHL TV T

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

pprint Y 2 —lid, HAAARDP LI - ERUEZ LD DT ERT 57200 Nl FE % it
LTWET, RRERPIEBITICO = 2881, "pretty printer” 2 FHIN 2 b DHBWITRA > 7 > b &EM
LT, 7F—2MEn K DSR2 K5 ICHF L ET:

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

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

textwrap EY 2 —ld, BETHRINLXELZ, IBELLRAZ Y —VIBIZF-7DINE S L5 ICHFHEL
3

>>> import textwrap
>>> doc = """The wrap() method is just like £ill() except that it returns
. a list of strings instead of one big string with newlines to separate

nnn

. the wrapped lines.

(KDR=I1Z%i<)
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>>> print(textwrap.fill(doc, width=40))
The wrap() method is just like £fill()
except that it returns a list of strings
instead of one big string with newlines

to separate the wrapped lines.

locale EY a2 —/lid, XLICXDRRZTFT—XEKBPBADT -2 R-127 7L AL £T, locale D
format () BIEK®D grouping B2 21X, BUEZ EYIRMXY D XFI2 & D Zv—FexnizB LT
EREICR

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252')
'English_United States.1252'

>>> conv = locale.localeconv() # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format("/d", x, grouping=True)

'1,234,567"'

>>> locale.format_string(" ", (conv['currency_symbol'],

. conv['frac_digits'], x), grouping=True)
'$1,234,567.80"

11.2 XF57>TL—b

string €Y 2 —/LE, FRT, =¥ F2—FHHHICHRE T Z 2l 2 2 7z Template 27 7 AH
A2TVWET, OV IFRAEMS 8, 2—FnB7 TV r—>aryEBIETLI R LT TV r—2aryo
NEHARIAXTELLDIIKED T,

7Y 7L — FTRE $ AR Python Al ¥4 (BT 7 X —2a7) 526742 TV — ARV EH2fE
WET, TL—RAFRALEDED % {} THIIE TL—AFLEDHRICAR-ZAEHRET, BHECCEERT
LZEDTEET, $$0k5F %L, $ BAZZ RS —STEET:

>>> from string import Template

>>> t = Template('$ folk send $$10 to $cause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund')
'Nottinghamfolk send $10 to the ditch fund.'

substitute() XY v Fid, L —RARVXITHE T 2EIFHFERF — 7 — FIlBITRWEEIC KeyError
FREHLET, AU —IBEEO LSBT TV =2 avOBE, 2—FPANT 27 —XIEF%EE2R T
EMBBEDT, RELIZT—EBRDBEE TV —RARNEE2ZDEFIZLTHIIT % safe_substitute() X
Yy &S HHIETI»S LR A

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

Traceback (most recent call last):

(RDR=I12%i <)
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KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

RYIDXFIET 7 40 MiE $ TIT D, Template DY TV FARIET LI AET LI LN TEET, flx
B, BTSRRI EEE T3 2—T 4 VT 4 Z2fEo Tz LT, BEDHMNPHEHED S — 7
VABE., 77 ANVERE Vo L —RRARIZ =LY FIERHS Z2IC LS, RDEHITKRD ET:

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

Enter rename style (%d-date %n-seqnum %f-format): Ashley_Y%nJf

>>> t = BatchRename (fmt)

>>> date = time.strftime('/d)bly"')

>>> for i, filename in enumerate(photofiles):
base, ext = os.path.splitext(filename)
newname = t.substitute(d=date, n=i, f=ext)

print (' -=> ' .format (filename, newname))

img_1074.jpg --> Ashley_O.jpg
img_1076.jpg --> Ashley_1.jpg
img_1077.jpg --> Ashley_2.jpg

TUTL—1rDBS—DODHEIE. BRHLIZEN 7 r—~y Ihrb0TursanYy 705 TT, ZHUZ
D, XML 774V, 7L—7F X bDLAR—H, HTML @ web L RK—MHD T > 7L — M2, [H
Crurorudy 2 ofieldiAtrZ BN TEET,

11.3 N1 FUFT—2L - FODEF

struct Y 2 — L TlE, BAREZIDOANAL F Y La— REXEHEET S pack() ® unpack() &\ o 7%
PRELTOVE T, LUTOHITIE, zipfile EY 2 — L 2fH T, ZIP 7 7 A LD~ v XIEREKET 2 5
EERLTVWET, "H" & "I" WOy RS, ZRZEN 281 P A NA FPORFESHL BHE2ERL T
WET, "<" X, 2Dy B standard A4 X THDH, NA FA—KX =DV M IZVT 4 T7VTHBZ
EZRLTVWET:

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack('<IIIHH', data[start:start+16])

RDOR=I 1% L)
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crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

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

extra = data[start:start+extra_sizel

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

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

11.4 RIFRALY T 27

ALy R (threading) 1%, MEFENREFRRICRWVEROX R 2 258§ 27 7=y 7 TF, ALy K
2. 22—V OANEZIIFFoD0, BERTHDODRZRRAZEZELT 577V r—a yOREEEEDET,
FUL X5 RERGIE LT, /0 ZHDORL v FOFELUE LW L TEHEIEZ WS 50085 D F7,

DToa—RTld @KEDEY 2—)L threading TAXAA > DT 077 Lk LB SBERTHDOX R
PEUNEIEOLND X5 T2HEERLTOVETD:

import threading, zipfile

class AsyncZip(threading.Thread):
def __init__(self, infile, outfile):
threading.Thread.__init__(self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip')
background. start ()

print('The main program continues to run in foreground.')

background. join() # Wait for the background task to finish

print('Main program waited until background was done.')

JVFRALy 77V =2 a2l ETRLBBLVEER, 77— Y -2 HHET 2210 v FHOH
# (coordination) T3, ZOMEZMERT 5728, threading €Y 2 — L TIER v 7R XY b, IREZH,
YT A VoA DRI Y I 7 4 TEEHLTVET,

O LY —WIENR—7. B xok LGt LORMTHBEARERMELZSISRBCTI23HDET, L
7o o T, XA ZBHFATETIE queue EY 2 — 2o THOBEKDAL v FRLDY I ZA M2 —DDA
Ly RIZEDIAAB, —DDV Y —AANDT7 7L AR TELTI—2DA Ly RICEFIEZIZIPRVTL &
95, ALy FIEDBEERHEEIC Queue A 7V =7 25 b, KEVEZITRD, AlmELEE D, EEME
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DHELET,

11.5 OJ

logging €Y 2 — LT, BEZ DR ZRALFREDD 2 0 Vs A7 2 2B L TVET, &
fHHERENTTIE, B Xy =% 7 7 L 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')

CHEAUTOHNZAERL 5

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

77 4 T, info() & debug() 1Tk 2 g, BT S IR EINE T, EINATRE
BIEERITIE, email, F—XZ T4, VT v b, HTTP ¥ —ANAOEEREDBDHD T, HZZ 74 MR %
{ERL 3 % ¥ . DEBUG, INFO. WARNING, ERROR, CRITICAL ¥ W\Wo 72X vt —YDF 534 F VT4 I2&> TR
RBEEEHREIERT LN TEET,

0 JEER S 27 2% Python 5 BEHERETZ I dTEFIL, 77V —2a vy 2EB LR THAHIAR
RARXTEZ XS, 2—YPREARERRE7 7 A VKo THRET LI HTEET,

11.6 55517

Python ZHEMNCXEV ZEHLET (ZLALDA TV =227 VEIBRAY V FPAXTEREL, AXN—20
Lo2ay THERZBREBRELET), A 7527 MIHT2REZEDOSRIBABRoTLIELLTELXEY
BREREhE T,

ZDEOIRT7 TR —FIRIELALEDT TV —2a Y TOELEMELETH, FIEZA TV =7 b2 Y 2HH]
DEFTHAL TV ARIZIESRL TBELWEEDHD 5, WRRHSH, A7V 27 beBfT 37210 T
F7Y 27 M AEANRSEEELZ LI TLEVWE TS, veakref YV 2 — LT, A7V =27
FMDSIEESL TICBMT 27DV —LERELTWE T, FSHRAI 7Y =7 bR EICR 2 2, 555K
(weakref) 77— 7 NH 6 HEIRIZRES AL, a— ANy ZBEA MY A S ET, 5528265 AR5 H
iz, ERZA PO REVWA T2 7 FDF v v addbbhFEd:

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

def __repr__(self):

RDOR=I 1% L)
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return str(self.value)

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

>>> d = weakref.WeakValueDictionary()

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

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

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python39/1ib/weakref.py", line 46, in __getitem__
o = self.datalkey]l ()

KeyError: 'primary'

11.7 VX MEEDTzHDY =)L

2L DOF —XEEIE. HARAAY R MVIRFSFETHEEDET, 2TV, FIAIHEARAAY 2 b 2i3E
INRTH—VALED ML —FAT72EFOE S RFEENLRBEIIRIEDBDD FT,

A

array (FC¥) €Y 2 —Tld, array() A7 =27 F2EHLTOE T, EINIY X MZBITHE 325 [F
CIERDTF =R ZIBMRETE, KD ay Xy MREFESINE T, UToFITE, @ 1 ZRHZD 16 A
kZBE Y § % Python BEAD Y X bD D2, 2 N4 FOFBHELD 2 L (84 Fa—F "H") DL
Fleffo TWET:

>>> from array import array

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

26932

>>> a[1:3]

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

collections EY 2 —/L Tl deque() A7 ¥ =7 P2 LTVE T, VA MIZBTVWE I, 7—X
DB & Flih & DD HUAE L. Z2O—ATHIICH 2HEDOSBIRITES R D ET, 25 LA TV27 b
EF 2 — R ARMEDIREIIRR ORI TV ET:

>>> from collections import deque

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

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

unsearched = deque([starting_nodel)

def breadth_first_search(unsearched):

RDOR=I 1% L)
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node = unsearched.popleft()
for m in gen_moves(node):
if is_goal(m):
return m

unsearched. append (m)

UZPDORODDEEDNICH, BES L TS5 VIEY — MNEADY AN REIET27-00BBEIHEZT-
bisect DX S5V — LI L TVWET:

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq €Y 2 —/Ud, BEDV A M T —T2HEET 2D DOBERMLTVET, -7 Tl BHEL
fixd oy MR ORIIERDMNBIEEEINE T, b—F RV A2V -3 52k, ho
B2 OBERIEDIEL 7 7R T2 77V r— a v CEMTT:

>>> from heapq import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush(data, -5) # add a new entry

>>> [heappop(data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 10 EF&NEERE
decimal E¥ 2 —/L T, 10 EFEH/NIOEMEE Z PR — + 3% Decimal 7— X BRI L TnE 3, #
BIABD 2 uﬁbdéﬁz@% ETH B float IKHNT. TDZ 5 2AME W DIEFZDEZ. UTOHATT
o« MBT 7V r— a vz OMDIERER 10 ERELHRERT TV r—2a v,
o FEEE D,
o IEMYE 7B BB iz D < fER o filfE,
o HIHTROBIIBEN 2 2355
o I—FHFHEOMRLFUHAMREIR{T X577V r—va .,

Bz, 70 £ b OEFERIZHI DD 5% OBEEEAEL IS 32, 10 EOFH/NEUSEY 2 EOFHI/N
BUETIRES HERICKE > TLEVE T, SFEMREZUBAEALTEY MEMICLES T2, DITD LS
EWHRIZ-EbENE T

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

RDOR=I 1% L)
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>>> round(.70 * 1.05, 2)
0.73

LT, Decimal #ff- 723 ETId. KENOEL e REESINTED. BT 2 HIOWFRED S BEY
WEMEBFEE 4 HT2HIB L TWE S, Decimal EFFHE L HUAFIETREZITWV., 2 #EFE/ND 10 #/N
B ZEHEICRIATER VI I SoTRZXAMERER L TVE T,

Decimal 7 7 RAIEHLEZRIITE 270, 2 EFEH/NURETIE IFEE D ISHHETE R0V X S RRRD
FITAEREMET A PBEHATEXT:

>>> Decimal('1.00') % Decimal('.10"')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]*10) == Decimal('1.0")
True
>>> sum([0.1]*10) == 1.0

False

decimal EY 2 — L& {Hi5 &, LELRIZTORBETCEMEREZITZET:

>>> getcontext() .prec = 36
>>> Decimal(1) / 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,
77V = a2y BOARORORBBRIREICIA 77V D=2 20 B4 VA M—LTEIENTEET,
FLTT7 VT —2ayBRIAT75VDN—Uar% 3.0 CEHTAIL2ERTZIGEES. 77V r—
ary ARHELIEEA.

12.2 {RABIRIZDIERL

RIEBREDIER E EEEITS72DDEY 2 — LD venv T, venv (LBEHEAAMHERD o L HT LWL —
Yar® Python 24 YA+ =L LET, BEDAN— 3 D Python 234 ¥ A h— L INTWBHE,
python3 DX S WKHA L 72w AN—= a3 Y ZIEE L TEITT S Z LT Python N— a Y 2ERTEE T,

B2 E 2 1CiE, AERFZELS T4 L2 PV ZRDT, ZOT 4 L7 MY DARZIEEL T, venv %
A7V T e LTHEITLET:

python3 -m venv tutorial-env

ZHUZ tutorial-env 7 4 L2 M UBRITIUIMERK LT, ZDOHIC Python £ 27 ) & EHES 4751
ZOMBI#E T 27 7 A LDA—%2ELH T T4 L7 PUEED T,
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RIEESIRD— RN T 4 L7 2 VDN .venv TF, ZDHAENE, BHIZS 2V TRENTWE =D, T4
L2 NUDBFEESTZHEEEHHT 242 TH, BEIQE R FEA, £ —HOY—LTHR—F X
NTW3 env BELHERE 7 7 ANMCEBR 275y adfiIELE5,

FRERE R o6, 202G 2 8ENHD £3,

Windows D&

tutorial-env\Scripts\activate.bat

Unix % Mac OS D5&:

source tutorial-env/bin/activate

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

RIERE 2GS 2. 2D 7 ay T MR OIRERENR REINS X 51272 D, python % FEIT
T3 Z2DRMIRED Python 2FEIT3 5 X512k £

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/1lib/python3.5/site-packages']
>>>

12.3 pip ZFE> T N\NvT—C R

You can install, upgrade, and remove packages using a program called pip. By default pip will install
packages from the Python Package Index, <https://pypi.org>. You can browse the Python Package

Index by going to it in your web browser.

pip & 7install” | "uninstall” | "freeze” 7R ¥, WL DD HY Tav Y REES>TWET, (pip DTELRK R
¥ 2 X ¥ M3 installing-index 4 FEZR LTI EZ W, )

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

(tutorial-env) $ python -m pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas

Successfully installed novas-3.1.1.3
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RO —JZDHYLIT == L N—Va VBEEEMITBIL T, BEDN—Sa DR r—V% 4L VA =)L
THIELHTEET:

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests

Successfully installed requests-2.6.0

FLa~y FEHUFETLESEA, pip BERINZLA=I a3 VA4 YA P LBEALLRR LTS LEE
Ao HIDN= a D ESEZEETIUIZDN—=Y a2 A YA =L LEF L. pip install --upgrade %
FAT TR Z Dy =V B RFARICER L F 3

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0

Successfully installed requests-2.7.0

pip uninstall a< Y FIZHIFRT 58y r—oH% 1 DM EREEL £ 9

pip show [ JEESI Ny F —JDOERERRLE T

(tutorial-env) $ pip show requests

Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/1ib/python3.4/site-packages

Requires:

pip list IMRAEERRICA YA P — A ENTR2TORy r —I%FRLET

(tutorial-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze 34 YA M — &Ny r—Y—% %, pip install BRI 27+ —~ v PTHERLET,
—EREEE LT, ZDY R % requirements.txt £\WDH 7 7 A MIIRIEL £
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(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt ZN\N—Ya VEHI AT ARKIAIV LT, 7V aryOo—Hfle LTHAT S Z
ERTEET, -V 1IN ER Yy —I% install -t TA VA=V TEET

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip W7 EADA T a DD D 3, pip DIERAR F¥ 2 X ¥ M installing-index S L TL 72X
W, Ry —=IBER L TZ % Python Package Index TR L 72WEE. distributing-index 74 F%&%
LT EW,
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%

THIRTEEN

SHhfz ?

ZDFa2— b TNEFHALIZL T, BZ5L Python 2> TALI LW BEMNIETETHI Lo/
TL &S — HEMAROMEE RT3 72912, Python AL TAL o3 T3, T, #RTiX
I THHEE LS X VWDOTL 5007

ZDFa2—b VY7 Python D RFaX>F—>aryey bO—TT, £y hOHFOMD FFa x> 57—
TarEW oML ET:

e library-index:

ZOR= a7 B S D TEL 2EHTT, ZO~v=a 7 Vg8, B BEES A T75V0F
P a—ZOWTDEERY 7 7 LY AT, BHEMNK Python BLAWIE Te< TAD Bila— i &
ATVWET, Unix X =LAy 7 2ADFHAAA, HITP 12X 3 F¥ 2 X ¥ MEUR, GLBOER, a~>
FoA4 AT a v ostfEti. CGL a2 s LDME. 7 —XEHERLZ DM XADXR T DI
DDES 2a—AWBHVET, 5475V V7722 &0 BB 28T, ABFHHTEZ0DA4 X—
CEODPLIENTEET,

o installing-index . f® Python Z—HFIZ Ko TEDPNZBMES 2 —NEEIP>TA YA F—Ib
TEEHMLTVET,

o reference-index: Python DXk v~ 74 Z AZFHLKFHHL TWE T, HODIIRKETID, &
ORI HANA R LTHEHTT,

X574 % Python BT 5V Y —X:

o https://www.python.org: XA >® Python Web # 4 +, TDOHA MTE, 2—F, FFaxXrh,
ZLT Web @55 25D Python ICEEL/ZR—IADRS Y XBHHET, 2D Web ¥4 hiditt
ROHHZHbDXEFIERGM Hlzidg—may % HR, A=A FFZVUT7RETIT—INTVE
T, HHHRMEIC L >TIE A4 YDOH AL FEDIFT—DIZI B HE DS LAER A,

o https://docs.python.org: Python K& 2 X ¥ bADFERNWT 7 AR L £ 7,

e https://pypi.org: Python Ry 7 =4 ¥ 5 v 7 2, LG Cheese Shop™ W5 BT HMIIN T
WE L7, ZHUE, 2—PERDOX Y > r— R TE 3% Python €Y 2 — VDR[| TT, 2—FDOV VY —
A% Llb, TIWHET S THDOABROT SN 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://code.activestate.com/recipes/langs/python/: Python 7 v 7 7w Zida— K, € 2 —
N, EFHWZZZ ) S bOBEKRBRaL Y ary T, FERZDDIEFA%L DA Python Cookbook
(O’Reilly & Associates, ISBN 0-596-00797-3) \ZExR SN TVE T,

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

e https://scipy.org: Scientific Python 71 = 7 MIEAN O E#ERETE - #BIEEY 2 — Ml Z. #¥
RE 7=V ZH# I Y Aos—! BB, BMEI IR EDZL Dy r =IO 2Rt LTV E T,

Python BIEOE RS HBEDHREICOWVWTIE, =2 —RAF)L—7 comp. lang. python IZHFGT 25, F7id
X =V ¥ 7Y R+ python-list@python.org IZEZZ N TEET, —a—ATN—=TX=Y 7YX ME
F=b Uz AENET, LDoT, FARKREFEEIN Ay =% IR ANBEINCELZINET, H
M (2EE). FILOEREORERE. filVEZ 22— LORERLE T, 1 HIEEH#HOBMEDHD £, X—V
Z VA NDT —H4 7 https://mail.python.org/pipermail/ THHFIEET 3

RO, X7 X< HBHEM (FAQ L bHINET) DUR M EFx v 2 LTLEE WL, FAQ 13 DIEL
WY EFons% < DEMIEZTVET, BREDEEICHT 3 MAPEICAZTA TV S5 LAEE A,

ii1pz3
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%

FOURTEEN

MEEANRE CEEER

WL ODPDN—=Y 2 »D Python 4 ¥ & 7Y X Ti, Korn ¥ % GNU Bash ¥ = UIZH &0 3 85REIC
Too BED ATATITN T 2 fREMRECEIREIEEEZ R — P L T0E T, ZOMBEIIM A RIRERA XA L E
PAR=F LTS, GNU Readline 74 77 V2o THEINTVET, DI T7IVIIIHED FF 2
AYEHRBHY, ZITENEEDIBETOHDIEHD FEA,

14.1 275 L B RE

EREEY 2= NVADOHTIEA V&2 7Y ZOEHRIC BEWITEMLEINET . /o T Tab F—IIHH5E
WAEZIFOHI L. Python OX DR BEO 0 — VAR, BIUHAAEREY 2 - LA EBRELET.
string.a DEH%Z Fvy FTRYIShRK oV TE, &EO ' FTOXREZFHMEL. FMRe LTHELNL
F7T 27 FOEMEDP LW ERLE T, __getattr__ () XV v FEFRokA 727 bRUTEEN
TWaHA. __getattr__ Q) 37 7V —2a VERDA—FEFTT 205 LARVOTHERLTLES
W, 774NV FORETIEDHRIDL—F—FT 4 L7 M VD .python_history & WIHFID 7 7 £ MIZEE
ZRIEFLE T, BREREROMNGENRA V2TV 2Dy > a Y THUFMHAT S Z e TEET,

14.2 WENAT 2 2—T I 2ORE

ZORREIE. FIHIDMD A ¥ & =) ZZHARNUIKERZEHTT, LBV R, TRV O OEENIKE
NTVET, IR TE2HRT 22 ZWIELWVA YTV MPRENLLHPETL & 5 (S—HIERDITT
AVTFY RN YPRENE S o TVWET), MZERMENA 2TV EZDS VRV T =T N2 o
THEVD LNERA, FHMR 74— bREDOMIEEF v 732 (HEWVIFERTE) a<v Y FHHEHT
L9,

X O ENHEENA X — T ZORED—2IZ IPython BB T, ZDA X —FYRIF, Hrirr
ATHELNTVT, X 7HiE. A7V 27 MERPEENLBREH L Lo ez oT0E S, o7 7
Vr—2a Y iZHRAZRAREND, #HAFEh s T, JloEh/-4 27774 TEBREY LTK
bpython 23®% b £,
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125

%

FIFTEEN

SN RER. €ORECHIR

FEVNEREIE. FIREEAN—- Py 2 7 ORI T EE 2 655 2EED) B LTREIATVET,
Bz, N

0.125

13, 1/10 + 2/100 + 5/1000 £ WS EEFES 35, ZhL RS, 2 EEOIH

0.001

30/2+0/4+1/8 bWSHIZAED T, TS “ODTHEFCEEZF > TWE I, Zi—D. RAD
R EE 10 TR TE D, ZHFHORIIEL 2 TRl EhTnd Z EAEVE T,

BRI T, B AED/NEZ 2 RO T E L TIEREICRD T Z e N TEEEA. ZORE, —fRiT. A
FIU7e 10 #EOFEVNMERBUL, 2 EEOFE/ MNURE TR S Nk, R~y ViiEEh T,

RANIFEL 10 25 L HEZHRICHERTE XS, 7 1/3 2EATAEL x5, 78 1/3 & FH10 D
AEE LT UTOXSTERT 220 TE%T:

0.3

& BT IEREZR IR,

0.33

& BT IEREZR IR,

0.333

b, IRERETS, MMENTEREZESP L THE IS, MRIIIRUTHE R 1/3 13 F8A, LirL, &
LoD BICIE 7 > TWL TL & 5,

FRRIC, B 2 & LRBITHMES S £ d. 10 #E0 0.1 1358 E 2 & L/MITIEICRBIT 52 &
BTEFHA, H 2 TlE. 1/10 3FEBR/IMK (repeating fraction) &7 D 5

0.0001100110011001100110011001100110011001100110011. ..
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EIHEROMTIED S &, HPEZEZ2 Z 2D $F, BEDFRED ALY ¥ a— XTI float Id, & I
iy 2 OMATRIID 53 By M 20T, 2 ORERE L L, TENMNITERESAE T, 1/10 O5GE
&, /M 3602879701896397 / 2 xx 55 XA D FF, AU, 1/10 ITEWTE A, EEICH CET
EHD FEA.

ERFRRENDFEDDIZ, IFLALDZ—FIE, BLUITKDOZ A, Python IZ~ > Vi TH
% R BUMED 10 #/NTORMEE RRT 2 DT, BRI TV BHEDITEO 10 E/NEOITUET L 2 HE
W2 EENDBETT, FEAYDYI YT, b L Python 28 2 #ETHEMEINZ 0.1 OELHEERZ ZD % %
10 HEBTRRLTVWS, ZORBRIIRDE SR >/2TLE D

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

R, WFEATDADBRELETE S LD LT EINMTT, DT, Python IO EERRTI L
T, MR oe s WHiicr ¥ F3

>>> 1/ 10
0.1

FRRSNTAERDIEREIC 1/10 THS X OICRZALE LTH, EBRIIHBHSI ATV AEIIRSIISKRBETES
THENETH B VS ZERITRBEZATBNTLES WD,

BOhDORL D 10 EBOMEL, FL 2 EFHBOEMEZEELTVES, flZIE 0.1 & 0.
10000000000000001 ¥ 0.1000000000000000055511151231257827021181583404541015625 1% ¥ 11 B
3602879701896397 / 2 ** 55 [TAMBlENF T, FUELEZHEGLTVWEDT, ¥d 10 #EHOMHED
eval(repr(x)) == x EWIOEMAEMILLALEERU LI XERRENET,

HO Python &, B> 7 b repr() BV M YEIEIE 17 HI OB MEF 2 +F52 0.10000000000000001
DS 10 ERDOEZEATERLTWE L, Python 3.1 2251, LAY DIFET 0.1 DX LHED
FOHTED 10 EBOEZESNE SR F L,

ZOEIEI 2 EBOFE/NIRICE o TR I BRRBDTT, 24U Python DI TEHH FRAL., b
B72DA—FDANTTHDHY EEA, N—FV =7 OFFNIGRHAZ R — L TWSRETOFETRHL
MEOMEZEOT 2 ZNTEET (W OPDFAETIET 74V D, HDEWVIIEDHNE— FZEAT
b, ZOEE KRR LBRVDS LAEEAD),

ED X VHITD:®I, XFF 7+ —~ v bEFHALUTEMNEEGIR L7z 10 E#EERRE2B2 N TE
x9:

>>> format(math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format(math.pi, '.2f') # give 2 digits after the point
'3.14!'

>>> repr(math.pi)
'3.141592653589793"

D, BEEOa VY 1a—F—FDOHED RER #HDTVAETO, WHIREEL WS 2 2B L THBV

126 5% 15 & FHIERER. TORECHIR




Python Tutorial, J1J—2X 3.9.18

TLRZEW,

b5 —DO0FEEMMLE T, HIRIE. 0.1 2SEMEICIE 1/10 TERVWEDIZ, 2z 3EELES £/-1E
Mi2ix 0.3 TIEH D FEA:

>>> 1+ .1+ .1 ==.3
False

0.1 13 ZALLE 1/10 1TEL 722 Z e TERWHET, 0.3 %7 3/10 IZ—FHEWEAL DT, round() BIEX
2o CTEHERNCHD TR THERLDH D FEA:

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False

B IEREREICR ST WVEICR > TV S EidWZ, round () B ZE M - Tt REEDOMHEZ LD 5 Z & T, AIE
MEZRDDIMDEE LHIRTE 2 K512 HEBHD £7:

>>> round(.1 + .1 + .1, 10) == round(.3, 10)

True

Binary floating-point arithmetic holds many surprises like this. The problem with ”0.1” is explained in
precise detail below, in the "Representation Error” section. See The Perils of Floating Point for a more

complete account of other common surprises.

FMINC WS &, "ESGREZED D FEAT, TITH, FE/NGEHO Z L ZBEICER LRV T L EE 0N !
Python @ float BHREIZBT 2 =5 —3FE/NURILUIEN— R T 2 70T D20 b DTH D, IFLAY
DY Y ETR—DODEEDHZDEL 2¥*53 7D 1 TT, ZOBREFIFL AL DEETHRS \L,U:O)%)@'CT
P FEVNEGREHEE 10 OB TR FEVNUROEE 212175 b, iAotz omEr
22BN EDTEBNTLEI N,

BER T —ADFET 52— T BEROFEHNGREHBEDOHATIE, BICHREINZEROEZ HER 10 EOD
HIBUCHD TRRT 2DR 5, REMIIHARED ORREZEZ2ZITRE3TL x5, 72V TIE str() TF
DCTTH, DM RGIE%Z Lzir U, formatstrings 125 % str.format() XV v FO 7 x—< v MEk
EBIBL TN,

FEhE7 10 EERERIBEL 22 X5 RGEICIE, decimal TV 2 — L R2FHALTATLEE WV, ZOFE
Va— VBB T IV =2 a vREREOHENRDLENDE T STV r—a VIZE L 10 EROFES
EIELTVWET,

AOIEMERFTE ALY LT, fractions Y 2 — VB FHBUCEOCHBEZEELTVWET (1/3 D k572K
ZIEMEICR T ZE N TEET),

If you are a heavy user of floating point operations you should take a look at the NumPy package and
many other packages for mathematical and statistical operations supplied by the SciPy project. See

<https://scipy.org>.

Python 13 AHIC float DIEMERENDERL 747 — 2GS 270DV — LRI L TWE T, float.
as_integer_ratio() XV v Rl float DEZHHE L L TRHLET:
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>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

CDIBUIIERER DT, TTOEZ ZERICETT 2 Z e TEET:

>>> x == 3537115888337719 / 1125899906842624
True

float.hex() XYV v FiX float DfE% 16 EMTRIHEL T, ZOED IV 21— R0 -> T\ 3 IEfER(E
PRETCEET:

>>> x.hex()
'0x1.921£9f01b866ep+1"'

C DIEREZ 16 #ERERIIZ S & D float HZ IEMEICIEILT 2720D1IES T B TEET:

>>> x == float.fromhex('0x1.921f9f01b866ep+1")

True

Z0D 16 EBERBUIEMZOT, liZ (F7v b7+ — LI IKEFEET) N—Y 2 Y DHZ % Python TS
DD LD, fOZDT7 +—<y 2P R—1F LEeFiE (Java 2 C99 1) LIEFEICRDED F 2 DA
HT5ZeMBTEXT,

BOER Y —L e LT, FEBIcBII2RE0u 2 2B L TN 3 nath. fsun() FERH D 3, =
DORBIIMEZ ARHMEICR LIAALDA S, 7 KRONEH 2EHEL £9, ZhuTX D, BRENREIREFHEIC
WEBEGA2ETERINGLALD, MRIPLEINTT:

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True

15.1 RI[WITS>—

ZOETIE. 70.17 OFNZOWTENCHHAL., O LSBT —AIHRLTED X 52T IEHER T2 B
DCITZAZDERLET, ZITiE, 2 EERFOFE/ NI OWTOEBIZARL D 2D L LTEE
FHEDET,

KILL J — (Representation error) &, WL DD (FEFFIZIFXIZFL AL D) 10 EO/NED 2 #E (HE 2)
DHE LTRETERVE W HEICHFBELTVET, T4t Python (2 Wid Perl, C, C++, Java,
Fortran. B XU Z 0% <) 238 D O IEMER 10 2 RRTERVWFEELZHEHTT,

BEISRBZDTLE I ? 1/10 13 2 #EEO/PMITHE KRR T 2 e TE A, 5H (20004 11 A)
DI E, 1EE ALY TRT IEEE- 754 HE/NMIRHEZ@HLTED, BLAYIRTDT 7y b7 +—
24Tl Python OEFEINIK%Z IEEE-754 I8 % 7 5K (double precision)” (XX GMIT £F, 754 D
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double 12i% 53 ¥y b DMEZF OB AL DT, FHREMICANTZITES 232, AJRERRD 0.1 2&d
IEVED TBUTZER L, J/22*N OERICL XS5 BN LET, J@H 258 53 £y FOHEORETY

1/ 10 ~= J / (2%xN)

EHEEET

J ~= 2xxN / 10

ERDET, JFEFEIC 53 By FOMBEERR o TV (>= 2%x52 7228 < 2%x53 ) T R AVWHTE, N &
U CHel 72 1% 56 127D £3

>>> 2*%*52 <= 2xx56 // 10 < 2%*53

True

ITRbH,561EJEH5:58 53y FPOBEDEEIRD N OHE—DETS, J OID R 2HIZZ D%
Db DTT:

>>> q, r = divmod(2*x56, 10)
>>> r
6

FIRD 10 DF Y LR T, RROELZTID EIFThD7b DIz b $9,

>>> g+1
7205759403792794

TeoT, 754 fEREEICBT B 1/10 OELD R 3 5 Ol

7205759403792794 / 2 ** 56

DT eaEE 2 THoTolE/hELET:

3602879701896397 / 2 ** 55

Iz ZWZYh EF20T, ZOMEIFERKICIE 1/10 DA LREVWIZIFEHLTLEZ WV, HLYIDEE
TxLEGEIE. Bd 1/10 KD v DTN ELRDET, 5515 BER 1/10 TEHD FEA !

DD, FHEMKIZ 1/10 2 " HET 2 ZLIIRLTHD FR A, SIRAEIEBTEZ 201, LD X5
BB TH D, 754 OERERH/NMURETHEON S H o b JWVIELUILI TR D $3:

>>> 0.1 * 2 *x 55
3602879701896397.0

CDIBUT 10%%55 Z I uE, 55 HOTHERDHEZ RS Z e TEEXT:

>>> 3602879701896397 * 10 ** 55 // 2 *x 55
1000000000000000055511151231257827021181583404541015625
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{11}

2 oh @ OF B O# 2 L OE L T w % IE M & B OfE 10 # OB E
0.1000000000000000055511151231257827021181583404541015625 I IFIEFHFEL W WS Z 2 TT, %
COEFE (HwN—=Ya »yd Python #8%) Tl 5T27% 10 EEZERRT 20TIE R, MRE AT
17 fcho £9:

>>> format(0.1, '.17f')
'0.10000000000000001"

fractions Y 2 —/L ¥ decimal Y a— L Z2{5 ¢ ZNHDOEEPEREICITZ £ 7

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float(0.1), '.17"')
'0.10000000000000001"
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SIXTEEN

452

16.1 XfEE—F
16.1.1 T5—0IE

II—DPRETIE, AVETVRELFT— Rt —I L XXy 7 bL—2R (stack trace) ML ET, &
FE—FRIQVWREEE A VR TVRE—RTa T MCRERDET; A7V T 27 7 AL BETLTVS
LEIF, AVETVREREy 7 L =R LK, DR T AT XA THRTLET, (try XD
except HITMHINHSMNEI. TZTVI LTI —RIEDHLEDERA, ) W D2DPDT T —IIHEIIEGNTD
D, FLOOKRTAT—RRE 27077 LD TRIERILET, HIZIEA Y27V XNEOTFERD
ZEOXEVHEBENETIEEDET, 7R vt—YR3EeTEEL S —HNCESIATNET; UL
T, WEEFET L iar oI 2 NEEEERNICESAThE T,

EHIDAASE (interrupt character, #ifl% Control-C 7> Delete) & —RXE 71— X7m > 7 MIRHLTX
4752, ANBIMOBEENT—RTB YT MR 3, ' a<Y FOFTHIE VAL TFE XA T
3 5% ¥ KeyboardInterrupt fISfDSEHENE T, ZDHIHI try X TUHTE E T,

16.1.2 L1FAI4E% Python 271 7k

BSD J&® Unix ¥ A7 ATIE, Python 227V FMEIT 2 VA7 Y F D LS ICHEBETARICTEES, &
NEITI1E. LITofT

#!/usr/bin/env python3.5

(ZZTRBAYRTVEPL—FD PATH LIZH 2B EELTWVWET) 2RA27 VS FORHICEEZ, X7V
N7 7 ANVCETAREE-FERELE T, #! X7 7 A LORAID2LFTRINIERD /A, TTv
P74 —2ICE o TR, TORFIDITZ S 5 8ITXFH Windows T ('\r\n') TiZ7 <. Unix B
("\n') THRFIUIRLRWI LDBHD ET, Ny P aFridEy FXF. T4b5 '#' & Python Tida
XY beHEEBDIDIMFEONTVE Z L IHER LTI,

chmod <Y REMFZIZ, A7V S MNIE[TE— FREITHREEZ 2 TEZT,

*1 GNU Readline v 7 —JICHE T 2 BEOBNTH TN e 0HH £T,
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$ chmod +x myscript.py

Windows Ti&, 7 ETE—F” O X5 BBEREH D £¥ A, Python DA YA+ =5 —1ZHEINIZ .py 7 7
A L% python.exe IZBHENIT} 2 DT, Python 77 A VEXITNVI Vv 7T ZNE A7) T b LTHE
TLE 9, .pyw #ERF D (GRIE: pythonw.exe () BT o, EHa Y -1 v 4 ¥ FUZIHI L THE
TLE 9,

16.1.3 WEE— FHOEHHRITI 71

Python ZXTFEMNCH S & 212X, 4 VX 7V XDERENT 2 EICETIN MO0 OEENLRa<Y 1B 3
CERLR R ELS DY FF, Z2hEIT5I1T13, PYTHONSTARTUP ¢ FHIN BBREZE K E. 4 » & 7Y XiELH)
FHCFITEIN2 A Y PR A7 7 A VAICREL $T, ZDHAEIX Unix > =L@ .profile I TV
%9,

D77 ANEREELY Y a v D ERFFANINE T, Python 252~ FE2RZ ) P bHiAHLT
W3 EER /dev/tty Aav Y FOANILE LTHRINIEEEZI ATV S (ZoGa&Elty > aryo X
SIKEELEF) BIFTRAEWVWESIEZD7 7 A VEFAHINERA, 774 VAD A<y Fid, XEEH
Ay RHAETINZHATZEM & [ CAAIZEENTETEINE T, 20k, 77 A VATERINTVRED
import EN/A TV =27 NI, ZOFEEMNGELY > a VATHS 2B TEXES, £/, ZOD7 74 LAT
sys.psl ® sys.ps2 ZZLBEL T, Ry e LHEITZIHTEET,

BLEAEDT A L7 FUDLEMTAR— 7 v T 7 74 VEFHAHLIZVDORL, 70— 2NLDZAX— |
7w 777 AVDOHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read())
DESRTOTFLZELIEDTEERT, RV VT MTRR= T v T 7 7 A Vv Dizs, DT
DEICLTAZ Y 7 MHRTHRIICEIT LR ITIUIZRD TR A:

import os
filename = os.environ.get('PYTHONSTARTUP')
if filename and os.path.isfile(filename):
with open(filename) as fobj:
startup_file = fobj.read()

exec(startup_file)

16.1.4 AXA2IA1XHEa—I)

Python (&2 —% =23 Python Z A AKX~ A X5 27HD2DD7 v 7, sitecustomize ¥ usercustomize
PRMHELTVET, 2RO LI RKEMELTWE 22 5121, £33 —H¥ —0 site-packages 7 4 L' 27
NV OBFTE RO 20 ENH D £3, Python ZEEIL TROa— F2FETLTLIZEW:

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.5/site-packages'

usercustomize.py ZZ D7 4 L7 FVIZ/ERL T, ZZTRD VI ZITRTEL LD TEET, 2
D7 7 ANVIHBIA VR— FEENCTZ -s 7Y a VEFDRVRD, £TOD Python OEBIRFIZHESTX
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nEg,

sitecustomize TV 2 — L BE L XD IREIELETH, —BNICa s Pa—X—DBEHEFICX->T, Ju—
2L D site-packages 7 4 L2 b VITAERKE 4L, usercustomize X DIEIZA VR — b INFE T, FMIT site
EV2—NLDORFaX Y bESRLTIEZIN,
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8%

>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFRIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
2V,

argument (E5E) BEEZFFCHITERIC, B (2 XV Y R) IKESETT, ElBCX2@8EH D £
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o F—TU— 5% BBMECH L OBICEIBDORNCHEB T2 DWWz b D (f: name=) R, *x ITHil}
IEHEOHOEE LTHEXNLTE flZIE. KD complex() DFEFH L TIE, 3 & 5 29%F—
v — F5lETs:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSI: ¥—v— F5ELUAD5H, METIBIITIEY XA P OFFICHES ZeHTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIX. ROBITIX 3 & 5 3 FHAEST I
T3

complex(3, 5)
complex(*(3, 5))

FH BB OEKIC B THEIT E D — A AVZRICHID Y TohE g, DL TEZTSHANTON
Tk calls ZBRLTLEE VN, VX ZRARBOVTEFFERTLDIHLW I M5 Z el
RET, FHBEhfHIe - VZERICE DL THNET,

REIE . FAQ @ EBIE ARG IBOBE NI TTH? . PEP 362 2SR L TLZE W,

asynchronous context manager (JEFEAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 247222 T3, PEP 492 TEAZIIE
L7z

asynchronous generator (JEEHAY = L — &) asynchronous generator iterator % iR 3BT 3, async
def TEFEI NN —F VEBUZBTOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THATEZ 2HDOW I ZENRT 2 DIMHEHEINE T,

EEFIERAY = 2 L — 22 L £ 305, WRICK - Tid IEREBS T RL—21TL—%& 257
BEnH D 5, BERENLEERIHL»TRVWGEE, AR LD/ DI EER AL 3,

JEFHAY = 2 L — X EARICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BEITHENR Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEMH o THUEH XNz L ZIZ awaitable A 72 =7  ZiIRT asyn-
chronous iterator TF, Z® awaitable 7Y =7 M, XD yield XEF TOIFFEIAY = 2L — X
BOREZFEITLE T,

yield 12 27202, ZDNMBETOEITIRE (v — I VAR FIRED try X) WHIZ—EIEXh
¥, _anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEEFRZERELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFI#IA 7 5 7)) async for XOFTHHTEZ2 47227 + T3, HHOD
__aiter__() XY v M, 5 asynchronous iterator iR X213k D ¥ A, PEP 492 THEA X
NE L7z
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asynchronous iterator (FEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLLFTY
=27 bTT, __anext__ & awaitable X 7Y =7 P RIBRIRINIEZD £H A, async for &
StopAsyncIteration 4t XM § 2 £ T, JFEMA 7L =KD __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINF L,

attribute  (B1E) A7y =27 MicBEMITI SR, Fy PRERNIC k> THATTSREINLETT, FlRIE +
Tz b o BEN 0 BFEoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (f#f%RIHE) await X CTHHT 2 PR 2 A TP 27 FTF o coroutine 2, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22U T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) DI§ T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A bytes-like 7T TV b DiRARAABLIUHEZRAANTES T7AILAT
JIVb TE, N FV T 7 ANDFNE. N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLIZE W,

bytes-like object bufferobjects %R — h L TWT, C SiEDOEKT i L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array %°. % { O—fKN7 memoryview 7Y =
Z b ZTHE 2D £F, bytes-like 7Y =7 ME, T —XEH. N4 FV T 7 A NANDRE, VY
T FeRHLERERE, XM FVTF—R2ERT D20V AREECHHET S I enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD FT, ZOREOFF 2 X FTIREL 7 H
HEZWRER bytes-like £ 7Y =227 b7 WEKRLTWES, LHEAFERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDVEZENF T, F/z. MDD OBIETIINELA
TV VDAL F Y F—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes ® memoryview A 7Y =7 MOEBENE T,

bytecode (/X4 + 22— F) Python ®Y —Za— Kid, Python v 25 4® CPython A > & 7V X DNHER
KHTHHEZNA Fa—FAary fLENET, N FI—=FiE .pyc 774 F > v aEh,
FL7 7 ANPZERICETEINS EZE LD EHCRDET (Y—RA— 25N L ba— FADH
Eoar 4 idEh#EsNET), 20 7 PREEE (intermediate language)” 1&, &4 DN fa—F
WS BHEMEEZ EIT T 5 REYDY TEIET 22 VWA ET, BERAFEREZ LT, N ba—FiZ
$72% Python (R~ VEITHEIEST 2 Z 2=, Python V) —ZAMTLEETH S Z LdHFXhTH
EH A

N4 Pa—-FomH—HEiE dis EY 2 -1 ZHH FT,
callback (T—= Ny 7)) FEROD ZRERTHEITINS D5 B LTHESh 5B

class (7 I9R) 2—HF—ERA TV 27 M elflT27DDT7 YT —FTT, 77 AERIEE, ZD72
FADA VARV ALOWEZETHRXY v FOEREEAET,

class variable (27 7 AZH) 7 7 A LITERIHN, 7 F7ALNLT (DFED, Z7FADA Y AKX YA ETIER
LIZ) BHIND e ZHINE LTWAEKTT,
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coercion (A&l M UHD 2 5IZEHE S HAEDORTITON S, HEBDA V2R ¥ ZADH|DRIANDIEERD
EHTT, FlRIE, int (3.15) ITFE/MNEAE R I 3 I L £ 3, LA L 3+4.5 TiE, &518UZ
BRI D (—DOI3B. —DZE/NEURE). IR % § 2 A0c[F CANC AT 2723 MU TypeError
BIS DT SN E T, BREID R o/ 6. TRTOFIEIE, 7 R EHLREITH - TH, HIC 3+4.5
T3 < float(3)+4.5 ¥ W5 k51T, Fr I < =R CRICERILL ZFIENT EE A,

complex number (HFEE) L<HMOLNTVWLEBERZILRL 72D DT, TRTOBIEL L EHOFME LT
REINF T, BEUIELINL (-1 OFHR) KEBZHITI D OT, —fRICEETIR 1 eFErN T
Tl j eFPNET, Python BEZEBUTHAAATHIG L, BEDEKILEZM > TVWET, EHRIIRE
2§ RO TEEE Y, HlZIE 3+1j TY, math TY 2 — L OEIBFRRZFIH T %121%, cmath Z{#
WE T, HEHROMHIEZPR D BERBFORETS, PEEZRECZTIUR, IZIEHEWR R
TLE>T&LWTL x5,

context manager (27 FA M3 —T %) __enter__() & __exit__() XYy FEEXT LI LT uwith

XHNOERGEZEH T 547922 T3, PEP 343 22 LT EZSW,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFOLER, TR H2ERDEDL
BRADETAL Yy RTEEDVEZAL Yy FE—ALZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEH DA, a ¥ 7 F A EHOERHREIMHN
FJEFIAZ R 7 DERDBIFTT, contextvars L TL X W,

contiguous (B, i) Ny 7 7 BEEEIC CEHt %7213 Fortran Eft TH 2581, 2Oy 7 71358
L TWREAREET, LaRit Ny 7 7id C @ifiiTH D Fortran EiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ"x T L TBHET 2 X5 BN, RESEaLOHE DI T L EF T F

ZRILD ClfERRHITIE. XEV 7 FLRECERE K 2 BICIIRBEDOIBZ FORINCED
@Lﬂ L. Fortran @it 2 B8 CTIRBRA DR A FORANCEN & 5,

coroutine (IN—F V) AN—F B Y ITN—FDED —RNZIERXTT, ¥ 7 1r—F 3RO LN7
ML BAD, HORD N MAIHHET, aL—F VIZIFZL DA BRMIA» DAL, HiD. H
S22 eNTEET, 2—F ViF async def X THETEZX T, PEP 492 2ZHL T EZZ W,

coroutine function (2 —F YBE) coroutine A 7Y = 7 b ERTEBTT, a1 —F U BEIE async def
X THEEEXN, await. async for. BX U async with ¥F—V—FE2FOZLHHEKET, Zhsid
PEP 492 TEAZNE L/,

CPython python.org THIMAF XN TW3, Python 71r 7' 2 ¥ 7/ SEEOEHEN TS, "CPython” &
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZERE ST, @%. eurapper X TRBZEIRL L TEHS XS, 72
L — X DO— %2 FFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDNIREZI VR VAT aH—TF, XD 2 OOEBERIIERIICHEL DT

def f(arg):

f = staticmethod(f)

ROR=STEER)

138 18 A & FB5E


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

Python Tutorial, J1J—2X 3.9.18

(FiDR— 25 D %)

@staticmethod
def f(arg):

FUHERD 2 ZACBHFIELETH, HDEDEDLDNELA, 7L —RIZOWTHL I BBGER B
FEIZIRER ODRFa XY FEBRLTLIEE N,

descriptor (FRAZ VT X)) XV v K __get__(), __set__Q, H2F __delete__() ZERLTWVWEAT
PP MTT, BBV IRBEUMNT RV IR TH5 2, BHERRICL > T, HEIh TV BRHIZ
EENPEC XN E T, EH. get,set,delete D/=DIZ a.b 2 EL L, a DI ITRAFHENTAH IV =S
b EBMBELETH, 0 BT RIZYTFRTHNEZNEND TR Y FRZRXY v RBREFHINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
BB XYV v P, a7 4, Z7ZAXY P, fIXY v F{ ZLTA=RI FRADZRE Vo %
 DHERED IR0 5T,

FRZYVTEDXY v FICBE L TOFEMIX. descriptors % Descriptor How To Guide & LT 72
W,

dictionary (H3F) EED ¥ — ZEIWISAT I 2 HABES T3, __hash__() XY v F& __eq _ () XY R
ZRELEMEEDOA 7Y 27 b 2F —ITTEE T, Perl T3y ¥ a2 (hash) &I TVWET,

dictionary comprehension  (FFEMN@RGL) iterable NDETH 2 WVIE—HMOBERZ UL T, ZORERH» S
RBHEHERZIRT A NI MREZXHTY, results = {n: n ** 2 for n in range(10)} T 3
. F—n ZfHn wx 2 IXIMTT BEFELZEMR L F T, comprehensions ZZH L TL 2 &0,

dictionary view (§#&FE 2 —) dict.keys(). dict.values(). dict.items() 2RFA 7> =7 +TF, &F
HOHHOB a2 —2R®ELFT, Thbb, HENLEINLI L a—3ZhEKML x5, &
T 2 — AN RR Y X M2 5121E list(dictview) ZEH L TSV, dict-views 2%
LTSS W,

docstring 27 7 A, BE. Y 2a—NODEHORTHZ2XFHNV T I3V T, ZDRAAL— b DOETRHITITIE
HENFETH, av A JR2XoTHEN, 20752, B, £EP2—D __doc__ BHELX LT
REINET, /Y bRART Y a Yy TES GRIEFE: BELLTBRTE2) OT, A7V =27 bO K
Fa Xy baEEENRIGTT,

duck-typing H24 7V 27 bWELWVWA VR =T 2 —REFFoTVEPERETI2DICA TV =7 PR
ZRBWTIO I IVIRARANTT, bz, BicA 7Y 27 b DX Y vy FREENMEITNT
DEOLNZDLET, (TEADESRCRZAT, 7LD XS ENE. ZHUIT L THB.1) [ ¥
B—T7 2 —RAEREIDEHRT LT, EFRITFTYF A vana—FE KVE—7 1 v 7 BREZFHF
LTEmEEMEXEET, v 7 XA Y& type() X isinstance() WX AHIER T F T,
(oL, B o247 % MREEI SR THMETSIDTEET, ) 2oflbb, HMARIZ
hasattr() ¥ EX FAFP 7uZ7 oI 7%FALET,

EAFP T[E8R]%Z ¥ 2 X DEFFL %55 /IDA % (easier to ask for forgiveness than permission, ¥—7 4 —®
ZHD) OB$T3, Zd Python TIK b TWVWEa—F 4 Y ZRAXA LT, BHIFEMZF—%
BUDFEET 25D EREL. ZDRED R > TORGE N EHEL £ T, ZOMBRTFRLFY
53—=F 4 YTRARXAMIZ, try LB LV except XK TADZDPRETIT, ZD77=v 7
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3. COXIRBFFH/ETELMEDNTVWSE LBYL AZ AL ENMRNL S DTY,

expression (R) ML DELFHEX NS, —F L £ H DX (a piece of syntax) TF, Wz 5, it
V7o, AL BT 2R, HETPEETCH LRE, 2RI ROEROEARENLTT, o
Z < DFFELEV, Python TIEFFEDOLTOMBERIN L VI DLIITIEH D £HA, while DK
W RELTRERABRW X $HD FF, KABKTIRRIXTT,

extension module (#EIREY 2 —1) C R C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a—#—a—-FeRhehLET,

f-string 'f' X 'F' DB WIEXXFHN) T I E fstring” 2RI, U T 4 —7 v MEAES)
V77N OFEMIEO/MTS, PEP 498 3L TL X W,

file object (77 ANF T =22 ) POV Y —AAD 7 7 4 V6 API (read() % write() XYV v K
ZRODD) ZREALTWE AT 27 M TT, 774037V 27 NI fERE N FEITL 5T,
FEBEOT 4 R LD T 740, ZOMDEA TOR ML —=IRBET AL R (FIZIX, BEAHT,
AVREYRNY T 7, VTv b SAT F)ANOT7 I LRZHENTEET, 774047222 M
file-like objects X streams & HWMENF T,

T7ANE T 27 MBEBRICE 3IEEOLDEST: O NAF)—=T 714, Ny 7 7&hiz N\A
FU=T7A4), ZLTTFALT77A4IL T, /A YX—=T7 24 A& io EY 2 — L TERINLTWV
¥, 77 ANT TV 20 b BAEBEHENRTTIEIE open() BB EM S Z 2 TF,

file-like object file object ¥ [AFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 T 2 D 7 7 4 Y X3 D $9, sys.meta_path TR I NS meta path finder
¥. sys.path_hooks T XN 3 path entry finder TT,

A OWTIEZ PEP 302, PEP 420 83X PEP 451 2B L TL X W,

floor division (Y] DB THRE) —FLWEBICYI D 15T 2 BEENRE, YIDIECTHREEE T // T, Hlx
11 /7 422D, 2R IENMSFE NI B OBEDORRETIE 2.75 23 B> TE X3, (-11)
/] 413 -2.75 Z INEWVWAIZ Wb b (R ADERARANDIDEITS) DT -3 12725 Z L ITFEEL
TL7EXW, PEP 238 22 L T X0,

function (BI%) MEOCH LANCMEZ IR T —HOX D Z v TF, BBICIZ 0L ED K35 |H 2ETZ e K
T, REDOEITRICSIBEFEHT 2 Z e AHRE T, |58 AV v . function 2SI L TL X0,

function annotation (B¥(7 ./ 7—3 a ) BBD 85 X —&ZLIEDED annotation T,

BT 77— ayid, @R EEYF oD ifEbNET: fIZE ZoOREZ 2 2D int BD5|
Brelis L s, 7 int BORDEEZFO LRSI ATVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,

HEEEDRBAN B % variable annotation £ PEP 484 ZSH L TL 2 & W,
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_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile
the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (HR—YaL 7y ay) ZALBEHFELNSE Z & DRVAEY ZIRRT 2T 3, Python
F. ZEA T b, ERSEERE LB T 2TERIR—YaL 7 X effio ThHR—YaLryay
BFIIVWET, IR—YaL 7R ge BV a— L2l TRIETEZ T,

generator (¥ =t L — &) generator iterator ZiR T BIE TS, WHEOBEBUZEITVE T2, yield &HFD
MTHRRED FF, yield Rid, for V= THHATE/2D, next() B THELZ 1 >FOWMOHLED
TE%., HOWO AR T 20IHHEINET,

HEIEY 22 L —XBBEZRLE I RICL->TRE PxRL—FATL—% 2HT5HE8H7HD %
T BMSNEERPBHSNTRWEE, RO D12 BiE2 AL £,

generator iterator (¥ =z AL —& A 7L —X&) generator BIITERINEZ AT =7 FTE,

yield D7 ZBFIFEITIRE (JRFTEBPRUHED try Xz ate) Zal L T, WHIZ—Ryich
MrahEzd, DxRL—FATL—2 HFEHINL . FMLMEZIG L X3 (BHEOBEBDFET
D 7= T LWIREED S BR S % D & IR T ),

generator expression (¥ = #L—&ZK) 4 7L —ZZ2RITATT, HEBEORXIT, V—TEHEERT S for
i, ®iF. Z L CAHBAIRER if iS00 0WTWwa EX5ICRAE T, 25 LTl hRid, sMilo
BRI TIEER AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =%V v Z7BE) R 2800 LR Ci#EZ 3 2 BEE > o S 2 BET S, Y
HURHZ EOREZH NI MIET 4 ARy F 7TV X LICEDPESNET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZL T Z&X W,

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.
GIL  global interpreter lock B L TL IZ&E W,

global interpreter lock (7B — N\ Af ¥ &XFY &y ) CPython £ ¥ X7V XBFAHLTWS, —FIZ
Python ® N FOd—F 27323y RIZ—2FB I TH 2 2 HiET 2 HATY, Zhick
D (dict BREDEELRMAAAMEEL) A 7Y =7 bETADFR T 71 2120 U TR IC RS
1272 % DT, CPython OFEEDRS Y TNIZRDET, A VX TV 2eEKeay 7§52 T, vLF
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Taty <UL BAF LD aR P &R, £ VR T ZEHBEICYLF ALy METE
55912k ET,

727U, D 2 VIO WL O DIIRE Y 2 — i, TNy ¥ 23t H R Y ORI EOBE WL
2925 EF W GIL 2R 2 X5 ICREFFER TS, £ [/O Wiz § 255 GIL IZE IR
ENET,

WEIW? HHARRLVF ALy RIL” LA v 2 7)Y 2 (HEhZ 7 =2 EflirVhETrY 75 3)
MEAFINE LD, NS v 70 7aty FDGEEDRT 3 —< Y ADRER 7O TR L FH
ATLIe ZONRT7 4 —< Y ADMERFRRL XS 2328, EEN X DEMICHR DRI X -2
FTHEEZLNTVET,

hash-based pyc (v 2 X—=X pyc 7 7 A4 V) IEMEZHFNT 272012, WIETE2Y =R 7 7 4 VO R
BEHRATIE RNy Y 2 lZ2FHT 24 Fa—FDFXF vy vy > a7 741 TT,

hashable (/v ¥ 2 f[RE) Ny adBE RA TV =7 b, EFHEHZEDS RNy Y a2 D
(_hash__ () RV v FABE), O+ 7Y x2 b L HENTES (__eq () XY v FANRE) 47
Pzl bTT, FERANY ¥ aFREA 7Y 2 7 MIBTRU Ny & 22 FOBENDH D 7,

Ny TR T 27 MEIHEDF —REEDA AN LTHZET, HEPREDT — X ihE
BHNETA Y ¥ affzf>oTn2756TY,

Python O A I 2 =X TN RMHABABLA TSI 27 NI, IEEAEBAY Y aR[RETT, (VR FHED
E97) I2a—&RITNRAYTFENY T2 AARETT, (ZINR frozenset DL I7R) 4 I2—&7
gy THE, BENINY S 2FHETHLEEDHNY T 2HHETT, TP —FRDI FADA ~
ARVATBEESRATI 22 MEFT AL b Ty & 2 fAHETT, ZR6ELET (HEERNT)
FEBFEFRIEIEFEMTH D, Ny > 2afElF idO) L ELNET,

IDLE Python O#ABHRERSE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
ZEAICFAM STV R EARNBEEEO LT 4 & 4 V2TV XBUF TS,

immutable (£ I 2= 7NV) BEDHEZF07A T 27 b TF, A I2a—RTNRFTT =7 MiE. &
i, XXFH. BIRUERXRIAVRERHDET, ZNO6DF TV MIEEEZONERA, FlOEER
REERBTE, FeBRA 7927 PE2ERLRTAERD ERA A 32X TARIT TV
F BEEDN Y > 2 HDAE T2 B IRPLCHE LR BREZ R L ET. HEDOF—DZDHITT,

import path path based finder 7% import § 2 EY 2 — LV EMRRT 251 (L7210 path entry) DV R b,
import . 2DV X MIEHE sys.path 2ORETH, H IRy F—TVOHEEIB Y F =T D
__path__ BEH»SHHKE T,

importing »2%EY 2—1® Python 22— FAFDEY 2 — )LD Python 22— RTX 2 X 5125 3 0L
T3,

importer EY 2 — L EELTR—-FTE24T7I 27 b, finder & loader DEHELTHHEA4AT7I = b,

interactive  (Xf&) Python ICIEMEENA > X TV 2B D, XPREA V2TV E2DTR Y T MIANT
% L HIPRICFEITEINTHRRZ A2 282 TE £ J, python B EIHELEZFTICEITLTILEI W,
(AYE2—ZDAA Y X =2 -5 Python DXNFEEINA V&2 T X ZEHTEX20H LNEEA, )
MEEIA > 2T 2E, FHILOWTA T 7R L TALD, ED 22Xy F—IOHEBNTHS
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(help(x) ZHZATBWVWTLZIW) DICIEHICER LY — LT,

interpreted Python i34 > 2 7V XEKOFETHH., a2 4 FFFEOMBMHEL ET, (N4 ba—F
AVNRATRDH57DIT, TOXFNIEKRTTH, ) TTTOAL &2 FYXEELIE. Y —RAa—FD
T ANE, FTEATEHERCL T LFITIE 2 L o R LIc, EHEETTE2 2 2EK
LET, 4 Y27V XEROZELER,. a4 FHWROZEI D K/ TNy 7034 7 Vi35
WHDD, 07T ADEFTE—MITENT T, WEEN dBMLTL XN,

interpreter shutdown Python 4 ¥ Z =7V X =3 v v PRV U ZEFE SN, £ 2 =L TRTOD
2V T 4 ANVBHNEREZZED, TRXTOMERLEY Y — R ZBREEMICHKIT 2. Fillk 7 = — X2
ADET, 2072 AN=TV AL I E ZEBEINFTHLET, ZACED 1 -F—ERDT X
b o7 & —% weakref A— ANy IRPUHEINZZ VBN ET, v v PRV Y7 2 —AHITHE
TENZa— Rk, ZOBMKIETE VY —ARTTIERE LRV (X H2HIEFA TV —EY a—
LR warning #HETT) 72Dk & RAPMCER L £73,

AVR—=FVEBT %y bET T BELRAIE _ _main_ EY 2 —AREFIATVWERZY S
DEITHET LIz TS,

iterable (RKEATREA 7Y =227 b) BRE—FIC 1 DOF2OREZF 7V 227 b TT, KEAEEL 7TV =2
F OB, (1ist, str, tuple LW o) B TOT =7 Y AHRP dict R T77AINF TV I k-
YWo O DIES — 7 AR BB WIE Sequence BRFRERE L2 __iter__ () XV v Fd
__getitem__() AV v RERFOEEDI FRADA VARV ANEGENE T,

RAEFIREA 7Y = 27 P& for —THRZDOMZL DS —F Y2 GRIFE: 2 TOY—F7 YR LI,
S Y 2T K 72 DF LN S ) AR Y 72 2K (zip O, map(), ...) CHIATE £, K
EAlREA 7Y = 7 b ZAHAABBIEL iter ) DI LTHET L, ATV PIHT 24T L —%%
BLET, 204 7L —XE—HOMEER5 2 TEIERNT T, BHEIIRKEREA 7Y =7 25
WIE, iter() ZREAREDA T L =X ATV =27 M2 HATHET 20EEDH D $H A, for XTIEZ
OEAEZ BEIFNTITV, — R R EL QLR ER L T —T2E L TWA A 7L — X 2R L %
T ATL—2 =TV DxxL—F ZRLTILEZ W,

iterator (A 7L —&) T—XOWMNERITEA T2 b TT, AT7L—XD __next__() XV v K&
DIRURFH S (£ 723 AA BB next ) ICHET) &, AOHTOEEEZ —DOFTORLET, 77—
KM% 7B, D DIT StopIteration FISf 2R L T, ZORHRT, A 7L —XA TV =2
MIRZTEBD., 2 L&E __next__() Z{JEFATD Stoplteration ZXMHLET, 1 71—
2, ZFDATVL—=2A TV PAKREZIRT __iter__() XV v FEEELRTINUIRSLRVDT,
A 7L =MD iterable X T 2I1ZL AL DHICTHHATEE S, 3o 2 b & LAEABNIERD
RIExITH &57%a—FTF, (List DLIR) ary7FA 7Y =27 ME, BHZ iter) BfUCA T
Pl MZELRD for L—TFHNTMS 2T, FieREHOA TL—224EMLET, ZhzA
FL—=RTIIB T3, HBOATL—>a Yy THAFEADFR LA 7L —RF 7Y 22 R HEHIC
BI72D, BOAYTFDEIR->TLELETD,

FEHI A2 IBEIE typeiter I2H D 5,

key function (F—BE%) ¥ —BI%L » 2 WVWIERERKL X, V— M RPIEFHED 7D D% R TIFOH LA
EA 7Y = 7 b (callable) T3, il 21X, locale.strxfrm() % F—FEICH X, v fr —KEFED
V—rDEFIZDo o7y — b X —FRLET,
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Python ®Z < DY — M3 F —BHEZZIITRD BERZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BEEES FIRII WL 2 H D 3, flZIX str.lover() XV v FERIFIXFEEXFIL &
WY — b 2T F PR LTS 2 e AHRET, HDWVIE lambda r: (r[0], r[2]) ® X5
7% lambda 26 ¥ —BIBE21E2 Z e B TE £F, F/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DDF -V A S 7 X ZRRHL TV E T, F—BIK
DIED J5 & HWFT DA Sorting HOW TO S L TL 72X,

keyword argument EF|E ZBHL T2 E W,

lambda (7 &%) D4 > 5 4 VBT, BRI S 21IEHizhs 1 20 X 2E8AHFT,
7 LA AEE B lambda [parameters] : expression T,

LBYL Z2EHBIEDHL (look before you leap)) DMETT, TDa—7 4 Y7 AXALTIE, FFOH LM
KeIT oM. BIRINICHIRSEM (pre-condition) I 2T WE T, FAFP 770 —F L MEIYT, if
X037z S AMDND OHFHEI TS,

~NAF ALy MEINRETIE, LBYL 77 —F13 " R27 @fEr 7 R BREOHAIRELF| %
BZFTVRIPHH FT, BlZIE. if key in mapping: return mappinglkey]l &\ 5 a— Fid,
HEDE, DR L v RHBERDEINC mapping 705 key ZEDR EKML T, ZOMEEZ, vy
7355 EAFP 7 /u—F %25 Z L THIRTZ £7,

list (VR }) Python DHBRABD S—F Y2 TF, VR FEWSHHITTA, Voo YR R TEEL,
D FFETE S B (array) RO H DT, HEADT7 7L XIF O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 2 WIE—HOERZIUHL T, ZOME»r 125
VAMERT, av7 NRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] 35,055 255 FTOMBE 16 #EHEEL (0x..) LAEXFI1H25 Y R b
FERLET, if @34 7> 2 0 TF, if HiNRWIEGE, range(256) D2 TOEREMUHEINFE T,

loader TV a2— %R —RT347Y 22 b, load_module() EWVWHZRTDAY v FEEHRLTWARITN
R ERA, B—X=I3—MRINC finder D> HIRENFE T, Filld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (¥ v ¥¥ 7)) (EEOF —HFERKEZ P K- L TWT, Mapping > MutableMapping @ flHIEEIEK >
TR TIHEINIZAY Yy FEEELTWEaryT7F4 727 b TF, HlZIR. dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path #ME L THE SN finder. meta path finder I path entry finder & B
RIEDHD FFH. HPTT,

meta path finder 2552255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder SR LT 7
ISAAN

metaclass (X RV T R) ZTADT FRATT, 77 AERIEZ. 77 2%, 77 A0kHEL, BEZ 72DV
APEEDE T, XX TRIE, ZNS 3 0%5[Ee LTRIMD ., 77 A& EsHEZEVE T, X
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CAYDATY 27 MEAISEE GRIEX X I RAD) 77 4L b OEERFEMH L TWET, Python
DR DIEH AR LDAR Y FRAEEHTEDRTT, I FLAEDI—HF —IZW-> T, XX 7 7 RiE
EABEDZNHDTT, LrL, —HOBHETIE, X X7 7 RAFMITZ LAY PRFEZRMEL £
T e ZRBEWT 7RO o72D, ALy Fe—T7WHRBINLED, A7V 27 FDERE
BEFLID. YN RFEETIRY, ZLOGETAHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

method (XY v F) 7 7 AKEKOFTERSNLEE, 2077204 Y22y 2D@EEE LTHOHE A
7HE. XYY REA VARV AF T2 7 b 2E— 58 L LTRUTID 25 (Z0HE—518I3@E%E
self YIINET), B & FAFINIRO—T $BRLTLIZE W,

method resolution order (XY v FRIRIEF) BRBEHICHIE S 7 ADPHBBERLBRIN S IHETT, 2.3
LD Python £ ¥ 2 =7V ZBEHT 2 7030 X LDFMICOWTIE The Python 2.3 Method
Resolution Order ZZM L TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTELH AT 27 FTT, EY 2 —LIFEED
Python 7Y =7 s 2 ELAMZEMERE £3, Y 22— importing DILIHIZ X - T Python 12
AR FENET,

NYT—2 Z2BRLTLIEZEWY,

module spec EY a2 —LEku— FT5DIffbh b4 v R— FEEHOERE &OLHAETZEMTT, importlib.
machinery.ModuleSpec DA Y A XY AT,

MRO method resolution order ZZIR LT 7ZX W\,

mutable (3 2—X 7)) I 2—RTABRATV 7 ME id) 2ZEZX 2B EEELETEET, 1
Sa2—47)) BBRLTLEEI W,

named tuple " HZHEIFTEX TV 05 HGEIE, ZTVERELTOT, £ 7 v 7 AT S ERIIH UENE
EHEOTDT7 7L ADTELMERDOERL Y ZRAIGHEINTVWE TS, 208 J R IMOEEED Fio
TW3ZeddHHET,

time.localtime() X os.stat() DRV EZZLWV L 2D D AAALBIIAFIN E X LT,
DL sys.float_info TI:

>>> sys.float_info[1] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDRBID & 512) WL DD DHAFIT E X P AAARIN R o TV E T, ZOMICdHHIfN Z X T
Z, BEDZ T ZERT tuple AL, ZRIDT7 4 — L REERL THERTEEY, Z20E5%7
7 ZFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
FHiEE, FEITHOEHITE X TR AABLOLHIT & 2 T AIIENTINZR X Y v R 2BINT
ERE
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namespace (H%HTZEM) 2RSS N ZHBITT, HRTEMEEFHHE L TEESINE T, ARTZEEIEE
T2 bD (XYY FO) ANFIZR-b DT TR, BRSO, RENZ D, 2L T
HARABDDDHBH D FF, HRTEMEHETOHEEEZHC Lo TEY a2 HE2YR—1F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTRAlENTVWE T, /o EDET a—
NP FELEL TOE0HRT 2 2 212K o THETEBIE M R 2 XL £ 9, HlRIE.
random.seed() % itertools.islice() ¥ EL &, TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR —YDarsre LTOAEMENSZ PEP 420 T
ERI NIz package TTo HRIZER Ay 7 =D EWEN AR L FEL RN P TE, __init__.py
7 7 A NVERRWT2D, reqular package EI1XERD F T,

module SR LTLFE W,

nested scope (R A PIN/RXa—T) SMUTERIN TV I ERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBHOEBESRTEE T, 2R MINMT
Aa—=TE 77 4V b TREBDOBRETIHTE, ZHORARTELVDTERLTLLEE WV, B—
ANERE, mDNADOR T —FTCERZGHAETELE T, R, 70— U ZEH2MHS L 7o —n
VAT DEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (A XA NI FR) S TREETDIZ IAF TV =7 Mifbh TV 3T O W]
T3, YHETD Python O NX—=Y a YTk, fiREZA VT FRADAD __slots__ . TAZ VY T X,
__getattribute__() . 77 AXY v R, ZLTHNAY v FED Python OHFr LWV, LR KEEL
FMATEE L,

object (A7 Yz b) KB (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, b LK
BTD FAZAINI FR DFMOEIKS 72D L,

package (Sv 7 =) ¥ TEY 2 —ARLHFWZY TRy F =Y 2 EL I DK D module DZ ¥ TT,
HRMIZIK, Ry =2 __path__ B ZF> Python £ 7Y =2 + T,

reqular package ¥ namespace package ZZHRL TL FEE W,

parameter ({5 [%) HAMTDOFEART B (2 AV Y F ) OERCBOTHEENZIT 2 Z518 24EEL X
T R s D D 3

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->TDAGRLNZGIBEIHREL T, MEHEHDOTIET BEERDTIEDOV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly?
EAEEAS IR D £3

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥—V-FNZLkoTOAEZALNL5REEELES, ¥—V—FEHDO5IEZ
EFRTELEIME. BIZIELTD kw_onlyl ° kw_only2 D X 512, BEERDIRTIEY A M
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GO ERMESIBREIIHED « DL TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o TAIERME: (MOR5IE TR S NEREDMES BUIZ T) (EEOEK OB A5 2
LBNBZZERIBELET. OIS RIRFIEZ. LITD args @ X 5 WRG BB DRI * 2D 3
ETERTEET:

def func(xargs, **kwargs): ...

o HAERF—TI—F: (MORGIBTHICZT ONLEREDF—V — FHEICMZT) EEOHEED
F—U—FEIEBBEZ6ND e EBEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
IR DR % BDOIF B TERTEE T,

IRBI1EEA T a v e BEDB IO LS L BIEETE, 72 a 5| ICZT 72V MEBIEETE
\i\j—o

R51% . FAQ @ FE5|IE R DEWIXAITI 2?7 . inspect.Parameter 2 7 A, function 2
¥av, PEP 362 2Z2RL T ZEW,

path entry path based finder 73 import 2 €Y 2 —)VE2ET import path £ED 1 DDEHFITT,

path entry finder sys.path_hooks IZ#® % callable (D% D path entry hook) DR L7z finder TF, G %
SNTz path entry WCHBEY 2 —NE BT 2 HEEH > TVWET,

RAZY ) =T 7 A Y EDPEETZ XY v FIZOWTIE importlib.abc.PathEntryFinder %%
RLTLZE W,

path e