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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,

Z oWV o X, Unix =2 VA7 U 7+ Windows Ny F 7 7 AL TEL L DTEET, L2L, =
NRAZ )T MET 7 ANVRERT XA P 7= ZOBRFITEACTWETH, GUL 7 TV r—va rr—2a
WKW TWVWERA, C/C++/Java BT I 6 %2FEL D TEETH, RAORLFZXLZITH2RDOD
R 232 o CTLEWVWE T, Python 133 o & fliEICHIHT %, Windows., Mac OS X, # LT Unix X
V=T 4 YT RTLTEEL, DRLDHEFEZ TR AT 2T R2TL x5,

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

Python T, 07 J L%EY 2 —MIZHE LT, D Python v 75 A CHAMATE %£3, Python I
KBS 2 — BB L TWT, 7ur 023 LTOREYL LT, »5W0W& Python 7u 25 3
YIRFERIZDDY TNV LTHHATER Y, e 2 -1, 7740 1/00 AT La—L, Y
Ty bWV ERER, Tk DEIRT I T4 HINI—HF A VR T 2 =AYV —LFy VS 72DDAL VR —
7 A RBREHRFELTVE 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 £ ¥ 27V &%, Zhpifiz 2~ > B TI3E /usr/local/bin/python3.7 ¥ LTA YA b —)b
ENTWVWET; Unix & = VOREI SRIZ /usr/local/bin Z ANE ZEICE - T, RDaxy FEXALTL
TAVRTY X% T 2N TEET:

python3.7

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 b7 225D A4 ¥ A b= %{T -7z Windows ¥ ¥ Tl&, python3.7 a2~ FAOFAHAEETT,
py.exe 7V F ¥ BA YA M=V LIGEE py a7 Y RMEX £, Python ZEHT 2D FEICOVTIX
setting-envvars ZZMR L TLZ&E 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:

$ python3.7

Python 3.7 (default, Sep 16 2015, 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 % 3 + 2 # result * 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

EE (=) BEBUCEEZRALE S, RAZIT-o T, MRIGFHIENT. ROANTuy 7 M2UnRREh
£79, :

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

PER ERTWRWL (DX DEAAIRTWEY) ZHEfBES T2, =7 —RELET:

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

NameError: name 'n' is not defined

FHPMR R R P L TVET, HENRDME (FR7 2 F) ITEBORBADEL > TV 5HA,
HEFIIBROART ¥ PR NIURARNCZR 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
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>>> 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'

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

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

RAFZARADA YTy 7 AZE, ERLRT 74V MERDD £, BHIOA Ty 7 RA2ERT L. 0 L R
ENET, “HD DA VT v 7 R2EKT 2L, AFZARTHLFINDY A X BLEINET,

>>> 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'

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]

A (RO R TDMAIRAAD term:* & —5 ¥ A <sequence> H) DX 51T, VA MIA VT v 7 AP
TAANTEFT:

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

1

>>> squares[-1]

25

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

BETDORT A AEIZ, IBESNLEZZEOHLVWI R FEERELET, M2, ROXF4 RFE, VA RD
FLwv (BV) ab—%RELET, -

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

VR ME, VA MOERERY B R—-—PFLTWVWET:

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

PE XTI 3E ST, VAN HE MUTTOT, HEREE2ANWEZONET:

>>> 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() Zffio T, VA FDRRBICHLVWERZEBMTEXT (ZDAY Y FIZOWTIEERTHLIATY
ER3DE

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

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

274 A2F, RADBTEZT, A7 RADRAT, VAIDYH A XEZEHLED, &2TEHIBRLZDBTE
N
16 % 3 & XL 54 Python OFEN
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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



https://en.wikipedia.org/wiki/Fibonacci_number

Python Tutorial, J1)—2X 3.7.17

(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

N—THETA T L= b LTVWEY—F Y REBIET2HENHIUL (FIZISERINT T4 T 28R T 2
72Di2), RYICa—%2E3 22 BEOLET, O—F Y RRINTE4 7L —y a VidERICay—%1E
DERA. ATARFEF I NERHTMEFNCL £3:

>>> for w in words[:]: # Loop over a slice copy of the entire list.
if len(w) > 6:

words.insert (0, w)

>>> words

['defenestrate', 'cat', 'window', 'defenestrate']

for w in words: %ZfHo /231X, ZOHllE defenestrate Z[EHBEHIRLIEAT S Z 2T, EEV X
FEERLES ELET,

4.3 range() BAEK

BN Tz o TRIERITORED D 2356, HAAABE range ) MMEFITT, Z OBEEIIEME DK%
L E3

>>> for i in range(5):

print (i)

> w NN =, O

FEE U7 AR EIS AR I NS & — 7 Y RITIEA D $8 Ao range(10) X 10 HOEEZAK L. X 10 D> —
FYRAZBIRZEHEEDA YT ALY £F, range RO HEE LD, MOMEME (BT, M
HIIFHC AT v 7 (step) LN 222 dHDET) 2EETHZdTEET:

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

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

(KDR=I1Z%i<)

22 %45 zotoflEB7O—Y—IL
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(FiDR— 25 D %)

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, 2L DA enumerate ) BEEH S HMERTT, L—TDT0=Zwv T 2SRLTLIEXW,

range FEHZEH N TR AR IR ET:

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

range() DIRTA T 27 ME. WAWVARETYVRAIMNTHA2DESWIRZFVETH, AHIEYAMT
BHhEHA, ZHE. 47— FLERICEARESIOEG L-BELRTA 727 T, L LUER
WU R FEEZDITTIERVDT, AR—ZADHIFITHD 7,

CDESRATI=7 ME ATFTI (iterable) EVHINE T, TAHBEBPa VRN F77XDE—Fy
P LT, 23ZTOHEZBEREZZ2DITHLTVWETS, for XBZD LI R ATL—F THBHZ 3T
TIATEE LA, B 1istO b F—20fITT, THUIA 777405V A PEERLET:

>>> list(range(5))
o, 1, 2, 3, 4]

BIZE, AT 7 TNBRLEDAT I 7025 LTS Z S o L RTVEXT,

4.4 break X ¥ continue X EIL—T7D else £

break XiZ. C SR UL, mdAMEID for F7/21% while L—FZHML £ 3,

V=T else HixFHFOZ LN TEE T, Z4Ud, (for T) KIFMHMNRD Y R + 2 {H 0] o Tr— 73k
TL7t &, %723 (vhile T) £MDRITIR o7 & FITEITENF TH, break L TA—TDPRT LI &
BFEITENFEEA, ZOEEE, BREHRT FLOL—T 2L > TURLET:

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

if n % x == 0:

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

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. ZHIFIELWVWa—FTT, KLRATLIEZW: else fild if X TEHLC | for =L TV
EJC )

N—TD else fllE, if XD else DD try XD else WP TWVET, try XD else fNFHIFFAEL
B o IZRRZETE N, V—TD else fild break NRD 5B EICETEINE T, try X e HFHTON
TOFME FINZNIET S 2B TILE W,

continue X C SiEDHMEBD TERHDT. L—TDRDATL—>a vEEITLET:

>>> for num in range(2, 10):
if num % 2 == 0:
print("Found an even number", num)
continue
print("Found a number", num)
Found an even number 2
Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7
Found an even number 8

Found a number 9

4.5 pass X

pass XIId LEH A, pass 1. X2E L ML EERINTWED, 05 A LoBfES T 54
ER ORI b E 5

>>> while True:

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

CHRERNDY 7 A% L 2K DN S IETT:

24 %45 zotoflEB7O—Y—IL




Python Tutorial, J1J—2X 3.7.17

>>> class MyEmptyClass:

pass

pass Db 5 1 DOfEVIEIE, HLWVWI— FEFEVTWVS L ZOBMSPCEEXDREBZDOARKL LTTT, Z
5FTBI LT, KOVHMBNBRLAANTEZIRIONE T, pass XMFDMIEHEINET

>>> def initlog(*args):

pass # Remember to implement this!

4.6 BHzEERT D

7 4 KF v FEH| (Fibonacci series) ZEEDO LIREFTHEHT L5 REAMEERTE £ T:

>>> def fib(n): # write Fibonacct series up to n
"""pPrint 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 [ZRAED EHE (definition) 2B ¥ —7— FTF, def DRITIE, BIEAH ARG B AFEIMTHA LY
A M BT RITIUIRD FH A, BEOFREZMLT 2 FITUIRDITH MDD, 4 V7Y PEhTwiRiTh
372D F8 Ao

BB DOAEDGR T 2 XORAIDITIEIXFHNI T I5MIT B dTEET, ZOHAE. ZOXXTFINIBEED
F¥ a2 Xy 75— a3 54 (documentation string). 7213 docstring ¥ FHINE T, (docstring 12DV T
E FFaXT—23rXF TEHIWo>TVET, ) RFa Xy T—ya Y efio Y —izid,
F T4 ERHINE 2 BEINIZAER LD, 2 —FPNEFENCa— FroEHEMETE2L51835%3
DBHDEFT, HOPEL I —FRZFFaX 75—y aryXFe AN DEIWEETYT, ELEEOIIT
{TEEW,

Bt % RIT (ewecution) T2 & E, DO —HNVEBOI-DIfEDN S H 72753 ¥ RLT—T )L (symbol
table) HEINE T, do L IEMEICVI &, BBNTERADORAZITS &, ZOHEEITRTIOR—AIL
B VRN T =T MIEESINET, —. ZROSRETO . ST —INRY VRLT — T UAHRRRZ
N, KX LMD OO —INRy VARVT =TV ERR L, ZOBRIT A= NLVIRS YRV T =T V%
R, RIRICHAIABDGFTT — TV EHRET, itoT. BBOPTTIE (/v — LV EHD global X TH
EINTOWD ., SMIDBEI DZEED nonlocal X THEEZINTWARWVIRD) 7'a— L EKRHMUl DB O
ZROICEZEEEZRATEEEAN, ZRTLZIETEET,

B2 WO SRR DR D518 (K518 1, BRSO & SREBOn— IR YAV T =)L
4.6. BABZERTS 25
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MIZERDIAENE S, 253528 T. 518 EBEL (call by value) TRARICIEZNZ Z 1T DET (Z
ZTOD ME (value) EIZEICA TS =27 bAD BB (reference) W0\, A7V =7 FOHEZDHDTIEDH D
FHA) s DAEBPIE»OBEBEMECE T 212, FilRCHLODIIa—IARy Y RLT—7
ADH TR SN E T,

BMBOEREZITO &, EBAEBREDY Y ALT— ANl AhehEd, EREOHEIZ 4 & FU R
D HIF L — VP ERBE (user-defined function) & LTk SN 22 HHE £3, ZOMIIAOHRNTRAL
T, BICZOAHTZEME LTHES 28 HTEFT, TR —RNRAREEDX A =X L LTEHE XTI

>>> fib

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

>>> £(100)
01123581321 34 55 89

MOSFELEED A2 HIE, £ib BMEZE S LWV O T TIZR K FHE (procedure) 72 B H 20 % L
NFEEAR, BEIMHNICE 21, FERICIE return X R RVWER DR OE R WETIMEZELTVE
3, ZOfEIE None EMHINF T (ZAUIHAAADHARITTS ), None P2 HZHZST28. A & TY
RGBEEHNEMHILE T, RECHALZ0DRS, LTO XS print() 25 R 2 BNTEET:

>>> £ib(0)
>>> print (£ib(0))

None

74 R Fy FRINOBIr 52V A e aRODIC, H2IRT &5 2B E DIREHTT:

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

return result

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

Z DA Python OFTLWHEREERRL TWET:

o return X Tl. BB H—2MEZIREL £3, return D55 L 72 2K WI5E. None 25D 9,
BEESR T L2 Z12 % None 2R D £3,

o X result.append(a) Tld. VA MA T2 b result ® XV YK (method) ZW-OH L TWE
T XYy FEE, A7V PTELTWS BBDZ LT, obj 2047V =2+ (K
THo>THMOERA), methodname ZZ DA TV =27 P TEREINTVWEXY v R{r T B L,

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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obj.methodname * HFEXRINFE T, BRIANIEREZIX Yy FEZERELTVWET, ERZHDOX Y v
FCHEUCARDRAY v REROZEDNTE, DVFVIZELZZLBDHD FHA, (TR (class) &
52T, HEIOA 7Y 27 MUEXY Y FEERTLIILHTEET, 77X ZH) flTranT
W35 XYy K append() &, VAMF T 27 FTERSINTOVET; 2OXY v RV X MOREIZ
Wil BEEBMLE T, ZOFHITOD append ) X result = result + [a] ¥ HEMTITH, Kb
RNTT,

4.7 BABERICOVWTHSDL

AIZE D58 /S B ZEHRT 5 L D TEXT, FIBOERTIRCE 3 2OWADHD . thoZiliss
DEDLZENTELT,

4.7.1 77 #)L b D5|#1E

o HERLDIF. —DOUEDFIBIHLTT 7 4L b OEEIRET IR TT, ZOBREMLES &, &%
ENTVZ 5L D DIRNER DG BT U 2 B Z R L £9:

def ask_ok(prompt, retries=4, reminder='Please try again!'):
while True:
ok = input(prompt)
if ok in ('y', 'ye', 'yes'):
return True
if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1
if retries < O:
raise ValueError('invalid user response')

print (reminder)

COBBIIN L DD D ETIH I £ T
o WHDFIBDAG 2 %: ask_ok('Do you really want to quit?')
o —ODF T arEliE52%: ask_ ok('0OK to overwrite the file?', 2)

o ®TD5IEEEX%: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
")

ZOFITI in F—V— FREAZINRTVWET, ZOF—V— NI —F VAPRFEDEEZEATVWEINE S
DR ZDIfFEbNE T,

77 40 MEZ, BEBOVERSNARRT, Bz EBLTWVWS floRa—7 (scope) TaHfizs DT

i=5

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

(KDR=I1Z%iL)
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(FiDR— 25 D %)

i=6
£0O

X5 ZHALES,

BEELRESE: 774NV MER 1 BRI LIS NER A, 77 40 MEDS Y X FREED X 5 LA HEARER
A7 27 PORICIZZDFENTET, BIZIXATORBIE, #IcHi < BIRIF Ol L chBuciEshTn s
Gl BEL X3

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

return L

print(£(1))
print (£(2))
print (£(3))

Zoa— R, UTzZHEALET

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

B OBBIFOH L TT 7 4V MEZHEE LK RTAUR DD ICUTO 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 WHERD F—T—F5|H 2o THIHT I HTEET, FIZEX UTORK:

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, "!")

iE. BEGIE (voltage) &4 7> a V5 (state. action, type) ZRITITE T, ZOBBUILITDOW
THDLOHFETHIEE T

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument

(RDOR=I12Fi <)
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(RIDR=I D5 DREE)

parrot(voltage=1000000, action='V00000M') # 2 keyword arguments
parrot(action='V00000M', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', 'jump') # 3 positional arguments

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

2. UT OFEOH LIASEYI T3

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

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

BB OO LIZB VT, F—7— FEIEBMETBOBRTRIFIUIRD $HA, EIhdF—7— F5lHud
2T, B TZIMNI o2 5OV T AL ITHIG L TWRITFHUIR 53 (Bl 21, actor 132 @ parrot B4
BoOGIBe LTHYITIED D F8A). IHFEEETEDD EHA, ZHUEA TS a Y TROGIETHEERT
3 (BlRIE. parrot(voltage=1000) HHYITT ), W R 258D EZERENIZITINERT A, ZOMHIR
2 & DRI 2 Bl

>>> def function(a):

pass

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

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

REIBORIKIC x*name DFERDDDDH 2 2, ZNETORF BTG LD DERL TRTOF—T— K
SIEDIA o J-F#E (typesmapping 2 ZM8) ZZIFTHLD £3, **name & *name DJERAZ & 5, K5OV R
FEBRINBIBDOA 5T BTV BZIITES 5 (RONHTHRNET) LHAGDESNE T, (*name
¥ **name X DENCRIFIUIRD FEA), HIZIE. HIFEBOERZUTOLIICT S L:

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

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

FERH LIZEAT O X 5127

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

HHBAALTO LS ICHhENE T
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-- Do you have any Limburger 7
-- I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.

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

B, BEROXF—v— F5|lE 5275810, 2hornthansEFE,. BEFRECH LTS X snz R 2
Rtz F5,

4.7.3 EE5IHI Xk

BRI, mBES 2 0PInERE e LT, BBPEREOERO5 TR 2 X 58ET 2 5ENH D
£5, TNHDFBE XTIV (BTN —TrV R 22 W) KM E T, AIZEEO5IRDRNC, L afE)
ZNULEDGIED D > THROEEA,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

BH DX 57 B 58, BRI NS ANGIBOKD 22 THWINS 72012, R 2 b DRI
BEHANE T, *args 5IBORICH 2151 F—v— FHEH 58T, MESIBTE RS F—v— FglEE
LTOAEZ 2 Z e ZEKRLET,

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

return sep.join(args)

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

'earth.mars.venus'

4.7.4 531V A DTNV

FIBATTTIZY R MR X TN o TWT, HRIRALES [z RS 2 BBOT O H LIS D27 v o=y 2
T EREDND BGEE, ORI D F3, Fl2 X, HAAABEE range O X518 start & stop &5
WCEZ 208 PHD 3, M5 BEE52 52 e TERWES, BEBITUCHLE « HET M- THX,
VRAMRXR IS5 e vy 7 LET:

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

(3, 4, 5]

>>> args = [3, 6]

>>> list(range(*args)) # call with arguments unpacked from a list
[3, 4, 5]
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FCRD DT, v AR —X 2o TRHETHF -V - FEIZHEEET:

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

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

4.7.5 S LA

F—v— N lambda Z{#5 &, HETORWPNSREBEERTEE T, 21X lambda a, b: a+b X, =D
DFIBOMERTEETT, 7 2XROBEK. BBA 7Y =7 FDPERIN TV EEMICRLE I THMES
ZeHTEET, 7aXRNE MY EHE—-oRCHIRI A T0E T, BHRMIINCE. 7 a2H3HEE
DEIBGERITREIN R E h R E 7D DICHE FEA, ANFREICKR - BEBIER L FK. 7208Kb 2
NEWO BRI =T HEBEBRT 2N TEET:

>>> def make_incrementor(n):

return lambda x: x + n

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

42

>>> £(1)

43

EEEoflZ, BEERTE ZATILEARE[FoTVET, 5 1 2DFITIE, Bxro LEKESIFEL
THETDIE>TWET:

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

>>> pairs

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

476 FF¥xaX>7T—23>XF5

RFaxXxyr—YarXEiNcontii, ZONEBLERICHET IEE 2 WL 20FEITET,

BAIDTIZ. HICHRUOHNZE L EHRICEL D3O TR TEARD FHA, RICEL DI, XRY
DHFIRREHRT 20 EH D FH A, HRTPRHIIMOGETHHELNLZ 2O TY (B2 F2 RO
HAENBZGLRT 2 TH 255 3H4TF), RIIDITIIALFTHED, VA R TRbo TORITA
720 FH A

FFaXr7r—a YNFHRICE HICEBITRETED 255G, ATHIRZTICL, 2eDDITLRERD DR
A ZREANCBEL £5, DO ATIE— D E B ZALL LOBRIE T, MRV OO H LK EIEH D
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W L 95

Python O 8—FIIELITICH /25 Python XFHNV T I 64 V7Y P RHERSZNDT, FFaxy
FRAFES 5 Y — L TRBEWZECTA 7Y FEREFWMS 2 ITUIRD £V A, ZOMIIILIT OFMIC
WoTITVWE T, RAIDITO BICH D FATTHRVERMDITHE. FFa XY b2EOAL VTV bOREERD F
T (RPIOITIZEE., XFHNEET 274 =MD EoTWADT, 4 V7Y MBXFHN 7 F A7
HNB WD TT, ) 204 7Yy bae 7 Effilg” 2[5, XFHNOFTXTOTEISFHEWMSLNET, 4
VTV POEMPILDNMTEEOTILRLBRVDTTN, LESWVIITHD S &, FHDOZEH TN THH EFH
BNET, A V7Y POEADAZIREL LAY S E, X7 LFE (BHIE 8 LFDAR—RL LT) B
AL 72RRICEANONE T,

MTIEBITO R F 2 X v 7 — a Y FHOflERLET:

>>> def my_function():

"""Do mothing, but document %t.

No, really, it doesn't do anything.

mwmn

pass

>>> print(my_function.__doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.7.7 BBDT /) T—>3>

B /77— a2y 32—V ERBERTHEAINZBIOVWTORRICA TV a VR AXTFT—XIERTT (G
filix PEP 3107 ¥ PEP 484 2L TLFX W),

7/ T7T—23a > 3O __annotations__ BMICHE L L THEWI N, BAROMOERZ XM D HEND
DEVBA, RIX—XT7 /T —=Yavid, RIXA-XZ{ORICanyzHil}d Zick-o TE#REIN, 20Kk
W27/ 7=>aryofie LTI N2 XD BLrNET, EDHET /77— a vid. 89 X=XV X L def
AT—=F A POKODERT a0 YOBICEDINIZY 7TV > Lo TERS N, ZORITKHIHE F
o ROPNINMEGIBE F—V— P58 ZLTRMEY ) T—>a vefoTnETd:

>>> 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'

32 %48 zotowEIO—Y—I
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4.8 MEph: I—Tr VI X2A1I)

IhHhB I EL XV EMR Python Da— FEZ2EWTWDT, 2522 A—F4 YT ZXEAI 122\ T
BoTHRWVHETT, IFLAYDOSHBIEIMEARAZANLTET (o bBRICESAE 74—I Y FTE), 2
RANMI K-> THABEINRLEDET, AL > THABVI—RIZLEDI ETE2DEEAREZTHRL
ZEZTHY, BO0a—74 YT RAXANVERHT 5 2 L IFFEITE BN £3,

Python 121%, 12X A XD TOI 227 bD5FoTWBARXRA LKA R LT PEP 8 8% D ¥, ZHUIIER
WCitA B BIBLVWa—F 4 VARV EBHRLTVE T, £TOD Python BIRE D 2RETZENREH
DPRETT, TIRRDEELAAZKEHLTEX T

o A VTV MTRBEA 4 OEMV, XTRHELRVI L,

BH 4D (BLARITED) NIWA YT U hE (ABV) KEWA YTV OB &5 CHEIIC
Biehgd, XTIREEZEZ2DT, HHOTIEBLOBRVTT,

o V—Ra— RFOWEMH 79 XFZBZIZVWES5IAT2MDIET L,

IIO9FBZETNEVNT 4 AT LA ZFoTVWBI—FHFHAGL R, RERTFT 4 A LA TIEY —
AA—RT77ANBURZIELHTEDLEDITKRDET,

o BT I ARHEBNDORKEDDa—FT7ay Z7ORXYI D IZZ=T72#S Z &,
o HIHEM S, a XY MITIIHNITEL 2 &,
o docstring Z{#5 Z &,

o HETOHIZY Y ~vDRIIEEHE AN, FHMEDO T SAMNICIZZETEZ AN NI a = £(1, 2)
+ g(3, 4),

o VIARXHEBII—EEDODH B4R BT B Z &, HE TIX UpperCamelCase % 7 7 AT,
lowercase_with_underscores ZBEHS AV v FHIMHFVWE T, HIZ self Z XYV v FDHE 1 5]
HOBH (25292 v FICoWTIE 252418 #HE) £ LTHS v,

o HIFDaA—FMHAPFTH-THHS528 D6, AED BRI a—FT 4 Y73 EbDRNI L, EA
ZBETH,. Python @7 7 40 b UTF-8 %713 7L —> ASCIIL 23 d EFSVWEE T,

o [FAERIC, FADDY L TOMDEEZFET AN I - FEHALD X T AT 2R H D THN
. JE ASCII XF DM FIHHOIRETIEDH 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
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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=Fulse)
VA FOEHEZ, 4 7L —XHE (in place, TLOT — X ZHAMRTEZIMZ 22 D H%k) TY—
LT, 5I8IEY — PIEDOA AR A XITHZ E T, sorted) DEtHZBHL TS,

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,

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 MHEREHOBRIORIIEEDOAZDT, 22 IOV A MNERLEHEL LD TEET,

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 41
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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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(RIDR=I D5 DREE)

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.

=T Y RAEMHMICE o TNA—T T B, FI3 - Y ROHEBEENESMICHEE L. R\ T
reversed() ZMUHL 3,

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

print(i)

= W 00N O -

S—F VA%V — FENEERETAL—7F 31213, sorted() BZMHWET, Z OB OB ZEZHE
I, YV — NEADOH - RES IR L 5,

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

LELEN—TNTYVRPZEBLLWHERICEONSZTL k525, ADDITHLWY R M 2fEoTLEI1E
IME DR TRERI D, $EHDFT

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

filtered_data.append(value)

(RDR—=I1%i <)
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(FiDR— 25 D %)

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

5.7 £HICOWTHSDL

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

HBHET in BE 0 not in 3. HAHMADH DS —r ¥ AHIHET 5 (X 7FHELB VD) ¥ 5 5%
FREFT, HET is BLP is not &, Z0DA TP =27 bPEBICRAILA 7O 27 v THEIDE S %l
NET, ZOHEIZ, VRAMNO XS REFERRER A 7Y =27 MIRETER®DSH D £, 2TOLBIHE I
CEBEIEMN 2R ->TBD, & ICHEEE T X b SEOVELIEMN 2D £F, (RIE: is &, is None D k5
W, YUV M VOEERRELF TV 27 b OBICHWAGED DD T, ( [EEARERA TV 2T M
RUERDIH D 31 OB ZHIFRS 2 Z &% Doc-SIG IZf2%E 1, ))

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

7 —ViEE T and X or THKEEZHASOEZ P TEE T, 2L T, HEHE (20 MA 500
7—NR) OHROBEEIX not TeNET, IHHDEAEFIZELT, HEHEETF XD BEROVERIEMICR - T
WE T, A and not B or C & (A and (not B)) or CHEffiicis k512, 7—AHEFDOH T, not @
BERIEMARDE . or PERDBELA R TVET, B AA. AFEMEZHERIXEAOHEAEDOEERIATE
7,

T— VAT and ¥ or &, WhW 3 58 (short-circuit) HETTT, ZASDOEETFOFBIIXLED AN
E MR X AL, FEERAMEE L7z Caliliz b £ 9, BIZIE A & CIZETB 23D L Z, A and B and
Cidi ¢ ZaHliL ¥ A, —fRIC, ERHEEFORDHEZ 7 — VETEZ L TRVZEE LTHWS &, |
EERBRICTHE X 7251802 D £,

e thd 77— N KOFERZZRBITRAT 22 TE LT, HIZE

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

'Trondheim'

Python Ti&., C FfErE > T. ROMNHMTRAZITARVOTHERELTLZE W, C FFBO BT I=IEFR
FHCE I D LNERAD, ZoftkkiZ, C BB v/ 74 CHEBET S, ROFT=0D2dhT=v&47
LTLES bWold I N-MEEREEL 5,
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58 =T AL EDMDEDLEE

ST VAF TV PERLY - v ABOMOA T P B TE TS, R BENYG
(lezicographical) IEF VO NE T, 3. BHIO_OOHERZHIRL., ZOMEHIEHL  RIFIUXZ DIF
THEBAERPRED 3, FLITNERDO D0 ERZHK L, MY —7 Y ROERHNRE 2 £ Thil) ¥
T, L &S5 T3 20 BEENVTALF LY —F Y 2BTHIUIL, 20> —4 v A ToORELKEH
RINCATVWE T, ZD20D Y =7 Y ADRTOHERBRDHERERMIEL L 7UL, =7 Y REFFL VWL ARIN
¥3, MDY= YADH 5 —H DRI DT 28D > —7r Y AR BIE, FOHDS —7 Y AHVNE N
V=T VR BBRINET, KFINHT BEFRHNZIETOFIE H 4 OXF 2R S DI Unicode 21— F
RA Y FOERVET, UTIC, ACEOF 7Y 227 s 2800 —7 VA TORER T 2R LET

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

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

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

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

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

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

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

ESTDOA T =27 FALZE < > THRT2I b, ZN6DAT Y 27 FAEYIZHEA Y v F 2t
LTV DTHIUIFFA N E T, BRI, B2 BERFE OB TR, 20BEIC X > THEMTb %
T BRI 0 & 0.0 13T, —/5, WYIRHBIEFA 2 WEEE. 4 ¥ X —7 1) X—I13 TypeError i
NeREIEET,

Bx

58. =T REEZDMDEDLR a7







%
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:

49
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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]))

6.1. EZa—J)LICOVWTHSFCL 51
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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

spam E WO HFDET 2 — N2 A Y R—F T2 E A VX—-—TVEX-RBIETZOHFDENL ML VE
JVa—VERLET, Robokh o5 AE, spam.py E WIS HRID 7 7 LA L% sys.path IZH BT 4 L
ZrVDYRIPHEELE T, sys.path XU TOHFFMCHIbEIh F3:

o AMENIAZ VT DBHZT 4L 7 Y (BT 7 ANADPEEIN R oT ZEXIL Y VT4
L7 RV

o PYTHONPATH (74 L Z hUZD VU R b, &z VERD PATH & [A UHX).

e A VAP—NTEDT T HE,

FIR: S RV VY I EYR— TR T ANTRATFALETIE ANSKERZ YV NOHBT 4 L2
PRSI YRYVw 7)o RICGHEINE T, WX 2 VRV vV VI 2ELT 412 b
VIZEY 2 — BB AAEN ShEt A,

oAb X /=%, Python 7B 275 AlX sys.path #BIETE2 2N TEE T, RZVT M7 7 A LEET
T4 L7 PUPRBARZRDINHE, BES 4T RREDBANCEMEINE T, BROT, 94 77VDT 4 L
JMVIZHBZT77A4NVEDD, ZDOT 4 L7 MVRHAFELCEHRDOR I ) T IPEEL TS VR—-PENE
T, 2R EHES A TSV RERLTEEBI TVWADTHRWVWREIIZEEVDOD & TF, I hFELWERIE
BEED 21—l 2SR LTLEEW,
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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)

['__displayhook__', '__doc__', '__excepthook__', '__loader__', '__name__',
' __package__', '__stderr__', '__stdin__', '__stdout__',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
'_home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',
'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',

'call_tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',

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

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

FIEAIRF AR, dir O BBIEERL TV A HETZIZEL £
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>>> a = [1, 2, 3, 4, 5]
>>> import fibo

>>> fib = fibo.fib

>>> dir()

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

ZRL TV a—, B FoMo, IRTOMEOHFIZ Y A NTEZIERLTL XN,

dir(Q) &, HIAADOBEBPLERDOALEINZV AP LEVA, ZNOHDHAHTHNSHRZ VR N HE RS, FEiEE
Y a2 —/)l builtins TEEEINTVWET:

>>> import builtins

>>> dir(builtins)

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

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

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

Ry 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 M) ERy S —Y% 2 LT Python KibE 212, 774V __init__.py DRE
T9o THUTED, string DES BRI DIHHDT 4 L7 PVICE D, EY 2 —UREASZRDRDTTTHD
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']

ZDOFITIX, from sound.effects import * £ 35 &, sound Sy 7 —I L OIEEINT 3 OOV T E
Y a2 = import INBZ LIRS TWVWS, 2WVWH T REHKLET,

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):

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

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

0 ~N O T 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)
64 BTE AHLHED
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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() X file object R L ¥F, K#, open(filename, mode) D LI X5 EM > TIHUIHIH
S

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

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

7.2, 771\ EHRHEZTTS 65
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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
TABEGEHBINCT 7 A VOREMTBMENE T, '+ 37 7 A V2FHiAEZMAICHAE 3, mode 5180
HIEFTRET, BRI NGEICIE ‘v THELIRELET,

WHE. 77 A METFRAME=F (test mode) THPN, REDLYa—F 4 Y/ TLya—FEhiT 74
M LTI TR ABTELES, Toa—T 4 YIPREEINRITINE 774V M3 T 7y b7 1 —
LEIETT (open() ZBRLTLZE V), E—FIT 'b' #2387 74 L%ENLFVYE-F (binary
mode) THIZE, byte A 7Y =27 M 2HiAEEZLET, 7FA P77 A VPO TRTD T 7 A VEANAFY
E—-FZAHTBZXRETT,

TFAME—-FOHAMD T 77 v b 74— AEHDITRELS (Unix T \n . Windows Ti& \r\n) %
727D \n KEMT 2005774V FOEETT, 7F A ME— ROFEXAATIE, \n PHTL 2HE 7
T M7 —LEEDOITREBCRETONT 7 4L bOBETT, ZOETITHONE 7 7 4 LT —XOEHIZ
TEAN T 7 ANMKIE EFLBEETH, JPEG 7 7 A LR EXE 7 7 A LD K I BANAL F V) F—XEWIET 3
BODDDET, ZOEOIRT 7 AN EHmAEZTIHEWITR LT, X FUVE-FE2MHS X512l TK
72E W,

T7ANA T2 b &S L FIZ with F—V—FZFS DIIRVWEETT, ZOMAE, LBEEAIHIsE
FELTHRBIRRBRICZ 7 AV b ALMILSZE TS, with 25 . MU It % try-finally 780 v
IEFoTELL XD T o eEHEICETF I

>>> with open('workfile') as f:
read_data = f.read()
>>> f.closed

True

with ¥F—U— FEFELLRVIGEIE. f.close() ZIFUHE LT > A LEHL. ZD7 7 A LDMF o> TWiz
SATLAVY =A% T SRR T H2RBERDH D ET, HRINICTZ 7 AV ZBAC R - 125HER. WOl
Python DA R—=I AL I EZNEDT 7 A NVA T =7 P EFEELEIPAVT W7 7 A VR ETH. L
o7 7 ANDHPNZEETVEABEELD D £3, UCEZ SN2V X7, D Python DEET
X Z ORISR DX A IV I TEITINE L TT,

with X% f.close() DI LICK > THLONRIZT 7 ANA T =27 b 2liBI T2 2 TUL
HIARBLET, -

>>> 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:

1.2, 77MINEHRHAESTS 67
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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) &

68 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
>>> json.dumps([1, 'simple', 'list'])
'[1, "simple", "list"]"

dumps () WRIZZBAEUC, dump O 23H D, THELEEMICA TSI =7 bR teat file WPV T IAXLET, £
PEXABICHINT: teat file 772 T2, RDEIIWCEL P TEET:

json.dump(x, £)

MICT V7 74X 25120d, £ BaARAAHICH» N teat file KT B, RDOLSITARD £T:

x = json.load(f)

COXIRBMLEI VT IAXETEFER VA MPHELRS I3 TEETH, FEDOIZ/ IR -4 VR
2V A% JSON ISV T I7A4AXF 2S5V LEN LA TUIED FHA, json EV2— LDV T 7LV
22U DWTDfFFRD D D E£7,

BE:
pickle - pickle €Y 2 —J1

JSON CIZMIRINC, pickle ZERDEML Python £ 7Y =27 22 V7 74 XA[ggiR 7w +arTtyd,
L7 L. Python IZRFHED 70 b a LT, OSFETERBRENLT 7V r—2a Y LEETLDOIBHAEE
Ao EHIT, T7HNPMTIRRZETRL, BETERVEBILILELNTEL, AFLDHEIHEZFIZL-
THERENT pickle 7—2%2 TSV 774 X328, KBELIDEREOa - FBETSATLIEVET,

7.2, 771\ EHRHEZTTS 69







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't convert 'int' object to str implicitly

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. FISN=ExHTS 75
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8.5 1—H—E&HHN

Tar o uETHLWONS 5 22ERT 2 28T, MEDHINZIEES 2 A TEEXT (Python D2 5
ZWZDOWTIE 752 ), flFME, HAIHIC Exception 7 7 A0 6, EHEF ZIIMENICIRELZd D
T,

B2 5 AT, HHED T FIAPTEZ I ROMTHERT 2 I A TEETH, @FEFHEMARDICLT
BEET, KK WO DBEHRZFZRMEL. fISDBRELLL 2Ty FIBT T —ICHT 2 1EH %z I
DHE2 K5 CT2IREICL YD ET, BROINMADOBINZENT 2 X5 REY 2 -V 2EKT 22X #
DEI 2 —LTERBINTVEHNOEIES 7 REERT 2008 —KNKTF 7T 4 AT

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

pass

class InputError(Error):

"""Exception raised for errors in the input.

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

mmn

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

self .message = message

class TransitionError (Error):

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

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

mmn

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

self .message = message

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

ZLLOEMEEY 2 — L TlE, BV 2a— L TEBIN TV AEMNTRETAAERODH 225 — 2 REXE S
=iz, MEOHNEZER L TVWET, 75OV TOFEMRIERT 75X SR TVET,
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8.6 VU—27yTEEeERT S

try XIZEd 5 =204 S a vOHinH D ET, ZOHFZ V-V Ty TEMERERT SDDHDT, YA
BIRMTHMBTEITENE T, BflzRmLFT:

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

Goodbye, world!
KeyboardInterrupt
Traceback (most recent call last):

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

b L finally Hi23H 2356, try XD 2 RIORBEOUIEE | finally HiSEITL £, try XHEIAN %
FAEXEZ0EPIED ST, finally HiIFEITEINE T, UT TR, FISDLFEET 2 20w HIZEHR 7 —
A iEam L E 9

o B L try XOFETHIHNDIFRE LS. ZDFIHE except HilC k> TUHENZTL x5, dL
Z DRI DY except BT K o T Xz F AU, finally FiAFEITI NIRRT, Z OB A FEH
EhET,

o except HiFE 721X else HIOFETHIHINDLKAET Z e BHHBET, ZOHED. finally HidisE
fTEnRIHS AR SN E T,

e B L try X7 break . continue X E7ziE return XOWTNNIZET B &, ZD break X,
continue X E7:13 return XDFEITDERNC finally HiETINE T,

e 3L finally i’ return XEEFLHE. BEINBHEIZF try HiD return X T34 <, finally i
D return XIZX2dDITHKD T,

I Z 4

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

>>> bool_return()

False

X b 1 HE T

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

print("division by zero!")

(RDR=J12Fi <)

86. JU—T7vTHFEERT S 77
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(FiDR— 25 D %)

else:
print("result is", result)
finally:

print ("executing finally clause")

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

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

HTb»3 B, finally HilZr LA RDIETINTVWET, XFFTEHOREEZT 2 TRELE
TypeError 1% except HiTMIHX N TWARWD T, finally SiFTRICHEXHINTVET,

FEWMRDO7 7V r—2 2> Tld, finally fild (7 7 A Ay M7 =28tk D) AR Y — 2%, FIH
DI L7228 5 Db & 3RS % 72 DB T T,

8.7 ERAAV)—2T v TIE

F T2 bDRIIZE, ZORHADEEBIZLDD ST, REICK - BRICRITEIN S EENR ) -V Ty
THMEPREBZEZINTVWEIHDEHNET, LUTD, 7741 F—7Y L THEEZBEEICERT 26% AT
72X,

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

print(line, end="")

ZOa— FORESIX, a— FOETHED > R EDKRE 7 7 A VEBHWEEFETVWE 2T, &
TUSEBEHMAR R 270 T TSR FRADR, RER7Z IV r—2 a U CRBEICRD 2 ¥ 5, with XiE
T7ANDEIRFITI 2T bEIC, FIEBICIELL ZV =7y FPENL T BRIELET,

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

print(line, end="")

COXPFETEINH LT, 722 ZITOUBHAICHENRDH 5722 LTd, 7740 fIEHIC close ThET,
T7ANRED, BEFAHZ V=T v TUHEFOX 7YV 27 MIZOVTIE, ZAZAD FF a2 XY P TR
SNhET,
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7 RIT =R e ERE AT DE S HIELRBE L T, HHCI IREERT 22T, HiLtvwtr sy =2
PO B ORER L. ZOREROH LW AYRAEVX PMENET, 7 7RADENENDA VARV RAZEY
DIREEZMRET2BUEERR/FTE T, 77 RADA VARV RIGZ, ZOREEZLEET 27200 (Z2D7 7 ADERK
T2) AV RHETET,

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

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

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

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

9.2 Python DX —7 ¥ &HIZEM

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

FTEREDPLMOEL & I,

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

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

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

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

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

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

) = -

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

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

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

23— NS EXINE T, BRI T T, ZITPRVwWoTh, BEEARIZEMICT 71 AAHE
. PR EB=ZDDODANTFI R oTRa—Td b £3:

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 VIRFT Y2 ME BRI FAERTIER S N HHTZERBONE % 5287 v % (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 83




Python Tutorial, J1)—2X 3.7.17

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

F—RBHERIFACLARTOXY v REEZ EEELTLEVET, KR 0275 ATHDTIZ WAZET|
FRITI DD ORI LRTOEILRET 2 121&, 2O REEER/NRICT 2 X 5 RN E[# S
BT, AIREARHNE LTIE, XYy FEAEZRLTFTHD 5. 7— X @MHEHORBICE W — R SCF5
(HBVIEED TR 2035, XYy NICEEEFE, 7—2EHICEAFAZAVS, REBPHD T,

FoREME. AV Y ERBBRTE 2 LA, BROA TV 27 bO2—F (P 2547V }) hbbE
BTEEd, S0V 2L, 77 RIMBRMRT - X8 LTS 2 N TEFR A, FEIE Python T,
T XEMEMET 2 D0EBIIRICDIDD FXA - T XOBEMITNTHMCE S TVET, (¥
12, C FETEDL NIz Python OEETIIFHEDFHMEZZERIEM L. BERKIGLTA IO =27 bADT
L ARHIETEET, ZOEMX C FSFETHEDINL Python JHRTHS 22 B TEET, )

A7 MET—REREEERRAMONETT — 75747 ME AV R L TwW3 57— 2B
DAEREBEAIZCLD, BELICTADLDILNERA, 77472 M, AFiOEEPEE XN TVWARD .,
XYy FOBEMMICHERNIFT IR VAZRVRAHBDBEZEBMT 3N TES, tWH Ikl
FEELTLAEIWY - 22T, AT OHMIIIROBEEL LT ET,

XYy ROHFIE, T—=2ENEE (F23F0XYy kb 1) BRI L7-00FMIN-EEH Y F¥ A
. ZOMEEDRXY v FORFHHEEEDTVE LKL TWET, DB AV Yy RERFOTVWE e Eicu—hL
BERE A VARV AER R IZoEDXATEZ N5 TT,

XL XYy ROBRYIOGIEE self MU E T, ZOHRAMTHIEHELRZEETLLHD FH A, self WS
ZHiE. Python Tl SRR EREZE L T A, LITWVWZ, ZOBEFItbRVWE, a— Fifiiod Python
TR IR o TRPHAILA WD DERDE T, £/ IFRXTSZIY (class browser) 7075 L3 Z
DEfTFEHTICLTEIOATVE2D LOLER A,

I3 ABUTHAEBMA T2 FidnwThd, ZFOIZI5ADA VARV ADEDHDXY v FEZERELTWE
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T, BEMEREZ. TFRAMLETIZIREZBOFICAS>TVAKREIIZHDERA, ABA TS V2 752D
0 —HNREROFIRATEZDS OK T3, FIZIEUTFOa—FOXIICLET:

# Function defined outside the class
def f1(self, x, y):

return min(x, x+y)

class C:
f = f1

def g(self):

return 'hello world'

h=g

INT.f.g. BLU LI TRTCOBEBETHIEBA T 27 P E2BRLTVETS, toT. ZhbH s
T CODAVRARVADRAY v ReBDET —h ik g b 2L FMTT, ZhEEERLTH, KIKEHIY
075 LDmEICRILEZ D0 TET RO THERELTLIEI N,

XY v Rlid, self 5D X Yy FEMEfMoT, fioXY vy REMIHT I A TEET:

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

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

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

XV RiE, BEOBEBEFELI2CLTIZ/u— L RAHIZZRLET, 25X Yy NIZET 37—
23—, TOEREZZFLEI 2—LTT, (Z7RF7a—ruhra—-7Fe LTHOLNEZEHD
FHA, ) AV Y FTZR— LR T =X 25 ROEHIZIZLAZH D FRAN, Zua—rLigxa—T%
EOREZFMIZALDHDET, —D2FIT2L. XAV Y FALL, 7B — UL A3 — 71T import E472B%
REV 22—, ZOEY 2 - WHTERINLEBSL I FIRAELMES 2B TEET, B@FE. XV Yy FOA-
TW327 7 AEKE 70— LR A a—THNTERINTVET, ROHITIE, XYy RHREDTDY 7 2%%5
WM 2HMEL LTIESRBOZRTAEL £ 9,

faxDMEEFZA TS 27 V2DT, V77X (B 3yFVET) ZHF-oTWVWET, 24U object.__class__ I
X TVET,
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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,
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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>

BEAEDY Y INBZEMWKICENWT, B2 7 A ofiRSh s BEOREKRIZ, RSBELT, EroHIC,
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 22 HIEEN D, LWVWoEFITRDET,

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
—HE L DIRNEFED super MU L & D HEHTE,

ZEPEKDOETOHAIC 1 OrZhLEOXRA Y EY FifE (DD 1 20ME7 72 LD FD
27 R HEET HREMOBERD 2 IRE) 23D 2 DT, FWIEFNIBLETT, HIZE £ToHERo s
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
ESNTWEHEY 7R S LOEPSANDIEFIEZFHE T, BHLr 7 22 —FERIMIH L, o—FkkiC
%% (0D OMHES FIRDIBFICHELGZTICY T 77 2ETES) LSICLET, FeHdL. TNHD
REOBLTTEEECINREOD 2 ZHMWK L7 FRAZRKETTHIENTELDTT, S HICHHMZHD
7213 AUX, https://www.python.org/download /releases/2.3/mro/ &R T 7Z& W,

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
_spam) &, (BBTHIhRAY v RTHRT—X X ANTHN) JE public 2 API ¥ LTHRVET, ZHh5i3,
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,
__spam (SETEIC A EO THSCE, KRBT O THF) 205 EAOAI T, _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, 77 ZAEENCHNH#FETIIN U TETEINET,

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
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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

<iterator object at 0x00A1DB50>

>>> next(it)

gt

>>> next(it)

b

>>> next(it)

et

>>> next(it)

Traceback (most recent call last):

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

next (it)

StopIteration

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 ZEH L E3, INHDOEEELHAGDE S L. BFEOMBEELOLFRILH T, fHEIC
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

>>> from math import pi, sin
>>> sine_table = {x: sin(x*pi/180) for x in range(0, 91)}

>>> 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]
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10.1 OSADI>HTxT—2R

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:\\Python37'
>>> 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>

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

>>> import shutil

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

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

'installdir'
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10.2 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
2V T MI1DUED T 7 A VBB L, IEESNLBMDITERRLE T,

import argparse

parser = argparse.ArgumentParser(prog = 'top',

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

print (args)

2= FZ 4 T python top.py --lines=5 alpha.txt beta.txt {732, LORZ VU F M
args.lines %* 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHEL XTI,

104 T5—HAODVAEAL I beTO75LDERTY

sys EY 2 =, stdin, stdout, stderr ZRTEBHEDFEL F T, stderr &, BEPZI—RAvt—V%
HIJIL T, stdout XV XA L7 MENTIGETHHD D LT 5 7DIFEFTT:

>>> sys.stderr.write('Warning, log file not found starting a new one\n')

Warning, log file not found starting a new one

sys.exit() &, A7V MR 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://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:
for line in response:
line = line.decode('utf-8') # Decoding the binary data to text.
if 'EST' in line or 'EDT' in line: # look for Eastern Time

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

>>> import smtplib

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

>>> server.sendmail ('soothsayer@example.org', 'jcaesar@example.org',
"""To: jcaesar@example.org

. From: soothsayer@exzample.org

. Beware the Ides of March.
"nn H)

>>> server.quit()

(2 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 <)
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(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:

o xmlrpc.client B XU xmlrpc.server £ 2 —Lid, @MEFH ZFEOH L (remote procedure call)
ZEARLEZEDRWMERICZZTLEVWE S, BV a— A LI3EL, XML 24k 5 720 OB
BHERIIDED D T Ao

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 %
Tofeh. A VX =y MEEDIZYa— Ay X 70 aVDEER{ToD T 57DDERR
V—ty b2 TNE T,

json Ny F—IIE O T - ZREFAD -2 2B NZ MZHKR—-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,

sqlite3 EY 2 —UE SQLite 7—XN—=RA 74 77V DT v RTT, & FIFEED SQL > > &R v
R %2 FIC T HEFTRH R 2 KR 77— X R — 2 2RI L £ 97,

EbIcBI 3 2H%REIX. gettext, locale, codecs Ny T —I LWV otEY a—HTHR—-FIN

10.12.
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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:/python37/lib/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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TWELVE
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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
ZOMBEETZ2 7 7 AV EELY T T4 L7 PUEED £5,
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FEBEZEo -6, ZR2GMLT 2RLENDHD 7,

Windows D&

tutorial-env\Scripts\activate.bat

Unix ®° Mac OS DIGE:

source tutorial-env/bin/activate

(ZDRZZ V7 ik bash shell TEPNTWVWE T, csh X fish ZFAIHAL TV EHE, KOO ICHFHTE 3
activate.csh ¥ activate.fish RZ U+ 23H D FTF, )

FEREZEMET 2. 2D T ay 7 MCHAFOREERENR RTINS X 51274 D, python ZFE(T
5 ZORMEIRTED Python ZEITT2 X512 D £7:

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '"/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

12.3 pip ZE> TNy I —JER

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, or you can use pip’s limited search feature:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary - Galactic astronomy and gravitational dynamics.

novas - The United States Naval Observatory NOVAS astronomy library
astroobs - Provides astronomy ephemeris to plan telescope observations
PyAstronomy - A collection of astronomy related tools for Python.

pip & "search”, "install”, "uninstall”, "freeze” R &, WL DDV T a<w Y FEEE-> TVWE T, (pip DT
7% F ¥ 2 X ¥ M3 installing-index 7’4 REZZHLTLZZ W, )

Ny —IUEEELTZEDO Ny F =Y DRHMEA YA P—LT 2 eNTEFT:

(tutorial-env) $ pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)

ROR=STER)
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Installing collected packages: novas
Running setup.py install for novas

Successfully installed novas-3.1.1.3

RO —IZDHLIZ == N\—VarvEFEE2MITBEILT, HEDN—Ja O r—I%4 VA =)L
TAHZEDITEET:

(tutorial-env) $ pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests

Successfully installed requests-2.6.0

AU o~y FEBOEIT LA, pip RERENIA—Y 2 Y54 ¥ 2 b— SRR L RR LTS L2
Ao HIDN= a Y ESEZEETIUIZD NV a v A YA =L LEF L. pip install --upgrade %
FATTNEZDN Y = B RHICER L 35

(tutorial-env) $ pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0

Successfully installed requests-2.7.0

pip uninstall <Y RICHIFRT 2%y 7 —I%% 1 DLLHEE L £ 7,

pip show IFEE SNy r =Y DFEHREFRRLET:

(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 IMRAEERBRICA VA P — A IR TORy r—I %2 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)
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pip freeze 34 YA M — &Ny r—Y—% %, pip install DRI 27+ —~ v PTHERLET,
—EE Y LT, ZDY R M% requirements.txt ¥ W5 7 7 A MBRIFEL £

(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—Y a VEHI AT LIZAIv LT, TV =y aro—He LTHHATSZ
ENTELY, 2—F—3BEZ Ny —T% install -r TA YA P—ATEXT:

(tutorial-env) $ pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip WK EADF T arpdH D %3, pip DFERK FF 2 X ¥ I installing-index ZZR L T &
W, Ry r—YR{ER L TFN%E Python Package Index TXBH L 72WEA, distributing-index 74 F %%
RLTIZE W,
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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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%

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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EINEROMTIED S &, EPEEZEZ2 Z 82k D $5, BFEDRED Y ¥ a—&XTid float i, ¥
WKRHERRZE Y M2 OHDTRAIID 53 By ME#V, RIS 2 OBRFRlio 7, ZE/INER - TR
NFT, 1/10 DA, Ti#/NUX 3602879701896397 / 2 #x 55 ¥ 2D FF, ZAUI. 1/10 ITEWT
TH, BEICFRICETED D A,

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
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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

2 EOFENEURBUS T T 2 BEMTEER, DX REMEE T AR TVET, 70.17 1T 2 HEIX
UTo7?RELS =" OFETFHFMICHAL £3, 2 #EOREH/NURHEICE 725 Zofo K< E
Iz FE GBI L TE The Perils of Floating Point Z2ZM LT 72& W,

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
F2ZemNze EHTBNTLEE W,

BER T —ADFIET 52—/ T, BEROFH/NMNUREE O TR, BICREIRFROMEZ L0275 10 #
MU AD TERRT 20K 5, FEINCIZHIFRHE D OFEREE2 Z2ITRE2TL &5, 20T str () T+
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),

BRT-PEFEINSEEDAY —2—% -5, SciPy 1Y =7 M4 L T3 Numerical Python % v
T—IRZDOMDBHE Ny =V BFRTAHBRNETT, <https://scipy.org> ZZRL T I,

Python 13 &HIC float D IEMRMESBRERL 77 — RZHIGT 27200V — L2 L TWE T, float.
as_integer_ratio() XV v Fii float DEZHHE L L TRHEAL FT:
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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, FHEMX 1/10 2 " HERET Y ZXIIRLTHD R A, AtEEIERTE 201, EiEO XS K
BERSBTH D, 754 ODEREEFENIEBTEON S S - D JWVILUILITFICR 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,

1D
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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,

AVRIITATIINIBVWT, A yFrrEhl-a—F7ay 7, MET23EADXY D XFOHM
Chigal. ARG, BHEN. == A/ oWl 7Tar—x—of%ic, a—F2 ANT BRI RN
%57 %)L +® Python 71> 7 T,

Python 2.x ® 22— K% Python 3.x D2 — FIZEHFT 2V —LTF, Y —RIA— FEEHLTEOMRE
MR Z KA (traverse) 35 Z & TRAITZ 2, IEAHEOKRED Z NI L £5,

2t03 IFFHES 4 75 VD 1ib2to3 & LTHMTE XY, BEDY — L LTOMEA 22V T+
Tools/scripts/2to3 & L TIREEX N TWVWE T, 2to3-reference ZHMML T 72X\,

abstract base class (MRILEKZ 7 R) MIRIIE Y 5 21Z duck-typing ZH5ET % DT, hasattr() 2 ¥

DD T 27 =y 7 TEMEIFTH o 72D MIITFR S (B Z1F magic methods DHE) HBEITA ¥ &
72— ARERTHHERRMEL 3, ABC 3MRAE (virtual) 727 A Z2EALET, ZHIB2
FIADPHMEK L ERAD, £ TH isinstance() X issubclass() IZFHENET; abc TV 2 —
NDEF 22Xy MESBLTLEXW, Python 121k, £ DiARAA ABC DFEIflEhTWE T, Z
DOXRIE, (collections.abc €Y 2 —/LT) 77— X#iE, (numbers £ 2 —/LT) ${. (io BV 2 —
JLT) A MV —24, (importlib.abc EY 2 —LT) A Y R—= 1774 YERUIBR—-KX—T7, abc E
Ya—nZHHALTHED ABC Z1ETE %9,

annotation (7 /7 —>a ) ZR. 77 R@EME. BD T X =20 D EIZEFRT 2 7~ Td, 1HAINIZ

XD type hint & LTHEDLHRTVWET,

O—AVEBDT ) T— a VIFETRIIE 7 7 ATEZEAN, Fn— LB, 7o 2E%. B
BO7/77—rayidEhtheda—L, 77 A, B#OD __annotations__ fFHEIEICRIFEI T
WES,

BEREDELIADI D % variable annotation, function annotation, PEP 484, PEP 526 S L T 7
2V,

51# (argument) (FE5IE) BRI TREIC, B8 (7213 AV v F) ICEITHETY, E5lBu2ix 2 B

HHET:

o F—TU—F5I¥: BEITOH L OB IBORNCEHA T DO Wb D (Fl: name=) Ko, ** IZHEF
TiEEOROEE LTHEINLIE HIZIE. RD complex() DMFUIHI LTI, 3 & 5 2% —
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7 — FEIETY:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o fIBSIE: ¥—V— FEIEDLANDOFIEL MEBEFIBUXSIEY X b DETICEL 22 TE, /2 %12
WilY 7z iterable DEFL LTETIENTEET, XX ROFITIE 3 & 5 1 XMAHAES E
T9:

complex (3, 5)
complex(*(3, 5))

FHRIBIROEEIC B W THEI E O —AAZRHICEHID G TohE 3, DL T2TSHANTON
Tid calls ZBRL TSIV, YRy 7 RRZBVWTEGFEERTLDIZHo 225 2 el
Kxd, dHfiS MBI e —ANVERICEH D B THRE T,

5% . FAQ @ FEFEERGIBDENIATE2? . PEP 362 2L T &0,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 24727 b T3, PEP 492 TEAZINE
L7z

asynchronous generator (JE[FHIY = & L — &) asynchronous generator iterator %3R3 B TF, async
def TEFEI NN —F VEBIZETOE T yield REFOHRTERD 3, yield Rid async
for W—7THATEZHEOM I ZER T 2DIMMHINE T,

HEFIERIAY = 2 L — 2R L 30, WRICK > Tid IEREAS T RL—2 1T L—% 25T
Landh £3, BRSNLERPIHS 2 THRWEGE, RO Een iz @AL £,

FEMBAY = 2 L — ZBIEICTIE, async for XX async with X2 TR await RdDHZZ 2D
h%d,

asynchronous generator iterator (FEFEIEAY = 2 L —& A4 7L — &) asynchronous generator BAETTHER S A
2477 MTT,

ZHE. __anext__ () AV v FEMEoTIHEEH XNz T2 awaitable 7Y =27 b %IRRT asyn-
chronous iterator T3, Z @ awaitable A7 =27 NI, RD yield XNE TOIEFIAY = 1L — KB
BOREZFEITLE T,

yield 12K 27=TNC, ZOMETOFITIKE (09— AVEH e FFRED try X) LHIZ—RHEIE X
F9, _anext () TRINMHD awaitable 12Xk > T RS TR L —F2 1 FL—42 PERICH
fla/z &, LB EEELES, PEP 492 BX U PEP 525 #Z2 L TLZX W,

asynchronous iterable (JEFIIH A 7 F 7)) async for XOHFTHHATE 247227 b T, BHOD
__aiter__() XYV v B2 5 asynchronous iterator 2R3 1ULR D ¥ A, PEP 492 TEAX
NFE L7,

asynchronous iterator (JEFAMAA 7L — &) __aiter__() & __anext__() XYV v FEFEELLATY
=7 N T, __anext__ & awaitable 7 7Y = 7 b BRI RITINIERD £¥ A, async for I
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StopAsyncIteration B ZXH S 2 £ T, JEFMA 7L —&D __anext__() XY v FET
awaitable #f#Ik L 3, PEP 492 TEAXINh L7

BY (BM) A7 =7 McBEffIIoh, Fy PRERCX > THREITSREINZETT, X 47
Dzt o DEM @ BEFoTWBE, ZOBMEZ 0.0 TSHEINE T,

awaitable (fFF%RIEE) await N THHIT 2 2 PHRK2 A7 27 2 TF o coroutine 2>, __await__() X
VY RBRBHZATY 27 FTT, PEP 492 22 L TLE X W,

BDFL ZEIER =M GMEE (Benevolent Dictator For Life) DBE T3, Python O, Guido van Rossum
DZ LTI,

binary file (VN4 FV 7 7 AV bytes-like 7T TV b DiRAHAABIUHEZRAANTES T7A1ILAT
IV TS, XM FVT 7 ANDENE NAFVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X° gzip.GzipFile. DA Y A X VX
T

Str ATV FORMAEFEENTEZ 77 A NF TV 27 MTOWTI, text file BBRLU TS W,

bytes-like object bufferobjects ¥R — h LTWT, C FEDOEMKT H#i L7z contiguous Ny 7 7 — %42
HEATEER L 7Y = 7 b, bytes, bytearray, array.array . %< O—f#V72 memoryview 7Y =
7 bR ZTHUCHTZD £F, bytes-like A 7Y =7 M T—XEME. NAF VT 7 A ANDRIE, VY
T FEREHLERERE, NMFVTF—X2ERTZ2VALVWARBEECHHT SN TEET,

BODPDEETEINA TV T —XE2LBTIHENHDET, ZOHIEORF 2 X bTIEEL 75
HEETEEX bytes-like 77V 227+ KERLTWET, ZHEAGER ANy 77 —F 7P =7 ML,
bytearray ¢ bytearray @ memoryview REDVZENE T, Fiz. MOBOIPDEETIIRERA
TV VDAL F ) F—& (7 HAHLERAD bytes-like £ 7Y =27 b)) ZRELE T, U
bytes & bytes @ memoryview A 7Y =7 BB ENE T,

bytecode (/N4 b a—F) Python @Y —Za— Fid, Python 7125 4® CPython 4 > X 7Y X DN
KHTHHAL FT— FAL AV SLASNET, A4 FT—FIE .pyc 77 A MF v v o2 IS4,
FL7 7 ANVH_EHICETEN L ZR3IDEHRIRDET (Y—RI—=F2H6NL Fa—FA O
Eoary 4 VEEEINET), 20 ” HlESFE (intermediate language)” 1&. &4 D NA P a—F
WIS T 2 EMEE 2 EITS 5 REYS Y TEET e WA E T, BEERIFEREL LT, N ba— R
B72 % Python R~ VEITEINEST % Z ¥, Python VU —ARBTEETH 3 Z & I3HFFEA TV
A,

NA FPa—FOMS—EIZ dis EX2a—L IZHDHET,

US5R (FFR) A—F—EHA TV =2 b RIERT 5720072 7L — T, 77 RERIWE,. 202
FADA VARV ALOBERETZAY v FOBEREEAE T,

class variable (27 7 RAZEH) 7 7 A LITERSI N, 7 FALNLT (DFD, 7 F7ADA VARV R ETRI
LIZ) ZHESINZZZHNE LTWHRERTT,

coercion (B M URID 2 518z 5 HEORPITON S, HEBDA VAKX Y ZADHIDRINDIEER D
ZHTT, FlRIE, int (3.15) IIFE/MEAB B 3 ITEH L £ 3, LA L 3+4.5 TIE, &518Z
BUMERZL D (— O3B — D3R EV N INE %2 3 2 AN [F U BN AT 2 7217 4UE TypeError
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FIADBENT S NFE T, BREIDS D o720, TRTOLEIE. L ZHBERMTH->TH, HIZ 3+4.5
Tld7 < float(3)+4.5 2 WS k52, 7u 7 I~—0E UBICERILL R ITIEW T EHA,

complex number (HEZFRE) XI<HOLNTVWEEBREZNIRL =D DT, IRXRTORIIFER L O L LT
KINF T, BEIIEEEHN (-1 OFAR) KE KBTI 0T, —RICBEETIE 1 eFHEHrN. T¥
TiE j eFEHINET, Python FEZEEBITHAAATHIGL, BEORILEZI > TWE T, BEHIIRE
2§ DY TEEE T, FlXIX 3+1j TT, math B 2 —LOERBIEFIHT %1213, cmath Z{#
WET, HEROMERIED» R D EERBYOMET T, DEEEZEURITIUR IEIZREW R EHL
TLE>TELWTL x 9,

context manager (27 FRAX M3 —I %) __enter__() & __exit__() XYV v FEERT S I LT with
XHNOBREEZEHET 24727 +TF, PEP 343 2B LT FXW,

context variable (Y7 F X MER) a7 F X MKFEL TRZZEEZFROZR, ZHE. H2E-DED
BARDEFAL Yy RTRAEDVEZAL Yy FE—ALZA L —YRETVET, LrLaryTF2 MEH
T, 1 DDOEFTAL Y FIQWDHhDa Y 7F R MHHDE, ar7F R MERO TR ARz
JEFIAR R 7 DA DEBIFTT ., contextvars ZHZML T X\,

contiguous Bz, JHifit) Nv 7 7 DIEIC C-ERE E721X Fortran EHt TH2HEIC. ZDNy 7 7 135
MLTWVWRLAREET, TaRXITAY 7 71d C #fHTH D Fortran #HE TS, —RITOHEFITIZ,
ZOHEBIMBTAEY LTHHET 2 L5 CHEIN. RFEPELR2HHE DI TWLEF TS %
To ZXOLO CERRENTE. XEV 7 FLRAECERZ K2 BICEREOBRAFHRINCED
DKt U, Fortran 2 S TERYIOBRZ FORINCE = £ 3,

JN—F> (AL—F) al—FLEIIN—F DI —BEIERTT, 7 L—F kD shiz
gL AD, BlokdonzHgmgr»ro5HET, aL—F IEZL OkA RS »S5 A5, HE, B
322D TEET, 2—F VI3 async def XTEETZZET, PEP 492 2SR L T Z& W,

coroutine function (2N —F YBIEK) coroutine A 7Y = 7 b IR TETT, a1 —F VBIBUT async def
NTHEEXN, await, async for. LU async with F—V—RFZEOZ e HERET, Zhbid
PEP 492 TEAIIE L,

CPython python.org THMF XA TW3, Python 7025 I v/ SEOEHEN R FEHE TS, "CPython” ¥
WO HEEIE, ZDFEE% Jython % IronPython & W o 72D 3EEE ¥ XAI3 2 EHHE 2 55 1CHH X
nNEI,

decorator (7L —%) IO Z RS BEIELT, #H. Qurapper M TR ZAH i L CGHEAZNES, 72
L — Z O— 7 FFFIZ. classmethod() ¥ staticmethod() T,

TAL—RDOXEEZ S VR VAT 2l —TF, XD 2 OOBBERIIEHRIVICA TS DT :

def f£(...):
f = staticmethod(f)

@staticmethod
def £(...):
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FICHEZD 2 Z ACDFEELETH, DENMFONTERA, TaAL—XITOWTFHLL X BEBER B
TR IR EZE DFFa XY FE2BBLTLEIW,

descriptor (FRAZVTFX) XY v K __get__(), __set__QO, HBW\WF __delete__() ZERLTWVWEAT
P MTT, BB TABUENT AV TR TH2 L E, BERRICK - T, LTV 3RIR
EERM O I E T, BH. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV s
b EMBRLETD. b BT AV T RTHENIZNETNDTRAZ Y TERXY v RHEMUEHEINET,
TR7 ) T ROMERIE, Python 2R EME T2 ETHERDET, 2W0IDE. TARAZ Y TR ZD,
BEL. XY o R, TaX74, JIAXY v R HIXY v ¥, ZLTRA=—RIFADZREVo72%
 DHEBEDRAE 72D 5T T,

TRV TEZDRAY v FIZBEUTEEL &, descriptors 2R L TL 72X W,

dictionary (%) LR D ¥ — R EIMISAT 1 2 HABESI T3, __hash__ () XY v F& __eq _ ) XYY R
ERELLEBEOF 7Y 27 F2F—IZTEE T, Perl Tld Ny > a (hash) eI TVWET,

dictionary view (###H ¥t 2 —) dict.keys(). dict.values(). dict.items() 25RFTA T =7 F T, &F
HOHHO# Lt 2 —2R®ELFT, bbb, HENLEINLZ b a—3ZhE ML x5, &
FY 2 — 2RI RIRY X MIZT 5121E list(dictview) ZHL TLEE W, dict-views 2%
LTSN,

docstring 77 A, B, EY 2 - NVORYIORTH 2 XTI T IV TT, ZDAA — b DETRICIIIE
WHENETH, arv LM Rk THRAEH, 20772, B, TP a2—1D __doc__ @M LT
RIFENET, AV baRARIZSayTES GRIEFE: BEXLTERTES) OT, A7V FDFR
FaxXy b eE ARG TT,

duck-typing 247V 7 bBELWVA VR T 2 —RAZR>TWEADPERET H2DIATY =7 +Oil%
Ranwrsar7s I 72240 TY, RO, BRicA 7Y 227 XYy FRRBEENIFIEND
bz LET, (FEADISIRAZT, 7LD XIRBIE ZHUIT AL THZ,1) 4 ¥
X7z —RERMIDEHRTZ2 T, EFLFFA vy ENza—Fid, RVE—7 4 v 7R &
LCERBMEERM EXEET, By 7 XA 270X type() % isinstance() IZ &k 2 HIEZ B £ 5
(7272 L. B2 R4y 7% MREEI SR THMTETLIdTEET, ) 2ofbb, HARIC
hasattr() H[ES FAFP a7 oI 7%2FHLE T,

EAFP TEER]%Z L 2 X DFHFLEFE D ADAS (easier to ask for forgiveness than permission, ¥ —7 14 —®
ZH) ) OB$TE, 2 Python T bR Twda—7F 4 Y Z2AXALTIR, BEIENZF—S
BUENPTFETZ2DDEREL. FORENR > TORGECHNERIEL T, ZOfETTFRLEY
53—=FT 4 VT ARA M, try XB LU except XD/ TADZDPFRETT, ZDT77=v 7
E. COXIRFHETIIMMEbITWS LBYL AZ A L EMIRINLR S DTT,

expression (X)) AILDOELFHEiXN 2., —F L FHDHEX (a piece of syntax) TF, FWRZ 3, ik
VT I, Al BT 7R, HETPEETCHLRY, H2RTROEROEAELTT, o
Z L DEFELEV, Python TEERZBOETOMBRERIKN L VI DI TIEHD £ A, while DX S
e R LTRERZRY X 8HD EF, RABATIERIXTT,

extension module (EIREY 2—) C % C++ THLNZEY 2 — LT, Python ® C API Z#FHL T
Python a7%a1—#—a—FeRehehLET,
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fstring "' R 'F' DRI W SCFESY) T Z U fstring” 2 FHER, 24U T 4 —7 v MEALES]
V7 I OFMEEOZMTT., PEP 498 3B L T X\,

file object (77 ANF T =2 ) Tid VY —AAND 7 7 4 V&M API (read() % write() XYV v K
ERODD) ZRALTWEA T2 b TY, 774047V MR ERERETFRICE T,
FEDT 4 R LD T 740, ZOMDEXA TDR ML —IREET AL R (FIZIX, EEAHT,
AVAEYURNY T 7, VTv b AT, FE)ANDT IV EREHENTEET, 77404727 ME
file-like objects X streams & MM F T,

T7ANT T2l MCBEBRICE3IEEIDEST: O NAFV—=T7A)L, Ny 7 7ENi= NA
FU=T7A), ZLTTFALT77A4I T, A VRX—T7 24 A& io EY 2 — L TERINLTWV
FT, 77ANK T =0 bEAEBIERENLITIEX open () BIEEES Z 2T,

file-like object file object ¥ AT,
finder (774 Y&) 4 YR=FZNTVBEI 2—LD loader DFEAERTT 247922 b T,

Python 3.3 IETIX 2 D 7 7 £ VXA H D %3, sys.meta_path THHAX NS meta path finder
¥. sys.path_hooks T EN 5 path entry finder TH,

Iz OWTIZ PEP 302, PEP 420 BX X PEP 451 2B LT X\,

floor division —FITWVVNE WEEEIZ LD B EEERRE, floor division HE T // T3, HIZIE, 11 // 4%
21272, float @ true division DFER 2.75 L EAD FF, (-11) // 41F -2.75 & IhSVLAHIC AL
DBZDT -3I1XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BI%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BBIIZ 0L ED K518 2ET ek
T, REDEITRICSIBEFEH T2 Z e AR E T, |58 AV v . function 2SI L TL X0,

function annotation (BI#(7 /77— a2 ) BIED X5 X —XRREDED annotation TF,

BT 77— avid, @HIZEEYF oD ifEbNET: AIZIE ZOREZ 2 2D int BD5|
Brelis e s, 7 int MORDEZFO EHRFE ATV T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXEER function O TR INATVWE T,
HERED AN D B variable annotation ¥ PEP 484 #HMEL TL F X\,

__future_ HEHORWHTT-RSEREEZTREDA VX T Y X TEMNCT 3201707 I <nFHATE
BELEY 2 — LT,

__future__ Y 2 —JL% import L T*DOEEE T AU, #i7zRAEREL WD TEMX Nz DH W0
DT, WOBET 7 4L OEREICR 2 0b2 ) 3

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

JIRL—=& (Y= AV —2&) generator iterator 2R TBIKT T, @EHOBBUIMTVWE T2, yield X%
FORTHRLED £7, yield Hid, for L —FTHATE 2D, next() B THEZ 1 >FOWDHL
7D TE5, HOM P ZAERT 2 DIHEHENET,

WEREY 22 L —ZBEBERLETH, URICE>TRE PxRL—FATL—R 246535 EH3HD ¥
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NICHEFTEATIREE (AFTAKSPARWED try XX E2ET) 2L T, WEIE—RIIcH
WrxhgEd, DzRL—F1TL—4 PEHAINZ ., FHILMEZTIS L ES (B OB ET
DI IHT LWVIKEED S BAGAT 2 D & MBIV T ),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,
GIL  global interpreter lock SR LT IEE W,

global interpreter lock (7B — N A ¥ XY &y ) CPython £ ¥ X7V ZBPHAHLTWS, —FIZ
Python ® N1 FOd—F Z2FT323A Ly RIZ—2FB I TH 2 2Ha T 2 HATY, Zhick
D (dict BREDEELRMAAAMEEL) A 7Y =7 bETADFER T 7 2120 U TR ICZ S
1272 % DT, CPython OFEERS Y TNZRDET, A X TFV 2k y 7§52 T, vLF
Taty ¥ yHEL BUAINLD AR PG EH]AIT, A VXY X eI LS ALy METE
X512 ¥,

7272 L. BEEDR 2 W0IEANED WL D DIIEEY 2 —id, Ffie Ny ¥ 2382 PO EOE WL
35 EICGIL 2RI 2 X5 TVET, £ 1/0 U ZF 256 GIL I XH IR
INFET,

WEW? HHARRALF ALy FIL” LA v 2 7)) 2 (HEh S 7 -2 2flirvhETr Y 75 3)
MEAFINE LD, BN o707 a3 DGEDRT 3 —< Y ADBEP 72O THIL T8
ATLze ZORT7 =<V AOREEZREIRL X5 2552, SHEXXDEHICR DRI R bAEM
THEEZILNTVET,

hash-based pyc (v > a2X—=X pyc 7 7 A V) IEMEZHGT 272012, WIET2Y -7 7 A LORE
BEHRA TR Ny Y 2 lEFHT 24 ba—FDX vy vy > 27740 T,
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hashable (/v > 2 A[RE) Ny 2 afEE LA TP =2 b eld, AP EDS LAy ¥ 2 fliR D
(__hash__ () XYV v FPRE), MOF 7T 27 FEHBBTES (__eq__ O XYV v FOBRE) 7
V7 bTE, AfERANY S 2FEATY 27 MEBTE Uy & 2R FFORENDH D 3,

Ny Y abRRATI 27 PEHEDF —REEDOX A LTHEZA % T, HEPEED T — X MG
EAFRTA Y & 2 fHZ > T2 25T,

Python ®A I 2 — X ZARMAABL TSI 227 ME, IBEAYDNY & 2ARETT, (VR FFEED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&T
NRaAYTHIE. BREPINY Y aAfETHE L EDANY Y 2A[RETT, T—F—ERDI 7 ADAL ¥
ARVATHDIEIRATI 227 METFT 74NV M TAY T amd[fETT, £ ET (HHEZRWT)
FEBSEFIEIEFEMMTH D, Ny > afliF idO LhEsNE T,

IDLE Python OFEABIFEEREE (Integrated DeveLopment Environment) T3, IDLE & Python OfHER
RECATICRI S TV S BRI ZEREO 7 4 X 4 &2 7)) RERET T,

immutable (f I 2= 7)) EEDHEERio7cA T2 b TT, A I2a—XTNRFTI =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDFA 7V 27 MIMEEZEZ ONFERA, FlDOEZE
HEIE DB FieA 7027 PRERLRTNERD EFR A A 32 =K TNRBRA TV =2 b
E EEDANY ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDXF—BZOHITY,

import path path based finder 75 import 3 %€ Y 2 — L E2REKT 2507 (£721& path entry) DV X b,
import 1, ZDV R MIEH sys.path 2HRETH, ¥ 7y r —YOHFIB Y =P D
__path__ BE»S K ET,

importing »2%EY 2 —/)L® Python 2— FAHDESY 2 —/LD Python a— FTEZX % & 5125 2 0HE
T,

importer TV 2 — A ERLTR—-FT 24 T7I 7 b, finder & loader DEEBLTHHE24A T2 b,

interactive  (XfE&[Y) Python ICENFEHIA & TV ZHH D, XRREA 2TV EDTay T MIANT
5 LHIFBICEITSNTHIRZ R 2 2 e A TE X T, python M55 FTICEITL TSI W,
(AYE2—=RDAA Y A= a2 =75 Python DMFENA > X T X2 EHTE20b LNAEEA, )
MEENA 2TV R, LT AT 7 2R L TARRD, BV 2 -0y =Y OHZINWTAS
(help(x) ZHZTBWTLZXW) OIZIEFICER LR Y —LTT,

interpreted Python 134 ¥ 2 7V XKD FFETH D, 2284 FFFHFEOMBMEL EF, (Nf Fa—F
AYRATDDHBTDIT. TOXFFEKRTITD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
T 7 ANE, FTFEITABEERC L THhLFETIE D e o R LIC, BEEFETTES 2 2R
LET, A 27V EZERDOFFEIIER. 2> 1 FBRAOFFEI DR TNy Z7O¥ A4 7V
WHOD, TRIT ADFATIE—MITENT T, WEH S L T LI W,

interpreter shutdown Python 4 ¥ X =7V X—3> v v bRV U ZEFINLFIC, T 2= TXRTOD
VT 4 INVBNEREEZ IR D, TRTOMR LY Y — R BRECHKT 2. Kk 7 = — X1
ADET, ZO7x2—XF AN=DAL T2 2@ BEFTHL T, ZAIREIDZ—-F—ERDT X
F 57 & —% weakref A — Ny IRPUEIHENLZZEDBHDET, v v PRV Y7 =2 —AHITHE
fTaNda— R ZAPMRET IV Y —ADRTTIEBRELEWY (X B20NEF74 77V —ET 2 —
X warning BT T) 7-DIcHEA RFISNCER L 3,

138 18 A & FB5E



Python Tutorial, J1J—2X 3.7.17

AVR—TYVENS vy AT 3 EREHIZ  main TV a2 —IRETEINTWERAZY I+
DEITHET LI TS,

iterable (KIERJREA 7Y =7 b) BRE—HIC 1 D3 OREEZ2 A7V 227 FTF, KEWHEA TV =2
F OBz, (1ist, str, tuple EW o) B TOY =7 Y AHP dict ° 7 7AINA T Ik
Vo RO DIEY —F VAT BB WIE Sequence BRI EREE L2 __iter__ () XYV v Fd
__getitem__() XYV v REROEREDI I ADA VARV ABETENE T,

REFTREA 72 = 27 P for W—THRZDMZL D —F R GRiE: 2ITOI—7r Y AL
3= Y ZBITR R OB e WS EIR) DR E L 72 3R (zip(O), map(), ...) THHATEE T, K
EAlREA 7Y = 7 b R AABBEE iter ) D5IMELTETE, A 7027 MIWT 24 7L —4%
BLET, 2OA4 7L —RE—HOMERG| S FTEIERNT T, BEIIRKERREA 7Y 27 %25 R
WiE, iter() BMAEDATL =R ATV 27 VAN THRIET20EEH D $H A, for XTI
DEMEZ HEIFNCTIT V. — R OZBZER L T =T 2R LTV A HA 7L — X 2R/ L %
To AIT7L—R | =TV DL —2 3ZRLTLIEZ N,

iterator (A 7L —R) T—XOWMNERHTEA T2 b TTo A TL—XD __next__() XV v K&
DIRUMFNH S (E 7213 AA BB next ) WCHET) . MODOHDOEEEZ—DTORLET, 7—
207K 785, Kb DT Stoplteration At ZEH L 3, ZORKT, /7L —&A 7=
MIRETEBD., ZHLIEE __next__() Z{EMATD StopIteration TXHLFET, 1 71—
R, ZOATL—=2ATY =7 FAKEERT __iter__() XV v FEFEELRINUILSLVOT,
A4 7L =MD iterable ZZHE T 2I1ZL AL DEMCTHATEE S, 3o E b & LEABNIEED
RIEZITD &5%a—FTF, (List DLIR) avy7F+A 7Y =7 ME, BHZ iter ) BfucA 7
Y7 MZELED for M—=TFHNTHES 2N, FilBREHOA TV —XZ2ERLET, Thz A
FL—RTITBS T2k, MDA TFL—> 2 Y THABADOFEUA TL—&A 7Y 27 b EHHIC
BRI/, BOaAYTFDEIITHR->TLELET,

FM BRI typeiter I2H D T,

key function (F—B8%) ¥ —BIEL H2WIEFREREKLIZ. YV — FRIEFLEO 7= OfEZ KSR L]
REA 7Y =7 b (callable) T3, BIRIX. locale.strxfrm() % ¥ —RBIEUCH 21X, v Fr —LIKFD
V—1rDBEEIDo oY =X —%IRLET,

Python ®% < O — M 3F —BREZ T D ZROWM MIERL 7L — FezEH L £ 3. min(O, max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) F23H D £79,

F—PBAEED HIERIZ WL 205 D T, HlZIX str.lover() XV v FERKIFNLFEEXFIL &
WY — FERITIF BB LTS Z e HERET, HSWEL lambda r: (r[0], r[2]) D &S
7% lambda 26 F —BIB21E2 2B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter(), methodcaller() ¥\ 95 3 DDF - A I 7 X Z B L TV ET, F B
DIED 2 NG DAL Sorting HOW TO ZSEL TL &0,

keyword argument 25| 2SI LTI I W,

lambda (7 &%) X D4 > 74 YBRT, BRI OHES A 2IFHlizhs 1 20 R 284 F T,
7 LRI EE D M50 lambda [parameters]: expression TJ,

139



Python Tutorial, J1)—2X 3.7.17

LBYL Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ 7 ZAXANTIE, O LPHR
R2ITHENS. BIRIVICHTIESRF (pre-condition) HIEZ1TWE T, FAFP 770 —F L MERYT, if
X037z K S AMDN S ORI TS,

~VF ALy MEINLRETIE, LBYL 7 7m—F13 " B27 @R ” R BREOHAIREE 5| %
EZFTVRIBPHDEF, flZIX. if key in mapping: return mappinglkey] X W5 22— Fid,
HEDE. FDAL v ROBERLBEDHNIC mapping 5 key FEDRLS CEMLET, ZOMEIX, vy
75250 EAFP 770 —F %5 Z e THRIRTEET,

list (Y AF)Python DMAAALD =TV TF, VAPEWSHEHATTT, V227 VR MTERL,
MDOEFETE S B (array) ERIEDO S OT, HEEADT7 7L XIF O(1) TT,

list comprehension (VA FANEEG) =7 Y AHORTH 2 WE—HOERZIUHEL T, ZOMR» 5415
VDA RMZIRS, a2 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256)
if x % 2==0]1 35,055 255 X TOMBE 16 EEHEL (0x..) LAEXFIN»H%225 ) X b
EEBLET, if Hildd 7> a > TF, if HinRWEE, range(256) DR TOEEINHINE T,

loader EY2—L%R—FF23547Yx7 b, load_module() EWVIHZRDRAY v REERL TWARITN
B EHA, B—X=IE— BRIV finder D HIRSINE T, #HMllld PEP 302 %. abstract base class
IZDWTiX importlib.abc.Loader ZZfRL TL 72X\,

magic method special method D < 7213 7=[AFKFET T

mapping (¥ v ¥¥ 7)) EBEOF —HKEZ VK- L TWT, Mapping » MutableMapping @ fGREJEK
TR THEINIZXY v FEEELTVWEaYT7F A7V 27 T3, fHlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,

meta path finder sys.meta_path #MZ L TI& 547z finder. meta path finder IX path entry finder & B
RiEHH EFT2. FIWTT,

meta path finder 235255 % XY v FIZDOWTIX importlib.abc.MetaPathFinder #ZHR L T 72
é L\O

metaclass (XX T FR) VFADY FTATT, 77 RAERIFZ. 7 I7RA%, 7 I7RADFHEL, BEIZ 52DV
APEEDE T, AXZITRIF. ZAS 305 LTRITMD., 77 RA2E32HEZEVE T, 1F
CAYDF TV 27 MEASIEEX RIEXZ 75 20D) 77 40 b OEEEZREMEL TWE T, Python
DR DIIHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiE
EBEDZNSDTY, LirL, —HOBHETIE, XX7 IR TILH Y M RGEZREEL %
T, R RARXEET 7 RADOu B S5/D, ALy Re—=TJWEEMLED, A7V 27 FOERE
BIFLZD, YN b rRFEET LR, ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

method (XY v F) 7 7 ARKKOPTERINBE, 2027 72AD4 YRR ADEMELE LTHOHEA
THE. AV Y FBA VYRR YRAA 7YV 27 b H— 518 L LTRUMD £3 (Z0H -5 BIEF
self LMHINET), B & RRA TR —T 3ZRLTIEZ W,

method resolution order (XY v FRIRIAFF) PREREHICEIE Y 5 AR ER MBI N2 HFE TS, 2.3
DD Python 4 ¥ & =7V ZMERT 2 713 1) X 4 DOFMICDWTIE The Python 2.3 Method
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Resolution Order ZZH L TL 7Z& W,

module (&Y 2—/l) Python 22— FOMEHAME LTIERH AT 27 FTT, TV 2—VIIEED

Python # 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUEIZ X - T Python 12
MAAENET,

NYT—=2 ZBRLTLIEZZWY,

module spec EP 2 —lEBR—FFT23DIMHbN 3 AV FR— MEDERE ZLHAIZEMTT, importlib.

machinery.ModuleSpec DA Y A X Y A TT,

method resolution order ZBHRL T Z&E W,

mutable (I 2—X 7)) I2—XTARATIV =7 ME 1d) ARSI R EREETEET, 1

Sa2—27)) BELTEE,

named tuple 7 HHEIffE X TL7 LW S HEEE. ZTNVEMALTWNT, 4 7y 7 AWM L EHRITH LEN

EEoTO7 7L ABTELZEREOHLY 7 ATHEHENTWE T, Z0MP 7 7 IIMOIKRED £ -
TWAIrddHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DHAAARIIAHIMN E X I TT, i
DX sys.float_info TI:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDBID & 512) W D004 & X TVZHAAARII L o TV T, ZOMICd AR E X T
Z. BEHEDZ T AERT tuple AL, ZRIDT7 4 — L REERLTERTEET, Z0E53%7
ZAFFEHTENRD, collections.namedtuple() 77 7 M UPBKTIER LD TE %9, BRED
HEE. FETEOLARIN & &2 TRl AABDGHIN & &2 T EENI IR X Y v R Z2EBIT
EEI

namespace (%HEIZ4M) ZBOIEMEINZHFI TS, BETEMEIIHEL L TEEINE T, AEiZEEICIEA

T2 D (RAYy FO) ARFIRRobDEF TR, RFINEZS D, KB LRbD, ZLT
HARABDDDHBH D 53, HETEMELETOERZC Lo TEY 2 - HE2YR—1+F
%o Bl Z1XB9%L builtins.open & os.open() FHHIZEMTXAIENTVWE T, /o EDET 2 —
AP ZERE L TVE0IHRT 22 22k o THITREMIEATHE L RTEZ R L 3. HIRE
random.seed() X itertools.islice() & EL ¥, TN ZNEY 22—/l random X itertools T
FEIXNTWVDE Z DAL T,

namespace package (BH(ZE/M Ay r—I) BTN r—YDary7re LTHREEEN 2 PEP 420 package

o Namespace package 138 Z 6 K WHER 2 H 723, __init__.py 7 7 A AR WD, regular
package B2 H £7,

module ZZHR L TL 72E W0,
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nested scope (R A FINRa—T) SMUTERIN TV IEKESIT 2HEET T, BlRIE. H 25D
BOBOHFTERINTWAEE, NMUOBEIZIMIOBEKF TR ESIBTEET, 2R FEhi
Aa—=FRET 7 4N M TREBOBRZIHTE, ZHORARZTELVDOTERELTLLEE WV, B—
ANZERE, mDHAMDR a2 —FTERZHABTELE T, FRIC, e — oV ERZfS £ 7a— N
N DOEEFAEE L LT, nonlocal THMIIOZRICEZIADF T,

new-style class (TR XA NI FR) S TR ERTDI FAF 7Y =7 MZfb TV ZEMIT O W]
T, DHTD Python D N—=Y a YTl iREZANVT FADAD __slots__ . TARZ T X,

__getattribute__() . Z7AXY v R, ZLTHNAY v FED Python OFr LW, LR HERE
FMEATEFE L

object (A7 ¥z b) KRB (BIECME) L ERINLREIBN (XY v F) 2022 TOF—X, b LI
BTO HIRZAINIT TR ODRMOHEKT 72D ¥,

package (Sv 7 =) ¥ TEY 2 —ARHRNIY Ty r =Y BL L OHEK D module DZ 2 TT,
HMIZIX, Sy 7= __path__ BIE%EFFD Python £ 7Y =2 F T3,

reqular package ¥ namespace package S LTL 7Z2E W,

parameter ({R518) AT OEMET B (2 AV YR ) OERICBWTHEDNZIT 2 Z5|H 2EELF
T, REIECE S D D 5

o UBXLIFEF—T—F: (IB TELEF F—T—F3 I L TET I TEI5/0EEELE
o T ZIBLLTD foo R bar DL I, T 7 4L~ DIRGIEOEETS:

def func(foo, bar=None): ...

. UBOH: MBIk TOAGZ5NEEIMEEEL ¥, Python IX3IBAMBEDATHS Z ¥
REFET B LHEED D FRAS, HAALERCIIMEO AL HERSS D (Hl: absO) 2B Y
ES

o F—U—FER: ¥—VU-—FCIoTOAGALNZ5HERELET, ¥—V— FEHDGIHK%Z
EFRTE 25X, BIZIELLTD kw_onlyl R kw_only2 @ X512, BBIERDIRGIEY X M
B ERMES B EZITRD x» B TT:

def func(arg, *, kw_onlyl, kw_only2): ...

o HAERME: (MOR5IETRICRZ T SNEEDOMES BUTIZ C) EREDERONIES Eh 5 2
LNBZZERIELET. ZOXIRIRGIEE. ITD args @ X 5 KRG DHIIC * 2DF 3
Zr TEHRTEET:

def func(*args, **kwargs): ...

o FAIERF—T—F: (MIORGIBTRICZY HNEEDOF -V — FEIBUCMZ T) RO D
F—U—F5BRE5Z5N2 e RIEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
BB DRI *x Z2DF 3 TERTEE T,

BB A 7> a vy e NEDSIBOEL HHIEETE, 72 a vO5IICIZF 74+ MEBIEETE
%9,
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w518 . FAQ @ 3|1 K5I DE NI T 2?7 . inspect.Parameter 2 7 A, function 2
Yav, PEP 362 2SR LT 1ZE W,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £D 1 DDGZFITT,

path entry finder sys.path_hooks IZ#® % callable (D% D path entry hook) DR L7z finder TF, G %
SNz path entry XHBEY 2 —NE BT 2 HEEH > TVWET,

NRRALY P =T 7 A VEDPHEET B RV v FIZDOWTIE importlib.abc.PathEntryFinder ¥ %
LTI,

path entry hook sys.path_hook U R MZ®H % callable T, $5E X7z path entry CHBEY 2 —L%E R
DY B FEEF - TWBIEEIZ path entry finder 2B L EF,

path based finder 77 #JV @D meta path finder @ 1 2%, €Y 22—V D import path ZMEL T,

path-like object (path-like A 7Y =27 V) 77 A VT R T L RRA%ERLE T, path-like A 7Y =7 M, %
A%RT str A7V 27 MR bytes A7V =2 b, £703 os.PathLike B b a v ZHEE LI T
7 hDENDTT, os.PathLike 7B FaLZHF K- L TWEF 7Y 27 M os.fspath()
EOHT LT str £720d bytes DT 7 A LT AT LNRRAZEHTEE T, os.fsdecode() &
os.fsencode() X ZNEH str HBWVIE bytes ICRZDEMRIET 2 DIMHEX T, PEP 519 TE
AENE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 I 2 =5 4 I L TEREZMT 2. HB W
Python OHHEHES € DMWERETICOW TR T 2 HFITXETT, PEP & HBEIC DWW T OfiER
Fefirufiak L 1R R 3 2 e Dl (BEm) ZIER 2 NETT,

PEP 1. #FHEREDIREIC»H 5, 33 2 =7 1 I X SMEREDEME Python 127 S 28k HRMT
DXENDTD DI LM O 25 e Z2HEKLTWE T, PEP 0FZHCEII2=7 41 NDEE
Eztis> 2. RMERZELT 2 COHEBIDD £,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJBT 5. HED 7 7 A D (zip 7 7 4 MK
MENTVWEHEAELHZ)1D2DF 4 L7 bV IZEHE N2 D,

I3 |# (positional argument) 5% 2B L T2 X W,

provisional APl (EE API) S 4 75V 0% BIRVEREED HEHEIVICIRA SN DTS, 2D XD
BAVERT 2 —ANOREREHIL, HETH2 L INTVIMEIPARFEINTOERAN, a 7S
W EoThEr AR ENIUI, BAIEHMLETE (f X7 2 —RADHIRETEEND) DTDOIZE
T ZOEIBEFEFORAITONEDDTED N FHA - 24U API ZHAADINCIERE L X
NTCWARERBRREPBER LI 2ICOATONET,

& APL 12O\ TH, BRATAHMEDOBRWEE R TRERFE) ARSI TVWET, MERHHLZ
e T RITERB IR ZR T RNETT,

o7k, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L Z L,
FRRE B X TELLZHIT SN FE T, 5l PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,
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Python 3000 Python 3.x U U —254 >®=v 2 %—ATF, (Python 3 AEWIIRDFET - = EIZ M &
NIZEETT, ) "Py3k” kSN2 dbHD ET,

Pythonic D FFET— AL E X T TE»NIza— FTIE# <. Python OFHIC—EINIRA 7 14 F 2120 >
7B ZHRa— R, flziE. Python O—ii 4 7 4 4 L Tl& for XEMH->TA T I 7LD FTRT
DEZIFE>TL—TLET, DR DEFEICIFZOAMEAZROVDT, Python IZIEATWARWA
BROD DY v X —%ES5hb LA FEEA:

for i in range(len(food)):
print (food[i])

ZAUTH L. Ehwiz Pythonic 24K

for piece in food:

print(piece)

qualified name (Bffi%) £V 2 — DB — L2 aA—=T 05, ZOEY 12—V TEHRINLZ T A, B
XYy FAD, 7 RR” BRT Ky VKL TT, PEP 3155 TERINTVWET, by TL~ULDRY
B s 7 A TlE, BEiGIEA 7Y =227 FOARTERLTTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

BV 2 NAADOBRBTHEDLNS 2, TLEMH (fully qualified name) IZTXTOBASSy F—I % &
2D Ky F K. HlZ1E email .mime.text ZERL £ 3

>>> import email.mime.text

>>> email .mime.text. name _

'email.mime.text'

reference count (ZRAV U b) H2F 7T 27 MTHT2ZRO, BRIV IB0RBR s E, ZD
A7Vl VEIWEINE T, BRIV Y MEEE X Python @ a— K RiZi3BNFRAD, CPython
HEQFEEREHRTT, sys BV a—lE, Tulov—>MEREOLF 727 VOSBRI Y Y MEHIS
72D getrefcount () BIEIZIRHELL TV F,

regular package faftfU7%. __init__.py 77 AVEELT 4 L 27 U 2 LTD packages
namespace package B LTL 72 E W0,

__slots. ZS5RANTOEST. A VAZRABHOHEEBEDODLUDERLTBE, f VARV ARER
HEbR 5222 T, XEVEHWLET, 2T I EONET7 7= 7 TTH, ELLIESEAPL
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Vo X—RDT, Mkr—X, BIZIEATVYIFERE e 257 TV r—> a3 Y TA VAR Y AN KE
WKHFEET 2, EWV0ol ERRE, bR VORRZNTT,

sequence (¥ —7 Y R) BEA VT R X DMEBNIRERT 7 R % __getitem__() FiEAXA YV v P&
CTHR—=—PL, BEZRIRT __len__ () XV v REEFRL iterable T, MHARAAS —F7 > R
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dH¥K—FL
FIH, MROBBIIBETIIR MEED immutable ¥ —%2{H5 728, =7 Y ATIERLTYEY
27" (mapping) £ AR EINTVWEDTERELTLIZE W,

collections.abc.Sequence HIRIE Y 7 Rd__getitem__() % __len__() 7213 T7%< count().
index(),. __contains__(). __reversed__() XD JEBERA VX -T2 A AEZERLTVET, Z
DIFRENTA V=T 2 A A FEEL TV BAUL register() 2T 2 2 & THRIVNICERT 2
T EMRHKE T,

single dispatch generic function D—FETEIEZ—D>DF IO X VBRI E T,

slice (RFA4R) — R =TV O—WEEOLA T2 b, AT74RIF, BFREL [1 THERAONLHE
BoBoicanyzEL ZeTESNET, BIZIL, variable_name[1:3:5] T3, AHEIN (HF)
LTl slice A7 Y =7 FEARRTHAL TWE T,

special method (¥ X Y v ¥) & 2HNFE DIRIE. HIZXME % 3 2 72912 Python 7 HIFERICIEH &
NBZXYy R, ZOFEEDOXY v Fid, XYy FEORAIERRICT VX =237 2 DOPD0WTWE
To FFEAX YV v RIZDOWTIX specialnames TR XN TWE T,

statement () XUFAA —F (A=FD” 70y 7") ITARAIRBERTT, I X »F—U— K2 oMM
NBHDODEL LM TT, HBHICIE if. while, for BHD X T,

text encoding L=a— FXFH| k> a—F$2a—7Tv 27 TI,

text file (7FAMT77A0) str A7V =7 b 2FHAEZTED file object TTo LIELIE. 7FA 77
AVBFEBIIAL MEFOT— XA MY =LA T7 272 AL, THFA IV OA—T 1 7 2T
WET, 7FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 £ Y AX VAR % T ¥
AFE=F ("r'or 'w') THWZT7 741V TT,

bytes-like 7T TV b BHRAZEETELZ 77403727 MZOWVWTIE. NA1FUT 71 35
LTSS W,

triple-quoted string (=E 72 # — FXFH) 3 DOEKE L7 +— PElE (V) AT RA MR T 4 — () THZE
NXFH, BEHED (—E) 74— PXFINHRTREATE 2 XFINEVE DD FRAHN, Eoh
DHHTEHATT, 12202200 Ll +— MIBEEZ RS —FMLICEL LD TEET L, 17
M (\) 2R CHOEBITICERD 2 2D TELZDT, FFaXyi—yaryIFhEEL
IRFIC RIS ER T,

type (&) Python A7 =227 P OBIEA T 2 7 b BED LI RO ZRDET, HHWEIATI =/ b
W2 TVWET, A7 27 POBIX __class__ BHET7 272 AL%D, type(obj) THIGL 7
hHkET,

type alias (A V7 R) RO T, BZHENFITRALTERL £35,

B4y 7R3 BEeY b Z2HMLT 2DICHEHTTY, HlZI:
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from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

from typing import List, Tuple

Color = Tuplelint, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:

pass

FEEEDFAAD ® % typing ¥ PEP 484 &ML T2 & W,

type hint (e > ) Z. 77 REW. BB T X —=Z2RDEDOFRF XN 8I245E T % annotation
T3

e » MIWATIZR K Python TRFRHITIED D TRAD, HHVAEENTY —1iCe s THAHTH D,
IDE ®a—F i V77 7 &) Y ZTOFYPNHTRD 5,

Jua—NLVEKR 77REHE BET. a—-F LV EH TRV DDA ¥ X typing.
get_type_hints() THUSTZ %7,

HEREDFIHD S % typing & PEP 484 2SR L TL X0,

universal newlines F¥ X FRA MY — ADRRED—DT, LUTOITRTEZITREEFH#RL F9: Unix DITR
HE '\n'. Windows OFE '\r\n'. &\ Macintosh DRE '\r', FHFEICOVWTFHL L IZ. PEP
278 ¥ PEP 3116, X5IZ bytes.splitlines() $ZML T X\,

variable annotation (Z¥(7 / 7— 2 Y) BB 2027 7 ZABED annotation .

ZRDH 207 7 ARMEICHERZ I 722 i3, AARDRERTY:

class C:

field: 'annotation'

BT ) F—aid@EE EE L oD iEbRET: flXiE. 20X int OEZERZ L
PHIREINTVWET:

count: int = 0

BT 77— a YOI OWTIE annassign SiCHEH L TWE T,
Z DREREIC DWW TR L CW 3 function annotation, PEP 484, PEP 526 &L T 72X W,

virtual environment (RAEIRIG) WHAFAICYI D EEX N ETRIETS, 2HUT kD Python =% 77V
r—aYFRICY AT L ETHOTWA MO Python 7 V7 — a Y OXEENCTHT 2 2 272l
Python Xv 7 — D4 YR b= EFEITI N TEET,
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C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | PSF yes
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C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.7.17 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.7.17 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.7.17 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.7.17 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY DERIVATIVE
THEREQOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

8. By copying, installing or otherwise using Python 3.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisioms.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any

third party. As an exception, the "BeOpen Python" logos available at
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http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
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email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VY7wvhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission

notice appear in supporting documentation, and that the name of Sam
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Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/
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mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

A1l Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditioms:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

(RDOR=I12Fi )
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 — X kqueue f Y Z— 7 2 — ROV TDRODEHNEZEATOVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24

algorithm. It contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell

copies of the Software, and to permit persons to whom the Software is
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furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:

https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following

copyright and licensing notice:

/****************************************************************
*

The author of this software is David M. Gay.
Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice

is included in all copies of any software which is or includes a copy
documentation for such software.

*
*
*
*
*
*
*
* or modification of this software and in all copies of the supporting
*
*
* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and Mac OS X installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"
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* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).
* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
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* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~"AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libfli sources unless the build is configured

--with-system-1ibffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the

system is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,

including commercial applications, and to alter it and redistribute it
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freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEHALTWE Ny ¥ 27— 7L DFEE
1%, cfuhash 782 =227 OB DITEDZET:

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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