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Python 1351 T, #U0RT WISl I7 IV FEETT, BWREL LT —&Ee, ¥ Y TV TRHIRNIRA
TVl MEAMTR T T IV IEBEHA TOE T, Python &, PE X N /-50k - 810 7 — BT - 4 > 2 —
TVRTHEIREPL, RAZ VT T4 v I7REET 7Y r—> a V% (Rapid Application Development:
RAD) \CHAEN R 70 75 I VIR RoTWVWETS,

Python Web # A b (https://www.python.org) I&. Python £ ¥ X =7V 2 FHES 4 75V DY —Ra— K
LV FETT NI 4 =T8I AV R NEBDNALFY T 7 A VR RTEM L TWES, £/, Python
Uz 7H A4 ME BROY— R RA—F 4 BT 2T U T A Vb, FFa XY PREBBALTOVET,

Python 4 > & 7V &%, fiHic C/C++ BiBR ETEEINLBEKRS T — 4 eHAAA, IRTEZET, £
oo TV —2avDhARIA XTS5, RSHEE LTHHELTVET,

ZODF 22—tV 7L, Python SFEOEARNBBM I EREZ, RIS FTWTHNLET, 2T TIERL,
Python £ ¥ X — 7V X CEBICH > SNV EFET T2 2 BENEE D FIH, 3o IEzeneshMyiLTtuEs
DT, ZRHREEZITHRVTL & 9,

EHEF 7927 FPREY 2 — LOFEMIX, library-index 2B LT Z X W, /-, ERRSEERII
reference-index \ZH D 3, C FFBP C++ SHETIIREY 2 —1%2F R 5. extending-index % c-api-index
PSR TLE XV, Python OfEHEDHFZINTVWET,

ZDF 2— VU 7E Python 2EZNMRE Lz, cENLMEHETIEIDD FHA. K HONIHAEICR - T
b, ETUIENLTVEREA, ZOROD, ZDF 22—+ VU 7ATlE, Python Dd - & dREHV A EEREE HMC
HAMLT, ZOFREOREHRP. AXANVEZEELNL LS5 ICLTVET, ZOF2— b TLVEHAKID L,
Python D&Y 2 — AT 0TI LERAEZTELLIICKR>TVWETL &5, F7. library-index DX FX
%72 Python 74 77 VEYa—A%, HLIFARLGNE X 5IZRoTWBIETTT,

FAEE I HEZBELTBLEEWTL & D,



https://www.python.org




ONE

Y3 EROHES

A2 —REFoTVAVWARIEELZ LTV, HEMLLZZWEENHTL 2 TL xS, AR L EA
DT HFRANT7 7 A ILVTRE-BEIREZITV2WV, KEDBEET7 7 A LERAAATRDNZTT 7 A VL EEHE
LTEHELRED, RETT, Bro LEHEHDOT—ZR=2%, fAPrHEHOGUI 77V r—yay, 7L
BRy—LEED 202 LLER A,

HRfn7any 7 EFEEL LT, C/C++/Java 74 757V RWSBENH 2T D, #HEDRE/ a4
W/TALN/FEAYRANDOY AL 7N ZEBTEZLEETWE2d LAEEA, FELI7A4 77V DRDDTA MR
FLILRIAZTHLTVELD LOEEA, ThIE IREFEEZROT TV r—2a v 2HBEVTWER6, £D
TeDIH LWERE—RORGEH FEE L7 <RV TL & 5,

Python 32 AL DH1RT=DIzDDEFETT,

ZIoWV oI, Unix =LA 2 Y 7 bR Windows X F7 7 AL THL I dTEET, LarL, Y=L
A7 VT MET 7 ANMMER T F A b T = X OBEICEACTOWETH, GUL 7 TV T — a vy — 223t
WTWEHA, C/Ct++/Java 7R T I 5%2E LD TEETH, RO LEFBZIZITH 2R D ORKFHEDIH
Do TLEWVWET, Python i&d - 2 fEHICHHATE, Windows, macOS, LT Unix ARV —F 4 ¥ 7T R
TLTEMEL, HR-OHHEETIERAMF2UFITRETL £ 5,

Python IXfiHUCFIHTE E M, AYO T 0/ Z7 IV FEFHETHH, Y= VRATZ VT FRANYF 7 741 &
DHZLOBERDHD, RELRT0 I LOMBICHELTVWET, —ATld Python & C kb XA
DLI—Fzv 7 Z2RTRIToTED., FLALEREISCHER L OERREZHAATHR S BEREE
(very-high-level language) T3, Python & Awk % Perl 72 & h PHNR T -2 ZHZTED. LS
OB THHATEE T, £/, Python FZNSDFFELLANTDH, PRI EBFAT S HWIIKEHE TS,

Python Ti, R 7 L% EY 2 —IHE LT, fiid Python 71027 A THFHTE 3, Python 1213
KBEEED 2 — AR L TWT, Tur o653 EToOREEY LT, H2WVE Python 7u2r'5 3 7%
HRDOY T LTHHTEE S, BEEY 2 —LiE, 7740 1/0 YATLha—)b, Y7y bhno
JHERER. Tk DX RT T T4 INA—HF A UV R=T 2 =AYV —=)bF v b2fES72DDAL VX =T 24 AR ED
EHLTVET,

Python 134 Y X 7V XZFETT, IV RANR) Y7 ORBERRVDT, 7077 LEHETIRICHED DR
MEHNTEET, 4 VR TV REIMFENNCHHEZ 2D T, SEOMA RIEREICOWTEBR L TARLD, FEEHET
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DIV TIL%2FE VD, RMAT vy T s 0%l RT A, BBET AN LD 2\nwoizZ 2 DI
TEET, EALRERIC DTS,

Python TiX, ¥ Tdar 7 FTHAPTWVWI OS5 L% EITET, Python TEIN T 025 L3I, FH
UHSHED C S5E, C++ SfEX Java O 7077 4 XD B30I R 5, ZAEUTFD LS RWnL o
OHERH D F3:

o BLANNDT RN X o T, WHEREEE —DDERITXTRHETEZ T,
o EfTXDIN—TtE, N —TOBBRK T OFEINTIE RS A YTV FTITAE T,
o ZTHERIBMOBEEDLARETT,

Python 21 ¥R 235D F3: C SEETT I 7 0 2EL FEEH - TWE R 6, fHHICH 7272 AA A B
REY 2%, fHEICA VR TYXGEMTEET, 2L -> T, WHEIRAKREO 20 2 U % mEb L7z
D RUBFFEDT 7 4 VA4 TI3VRED, N FUEAXATULIFICALRNWT A 75 V% Python 12V ~
L1z TEFET, ZoRICHENZL, Python £ Y X7V X% C TEINT TV r—>a ity 7 LT, 7
TV = a NS AIREECM AL LTHHER T,

L ZAT, ZOFFEIE BBC 0¥ a—FMH. " YT 484 YV YOZERSRY — A R (Monty Python’s Flying
Circus)” oW -72d DT, RHBELIIEBRDD EFRA, ZOFRF2 XY MTE, EVT 484 VY YOTRIND
SREPIFAIINTVWEEIT TR, DLAHRIATHET !

ST, BHSAWRDH S Python KTV 27727 LT, 9B ko Lt LLHANTALL BRoEFTTY, Turs3v7
EHrERTIRROAERF - TALZ LTINS, ZOF 12— Y TATREARIANITHAZNE%Z Python
AVRTYVRTHLTAL BT TOLET,

ROETE, 34X TV XOMOHTZFHAL LT, ZHEDRLD EoLNE,LD LOLERAD, BRICHIAT S
BlEZ L THA S ETAAIRZZETT,

Fa—FYTAOKRD DETTIE, Python 7075 AFFEEFEITS AT LDk A RHEEZ BB 2 XA TRAM L £
9, B, ETZ 7—XAE»r LD T, B EY 2 - 2T, RRIEASMLESL-FERS TR L
Vo e mE R iRIc b x5,

4 B1EP3RZRHEL



TWO

PYTHON 1> 27U &%ES

21 122 T)R%ZEET S

Python 2MERAIREREIR T, 4 ¥ X 7V ZIE—MMIC /usr/local/bin/python3.10 24 ¥ A b =L XA T
WES, #HLTWS Unix ¥ = /LOMERZIZ /usr/local/bin ZEMTZ L, XDaAv Y RTA VXS &R
PR TEZ T

python3.10

T YDF 4L 27 PVIC Python £ YR TV REA VAP —LTE0EA VAR —ARHIGERTE20DT, V&
TV RIMDT 4 L7 b VICHZHb LLERA; i/ Python ICELWADL, AT LEEEFICHNTATH
ZEWV, (BRI, ZDMdGAt e L TId /usr/local/python 23— TF, )

Microsoft A + 7 25 Python @4 ¥ & b — )L %1T 5 7z Windows ¥ > Tli&, python3.10 2~ > RHF|HA]
HETT, pyexe 7¥F ¥ BA YA b= LA, py a~ ¥ FAMEZ T, Python ZEE§ 2 fhd HiEicown
Tk setting-envvars ML TL 2 & W,

7 7 4 V& (Unix Tl Control-D . DOS % Windows Tid Control-Z) Z—X7m ¥ 7 b (BRIE: "»>’
DZE)ANT22. AVETVRPETRAT =R 0 THRTLET, b LIOEBENS L ErRVES, O
XY Fquit) EANTREA VX TVRERKTTEET,

GNU Readline 54 75 V&% K-+ LTV A7 4 ETIE, MEEITHRES L X Y ER, a— MDA
YR ZXDITHRERENFIHTEE T, a~v Y R4 VIREHES Y R— IR TV0a2ERdF MWD FEL
PFARZHEZ. BE S RINCFERENT Python 71> 7 M2 Control-P ZAHNLTASIETLxS, E—
TEPRLRS, Ay K74 VIREREDND D £ 7, WEF - OVTOMINIIER WEANEE L EREER
ESRBLTLAZEWN, MHEISHRVEIICHZIZD, PRI a—Ny a3k s, avy RI 4 ViREKRE
BHRATEERA, 205G, BIERETOITH O XFRHIBRS 213Ny JAR=Z%2{5 Lardh TH A

A&7 2E Unix =2V ERIC XS5 ER 3, BHEANDPmRAICHR S NRETIE. 3~ FEXEENIC
MARMATEITLET, 7 7 A VAEFIBUCIEE T %25, python3 < filename D X S IEEATI 7 7 AL L

*1 Unix TW&, Python 3.x 4 ¥ & —7V ZRDEIT7 7 4 MEF 7 4L hTid python ¥ W HKEITIEA Y A b—LENFHA, RIS
A YA+ =& Python 2.x FT7 7 A Ve HEIERVDTT,



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

Python Tutorial, J1)J—X 3.10.13

THETBE. AVERTVRET 7 AN ATV T BZHnAHAAATEITLET,

4 ¥ R7Y X% python -c command [arg]l ... DLIWEHBTA2HESHDET, ZOBATEK, >=1D
—c AT a v eFULSIT, command WZHE L7 E2ETLE T, Python XiTE, AR—ZAZREDY =L
o TRIRLRERZ B OXFEP LIELIXEEN S DT, command &% 7 +—F (RiF: ') THloTHWVWRIES
DRWVTL & 9,

Python OEY 2 —MZid, A7V b LTHERNCHER 2 HDHHD %9, python -m module [arg] ...
DESWHET B L. module DY —RA7 7 A NV%, TANREIELTRE L»D XS ICETTEET,

ATV T 77 ANEBFATIHE. A2V T FOETHPET L2k, TOFENGEE— RICANS &EFZZ &
DBHDET, 2 -1 2R 7V T NEOFHTEBEML £3,

2TDavy FI4 A7 a vid using-on-general THHHX N TWE T,

2.1.1 5|&DZITEL

A7V T PR EGIBERELTA Y& TV X 2RI LBE. A7V T AP R 7Y T MLIRICHE L2515
. XFFNDY A MIEHENT sys EY 2 —LD argy BRI ENE T, import sys ¥ TH L TID
VRAMIT7 7 EATEET, sys.argv IKIEIDP RS —DEENBA->TVET, RAZ7 VTS MALGIEDIELR
AR, sys.argv[0] I3ZEOXFINIZDET, A7V T EHORbHIC - (BEANZEKRLET) 2HEET
% ¥, sys.argv[0] & '-' TR D FT, —-c command 25 . sys.argv[0] & '-c' 127D %3, -m module
o755, sys.argv[0] EXEY 2 — LD TN D T, Python 4 ¥ Z—7V Xi&. -c command R
-m module DEAIWHRE LA T a VIZERL 3, BMHEINLTEIL. sys.argy 25T command X
module 2> 5B TE LT,

2.1.2 XFEE—F

A Y RTYEPWHEHA (tty) Ra~v>y R 7R Y T 2 o5AR-> TWEHE A Y27 ) X3 WEE—F
(interactive mode) TEMEL TR WVWWET, ZOE—FTIE. A XXV XE —xkFO>V T+ (primary
prompt) TRR LT, T—FZaA~v>y FEANTEEI5BLET, —X7ur 7 MIEg#E, =20 TR DEF)
(>>>) TF, #FITTIE. A &2 FVXE ZRFOAV T (secondary prompt) R RLE T, ZX7a 7 b
. T4V PTEEDDORy b (L..) T, A YXTV X, BIIOTa Yy T eHTRlc -y a vHEL
FMR RO OIE S REX v -2 I L ET:

$ python3.10

Python 3.10 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

>>>

MR TIZ, ERATOMX 2 A F 2 & 2i2flivEd, BRI, if 3T 2 AL £ 3

6 % 2 & Python 127V X% &S
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>>> the_world_is_flat = True
>>> if the_world_is_flat:
print("Be careful not to fall off!")

Be careful not to fall off!

HEEE— FIZOWTOFME WFEE—F 2L TS0,

22 1R TR EFDIRIE
221 YV—XO—FOXFI—K

77 4L FTld, Python ®Y—2a— Fi3 UTF-8 TZya—RIhTW3dDr LTbh¥d, UTF-8 T
. HAFHDIZL AL OFEOXFEE, AT 770, #ilF. axy beyeEFrEd, — 272U
FEHE S 4 75 VIZIAI T2 ASCIL XFDAZFHLTWT, ZOMOE—Z I Nra— R ZOEFIHS RE
TTo TNODONFEIELLFRRT272DIE, T4 X—EZD 7 7 AL UTF-8 THRHEMIIL T, D
T77ANVCEENTVAELFEEETYR- L7+ Y M E2fbRFNIRD A,

TN v aA—T 4 YU OIYa—F 4 VI RMERHT I 774D KB OITIRRa Xy b &
BMLURTUERD F8A, EXRFLLTo@ED T

# —*- coding: encoding —*-

encoding 12i&. Python 2% codecs THR— P L TWAIEMBR LY a—T4 ¥ I 2fELET,

Bl Z X, Windows-1252 =>a—F 4 Y72 HHT 2123, V—Ra—F 7 7 A LVDRBEITEITLDOXSICL
ERCR

# —*- coding: cpl2b2 —x-

Y =R — RKH UNIX “shebang” 1T THE 25E120E, KBEIT OL— LS TUIE D FHA. 2OHEIE. =
VAT A YTDEEIRTZ 7 AND 2ATHICEMLE T, BIZIEUTOLS12kD 3!

#!/usr/bin/env python3
# —*- coding: cpl2b2 —x-

22, 12TV REEDRR 7
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ii1p=3

8 % 2 & Python 127V X% &S



THREE

ERXIEFS AL PYTHON DN

DIFo# > 7rcid, AhehiE7ar 7 (b>% ) OBECTXBIL T flzERcRIEaE. Fanr
TEPRRENT VDR L ZWZ, B TAHFOTar T I hroBhr20NERTEANILET,

CDR=ZaT7NWEHE2H Y TNDELE WMFE Ty T P TANENEBDTHaAX Y FE2EFATWE T, Python
WKHEITZ2aXY b, Ny yaXF # THED, WHITOKRDD STHREET, X2 MIMTOLHEICH, 22
HPa2— RFORICHDEL N TEZT TN, XFHV T ILONTICEL 22X TEEHA, TV 7 714D
Ny Y aXFRTTEDNY a2 X FETT, XY MIa—FE2ARICT 22005 DTHD, Pythonida x> b
ZIRIRLUERA. BOT, N a—FE2EBICANLTHL TR L ZE, ax Yy PE2AVTHRLKRTT,

WL ORIt

# this is the first comment
spam = 1 # and this 7s the second comment
# ... and now a third!

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

3.1 Python ZE52 Y L TES

ZFOTIE, fiH7R Python a2 F2ZWLS OB L TAEL kS, A YEX TV XZEHLT. —RXTar 7k,
>>> PENZ DR E T, (£25RAEBP2HRWVIETTY)

3.1.1 &

AR TYRE, BRELEBEAEDOLSICEMELES: XKEANT I, ZOBRBIFTREINT T, RORIFIZRER
bOTT: HET +, -, %,/ 1& (Pascal ® C LWV o ) MDIFL AL DEELRU L5 IKEMEL £3; AN (O)
BONA—AES e b TEE T, HlxiE:

>>> 2 + 2
4

KDR=212%i<)



Python Tutorial, J1)J—X 3.10.13

(AIDR=I 5 DREE)

>>> 50 - 5%6

20

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

5.0

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

BRI 2. 4. 20) 1% int ITH D, NEERZROE (MIZIX 5.0, 1.6) iF float BTF, HKERIzD
WTIEEDF 2 — M) Z7ATESLIZRTVWEE T,

FRE (/) 3HCEINGRBZRL RS, // HEFII BYERE 270, BREZERELET,; BRIEE % TR
ij‘o :

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

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

5

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

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

17

Python Tld, BEZFH T2 DI **+ HEFHHEZ T35

>>> 5 xx 2 # 5 squared

25

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

FE (=) BRRCEZRAT 2 L EfEVWE T, RAZIT-oTH, FRIZHAI ST, RDANT 0y 7 M HFR
éhij—o :

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

ZED 7R INTORY (D DEIMMAINTOVRY) HE, ZOEREFB 3227 —2HEL
3

>>>n # try to access an undefined variable

Traceback (most recent call last):

(KDR=I12%i<)

ok 13 - XD BRIEMAE VDT, -3%x2 13 —(3%x2) LM, FHHEMREE -9 KR D FT, TAZBIT 9 2821303
(=3)**2 PEHEXEF

10 % 3 & EHIES54HL Python OBEN
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HIDR— % 5D E)

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

NameError: name 'n' is not defined

FEMRZERCY R P LTVWET, HENROE (72 V) TERORBADEL o Tna5E, HE
FREBOART ¥ F 228 MR E R L 5

>>> 4 x 3.75 - 1
14.0

HEEE— FTIE REBICERRENTAERIZER _ TRAShET, 2O 2T %L, Python 28 L LT
5 FiT, FIEEZER L TIT S ERNZ DRI D £5, ITEhlZRL %7

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

COZEFUTIEFID 72T 2170, BRI BRRAZITo TRVWITERA — ZARI 2T FTAATTHlO
0 — A NVERBER SN, TTORAGEEZ T 2 HARAAERZBVELTLTER LRI XK TLES H
HLNFEEA,

int & float IZfZ. Python !X Decimal X Fraction 2 ¥ DMOFEM VK- b L TVWET, HHEEK vl
BABL LTHR—=FLTBD, D LIZ I EEFHZM-> TRHBEZRLET (Fl: 3+55),

3.1.2 XFFE (string)

Python (&, 720 Tidi . XFHNSETEF T, XFHEHLART 2 7EIERD D, BEHTF (1...") TH
Lo DL ZEFIHMNF (*...") THAZT, BREFCELIFUFINCKRD £F, 2 5IHAFIE. \ TR
F—7TEET,

>>> '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"

KDR=1Z%e <)

3.1. Python ZEHX LTES 11
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(AIDR=I 5 DREE)

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

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

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

MEEIA > 2 7V ZHSCFHNERWAT 5 & &, AT IR E R, BHIFEA Y 225 v 2 2 TIR
T ENET, MIXFPAN L IEE-THAS (FoTWAEHRNEDS) ZEbbDETH, 20 250
SCFFNER U SOFAITY . SOFHIA S I R A ES A A £ A VSIS, “EIAFCHEbR. TR
B HE TN T, print O BISUR. X DEART IR EA LT, print) BEIZSTEI O
B EIDRE, TRy — FENERHCF RS LET, -

>>> '"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.

\ K XFERFHRNF & L TIRRE N2 RWEEIE, BAIO5IHFDORNC r 21072 raw strings 25HE X 3

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

ame

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

C:\some\name

raw TN T2 H D FF: raw XFHNIFFEED ““ XFTIEIRTTEFHA, il BRGFHEIZOW
Tid the FAQ entry ZZH L T ZX W0,

XFHN T I VBEBITICE oo TE T £, 1 DOHRE=EGIHFF (nrr. oo v o) 25 2
ETY, BT FIREFMICCFINCEENE T, TR\ 2H I 2 e TADARNESICTEILHTEE
Fo RDHI:

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

12 % 3 & EHIES54HL Python OBEN
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Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

TFHNE + HETTEBEES (oD T—2ICF3) CeHTE, * METTRESES LA TEET

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

'unununium'

L TAEA TV 280 XFFIUFSIL (0% D, SN TFF]) 1&, BBCEE ST,

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

ZOHREE. ROXFAZBEATLAZVE FICE THRICLHE £

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

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

I 2200V TILEDS LISHLTOAE E, 2R3 = 2 A:

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

File "<stdin>", line 1

SyntaxError: invalid syntax

ZRE S LRERE Y 7 IV #E L2 0WGEIR, + 2o TS

>>> prefix + 'thon'
'Python'

NFNE AVTYIR (FF) ZHRELTXFZRFTEET, BRUDOLFDOA YTy 7 AT 018D ET, X
FeRT, FHOTF—SBIHEEINATOEEA; XFLid, BICREID 1 OXFH|TT:

>>> word = 'Python'

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

(Ko<= 1%i)
3.1. Python ZBE52Y LTS 13
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(AIDR=I 25 DfE X))

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

n'

ATy 723, AOEBIETEETET, ZOHA. ALOBATHEXT:

>>> word[-1] # last character

lnl

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

>>> word[-6]

|P|

00 LXHTERNDT, DAL YTy 7 RF -1 »oBED 7,

AT RAMA, ZAFAR B R—PINTVET, 4 VT v 7 RAE—XFIOHUET 2 DIHNF T,
2594 X WEEFHNEBUSF L E 3

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

RFARDA YTy 7 ZZE, BRIRT 7 4V MEB DD £, BHIDOA Ty 7 2A2EKT 2L, 0 LRRSHh
95, ZHFD DA VT v I ARERT DL, RTARTEIXFADY A XL AREINET,

>>> wordl[:2] # character from the beginning to position 2 (excluded)
|P-y|
>>> word[4:] # characters from position 4 (included) to the end

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

‘on'

PAAEIZF ICE ., RTEIEZFCEIARVWI EICHERLTIZE WV, RO T sl:i] + sli:] 3HICs ¥
LD ET:

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

274 ZADFENHEEBIFZXZRVWHEE. A VT v ZARLFEXLTFD HWIE (between) ZIELTE D, RFID
XEDFGH 0 17> TVWEEEXDILTT, £5F 5 L. n XFEPSRELFHNFORBED SLF DA
VT I A n eRDET, HIZIXZ ST

14 % 3 & EHIES54HL Python OBEN
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ot
[Plyltlh|oln]l
S
0 1 2 3 4 5 6
-6 -6 -4 -3 -2 -1

LITHORFZXLTFHND 0 225 6 $TOA YTy 7 ADMEZRLTVET; 2THEMNES 2804 ¥ F v 7 R
ZRLTOVET, i 226 j FTORTA RIE, ZRAZN i ENWEERDS j e 0WERETORTOXXFHH
o TWET,

EDA YT 7 ADGE. AT7A4RAENEY—F VY ADEXIZ. A4 ADWHDA > F v 7 ADEHENICDH 3 H>
ED, AT I ABOEICEZDET, HZIX, word[1:3] DEXIX 21Xk D T,

REBEDA VT v 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. RAZARTHBENDA > 7y 7 R %fiofct Eid. EFIMMGLTHFK- TN ET:

>>> word[4:42]

on
>>> word[42:]

Python OXFHNIZEETEEEA - DFD FE T, o T, XFHNDA T v 7 ATHEE L5 251
A&7 e o= EL £

>>> 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

TEDTHNE B DS FHNHE LT E R HTL S XFFN R L TS0

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

>>> word[:2] + 'py'
‘Pypy’

ALAABE 1en O X XFHNDEX (length) ZRL FF:
3.1. Python ZBE52Y LTS 15
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)

34

2E:

textseq XFHNIRKRNL =TV B T, o= Y RHTHR- P I TV R HBEOHEEL I R—-F LTV
S

string-methods  XFHE, EANBREOMB LTI DDEELS DAY v REFKR—-FLTVET,
f-strings ROEDIAALZ Y R—+ LEXXFHN 71
formatstrings str.format() Zffio = XFHD 7 + —< v MIOWTDERDDH D 5,

old-string-formatting XFF2S % HETDEART ¥ FTHZHEXFOHINZH VT + —< v MEEIZOW
T, #L iR hTnET,

3.1.3 U R M (list)

Python 3% < @ 88 (compound) 7— 2z HATH D, BHOELZz LD 2DIfEbNE T, KLLMD
BV VRS (list) T, ar<XYIb off (ExK) otz AiElcHAZ D LTEEREINET, VAL
BRZZMOEREZELILHH Y FIH, BHRBFRCHOEROAZRL T,

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

XFE (MO ETOMAAABD =72 ZH) DX, VAMNIA VT v IARRIA AN TEET:

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

1

>>> squares[-1]

25

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

BTDRT A REEZ, IBEINLZEEZL2EDH LW X M2RLET, flZIE. ROXS54RF. VA MO &
L\:IEO”— %Ebi‘j—o :

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

DR ME, VA MOEEREDSR—-PLTVET:

16 % 3 & EHIES54HL Python OBEN
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>>> squares + [36, 49, 64, 81, 100]
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

PE XTI 3E->T, VA MI AE RTTOT, BREEZANEZAONET:

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

64

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

>>> cubes

[1, 8, 27, 64, 125]

append() Zffio T, VALMDOREIZH LVWERZEMTEET (ZOXY v RZOVWTIRHERTHLIATVE
£9):

>>> 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]

A7 ARZE, KA TEET, A7/ ZADKRAT, VAIOIA XZZEHE LD, RTEHBRLAEZD S TEET:

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

['a', '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] = []

>>> letters

['a', 'p', '£', 'g']

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

>>> letters

1

FIAABIE len() 1ZV A MICHHEZ X9

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

VARZANTF (FPOVAMZELV A M2EDS) ICTEXT, HIRIX:

3.1. Python ZBE52Y LTS 17
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>>> a = ['a', 'b', 'c']
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

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

[Ial’ Ibl, Icl]
>>> x[0][1]
b

3.2 7O 520N\ DE—4

bHAA, 27272 &Dd Do EMELEICDH Python 22 3, HlZ X, Fibonacci 51 DIFEFEDE 7
FERDESITETET:

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

0w 00w N = = O -

EofITIE, W OrFHLWEEEZEH L TVE T,

o BAIDATICE BEBEAROHKA (multiple assignment) BA>TVWET: ¥ a & b &, ZhLNFEIRITH
LWEO & 127> TVWEY, ZOAR REDITTHDATVET, AKX TE, THLOAD
TANTRHi X A, KICKRADTDORE T, HLONZ, EroBEANCEFRIFHEiE X,

o while l&. &M (ZZTiE “a <10 PETHZMROETZHEDIEL (L—7L) £F, Python TIE, C
SRECERIC, YR TRVWEHHZE: 2D, €3BTy, &Ncid,. SCEFER Y X MEZR Y b # X
¥9, eSOy —r v 2b FHERe LTERATEE S, REIV 1 EDOY -7 Y RAFET, O —
TYRRTHED T B INTHEONTWERAT X MES ¥ AR TS, BHERN 2 EREE 1
C EFBLERTT: 34805, < (XD/PAEWV), > (EDHKREWV), == (FLW), <= (X D/PhI0pFELWV),
>= (ADARBVAZLL), B 1= (HLLRWV), T,

o N—TD KK (body) 1Z. 1T >k (indent, FTIF) ENTVET: A >7 ¥ MI Python iZBWT,
TXEIN=FIZE DB HETT, MEHNTa Y TP T A V7Y P INABTEANT 1B X TS

18 % 3 & EHIES54HL Python OBEN
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i:1pz3

(BRI D) AR=RZEDRTFNEZD TEA. EHIE. b o L EMBRNUHEZ ANT 258137 % X
FLT 4 REES 2 LICRBTLED, FEALDTFRA T 4 XE, HEA V7 MEREER R > TV &
T HEXEMENCAN T2 2123, ANETOLSLE LTRRIZZHTZANLE T, Thud. -
FIRENDREDITZ ANRO, HWTERVWLDTT, BEARNZ Ty ZJNTE. R TOITIRRICE T
ATV FEINTVRINERSLVOTEREL TSV,

printO) B0, 5RONEMOMEEEHLET, S FNCEEOBITR -7 & 5 7%) Bz L
FORETES D L3, BRI NSRRI 2 H AN F T, print () BIECTI,
SCFFNEBI AL TH A &, BROBICEAMFASAT, 0L 5 ICHhOBRIEL SN ET:

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

F—U— P58 end 25 &, HNDORRBZEATXFZHAILAWE ST L72D, BloXTH%REICH
NL7hTEET:

>>> a, b=0, 1

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

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

3.2.
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FOUR

FOMOFEHIO—Y—IL

FIEEHHD D - 72 while UTMA T, MOBFETOREI L0023 X5 BEED 7 v—ilflixz4 L LIRER)

METHALET,

4.1 if X

BELI®RDBBARLADUZ if XTL x5, BIZIL:

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

print('More')

More

Yol ED elif EEMHS TN TE, else HEMITZ I LD TEE T, F—TU—F ’elif’ IX else if’ #HL
L72dDT, #@EZA YTy b2l 2DIZAUBEET, —HD if .. elif ... elif ... I, MOFFEIIBIT 3

switch X% case XORAHL D £,

W OPDEREF CE»Z T 2856, FFEDESBEE» MRS 28561213, match XHEFTT,
MME match X 2SR LTL X0,

i\ﬁ(l

21
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4.2 for X

Python @ for i, ##E D C FiB% Pascal SEETHVARATWVWE DS LKW for X EFPLEWVWE T,
(Pascal @ & 512) BICEMBUOEINC D2 RIEZT-72D. (CDXS) BRLRT v S ZILEEFEE MG &
SL—PDNERTES X IIT 2D LIEWV, Python @ for XiE, EEDOY—F Y AT (VR b F721330F4)
Wbl TRERZITVWE T, REDIERIZY —7 v AFCEEZSITENZEF TS, Hlz23:

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

print(w, len(w))

cat 3
window 6

defenestrate 12

aLryari 7Yl POEERENEEZ L TVWR L EIIZ, Z0al 7 arA 727 veEETZ2a— R
BT 200EENCRZYBET, Z5FT3X0d, aLryarA 7Yz boabt—ici L TRELHEE T3
o HiLwarryaryA Y P EERT 2 APEERHEELLTVWTT:

# Create a sample collection

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

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

del users[user]

# Strategy: Create a new collection

active_users = {}

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

active_users[user] = status

4.3 range() B

BENZ Tz o TRIBEAT O REDL D 2355, HAAAHBEE range ) MMEFTT, Z DREEITEME DEF % 4K
LET:

>>> for i in range(5):

print(i)

(KDR=12%i <)

22 $4E ZzoftoflHmoyOo—y—I
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HIDR— % 5D E)

FEE LR BT AR SN S & — 7 Y RITEA D £ 8 A, range(10) X 10 HOEEZAEK L. BRX 10 D> —F >~
ARBIZEEEDA YT 7 A7 £F, range ZRIOED HHGAE LD, thoBINE (A TH; BIEIERIC
AT v 7 (step) EFHENZ2ZdHDET) 2EETH I TEET:

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

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

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

HBY—TYRIDIoTA VT 7 ATRIERITHITIE, range() & len() ZRD LD IHAGDOE LN ET:

>>> 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

LrL. Z< D5AER enumerate () BIZM S IHMEF TS, L—TDT7I7=Zv T 2ZMLTIEIW,

range ZEHZEH N TR AR IR ET:

>>> range(10)

range (0, 10)

range() RTA TV =27 ME, WAWARETIYIRAMTHE22DESIIRABENETH, RYIEXVY R FTiEd
DEVA, THUI. A TL— b LERRCEALBINOER L2 BRERTA T2 T, LA LERICY X b
PEBDIFTIERVDT, AR—ZADHNZHED 5,

COEIBRFATI=7 NI ATFTIL LIHINET, ZASIEBEBSPHEYO X -7y e LT, H5721FDIH
HEBRXGZ2DIZHEL TWET, for XN ZD XS BRI THZ It EITTRRATETED. A 777V %%
VA2 BB ORI sum() AHD FF:

4.3. range() B 23
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>>> sum(range(4)) # 0 + 1 +2 + 3
6

ZORIZE, ATTINERLIEZDA T I INESIBTZITIMEZ WL O0OBBNIHETE X3, T—21EE T,
list () WOWTEDFLLIFHL 3,

4.4 break X ¥ continue X EIL—TD else

break i, C SEr AL L. HDAMD for £7/21% while L —F2HWIL £5,

V=T33 else HiZFOZ L TEF T, ZHUZ. (for T) A 777NN o TA—T KT LA . %
7213 (while T) &MMBITIR o 7c & ZITFEITENE TH, break X TA—TF T Lz 2RRETINEEA,
ZOEER, FHERT TRoL—T2Hlice o TORLET:

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

print(n, 'is a prime number')

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

equals 2 * 4

© 00 N O O w N

equals 3 * 3

(25, ZTHRFIELWVWa—RFTT, KR TLAEZV: else Hild if X TEAL | for =7 IBLTVET, )

N—7D else fA)iE, if XD else £ DD try XD else WKHUTWE T, try XD else MIFINMBFAEL &2
o FRHZETE N, L—T7 D else fiJld break SNRD o HETETEINE T, try XA OV TDH
X GINZLIET S 2L TLEE W,

continue Xb C SEENHMED TERLHDT, L—TDRDATL—>aVEEITLET:

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

print("Found an odd number", num)

(RDR=I12HiL)
24 £ 45 zofoFEIO—Y—Il
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(AIDR=I 25 DfE X))

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

Found an odd number 9

4.5 pass X

pass XD LEH A, pass 1F. XZEFEL P LEERENTWEH, TurJ s LAOEED 3 20465
BiwkRIcflbh g3

>>> while True:

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

CHIRND Y T AL L FIC KD TIETT:

>>> class MyEmptyClass:

pass

pass Db 5 1 DOfHWVEIE, HILWLWa—RFEHFVTWVS L ZOBMSCEFXDOREEZOAKL LTTT, 257
22T, EOHRWRLNLTEZHI ONET, pass IFIHEDMIMEINE T

>>> def initlog(*args):

pass # Remember to implement this!

4.6 match X

match XiZ 1 DOHXZIEE L. ZDOMHEERITH K 1 DLLED case 70 v ZIHESI NI X — 0 2 HERL £7,
Z OFEREIX C % Java, JavaScript(UDZ D FGE) O switch X & RERNTIFBI TV E 25, Rust % Haskell
DRR=y< o FUZRZEDPTOET, BNy FLERX =Y DAPETEIN, AV RV (=T
AQEFZRLA TV =27 FOJENE) HOEEZID L TERICRAT S22 TEEXT,

RO HEMLIERE, NROEICH LTI O EDOY 774 TT:

4.5. pass X 25
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def http_error(status):
match status:

case 400:
return "Bad request"

case 404:
return "Not found"

case 418:
return "I'm a teapot"

case _
return "Something's wrong with the internet"

BEDOTO Y ZI2OoWT: ZHEH X IAILRA—KR oz 2L, vy FICHNERLERA, v F T35 —
AMBEWEGEIZ, 2070y 7 EITEINERA.

ROV 7 I0% “|“ (Por”) B L THAGDET 1 DD X—VICTEET,

case 401 | 403 | 404:

return "Not allowed"

RE—=VET Ry ZTRADTE, TRICHEI N ET:

# point is an (z, y) tuple
match point:
case (0, 0):
print("Origin")
case (0, y):
print(£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print (£"X={x}, Y={y}")
case _
raise ValueError("Not a point")

ZDa—FREBRLTRTIEIV! BAIDARRZ—IZE 2200 TFI5483HD, ETRLEYTFIARKX—2
DIRY ZEZBZEBTEET, LOLRD 2008 =13 75V BROMAGHOED=D, AR (point)
HOMEEZED H U TR U £5, 4 FEHOREZ =V E 2 ORI DAAE T, Uk, 7oy 7R
A (x, y) = point XHESIICEITVE T,

F— R BT 2D I AR FoTWEIEEIER. 7 I7AZDEBRACAVA NI ZR—D LS5 8DY R
FEIEETEZET, BHEOMIZERICHRDIATNE T,

class Point:
x: int

y: int

(RDR=I12%i <)

26 £ 45 toftoErO—y—I
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HIDR— % 5D E)

def where_is(point):
match point:

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

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

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

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

case _

print("Not a point")

WL ODDOMAAAL Y FATEMBSI B FEHTE, BEOEFELZREMBELEST B 7—-%2FR), 772D
__match_args__ FIEBHETIC K> T, XE—YOHTEEOHHELRMEBELZ ERT LD TEET, ("x7,7y")
DEESNIGE, UTOTRTORR—VIZEMTT (TXRTEMY y 25 var ZECE#EST SR £ 9):

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

Point (y=var, x=1)

BT TDODAK— Y DHAIE. AE— D5, RALOIDCRBET 55 DEIELEBRTH S LAaRT I LT
T, ZAUTED. COLBTRICHRASAZHAHH D $F, BHOKH (LD var 5Y) BFdi~y FX
THEBRAZNET, Ky MIEOLH (foo.bar BY). BHH (L0 x= y= RE ). 75 2% B0k
20 ()7 k> THHENS, L0 Point B Y) ICIHEIZRAZNE A,

RE—VIFEBOXAINTEET, 2223 HORA Y FDURMEDB5E. UTOE I~y FTEET

match points:
case []:
print("No points")
case [Point(0, 0)]:
print("The origin")
case [Point(x, y)I1:
print(£"Single point {x}, {y}")
case [Point(0, y1), Point(0, y2)]:
print(£"Two on the Y axis at {yl/t, {y2}")
case _

print("Something else")

NRE =2 if HiZBINTE LT, T " H—R” IR E T, H— F false DA, match 1ZRD case 7
0y 7 OB EILET, F— FEFET 2ENMMEPID HEX N2 Z 2 ICHERLTLZX W

4.6. match X 27
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match point:
case Point(x, y) if x == y:
print (£"Y=X at {x}")
case Point(x, y):

print(£"Not on the diagonal")

ZDXLDF DD DA EE R

o« TR IRADESIZ, BFNLE VR FDAE— Y TIXIEHEICRIUERT, £EDY - R e—HL %
T, BERHANE LT, 4 7L —X—FHTIE~ v FLEE A

o V=T UANRR=VIIPIRT Ry 7 EFR— b [x, y, *rest] ¥ (x, y, *rest) &7 v Z{RA
CLTRILESWCEIELE T, * DHEDEHHIE _ TH XL, 207D (x, v, *.) 3RIETH 2250
TATLERHOY—Fr Ry F L, BODTA 7 LEERHE S T 5N EHA,

o ¥y VI NAZ—: {"bandwidth": b, "latency": 1} IFFHFED S "bandwidth" ¥ "latency" DfH
EMDIABLET, =7 Y ANRX—VEIRRZD, TN DOF BRI NE T, 7o v F D LS
7% k*krest B R—FEINTVET (LA L, #*_ BIIRRLDEEIhTHE D),

o T NX—UTlE as F—V— F2HEHLTEZIRDIAAET:

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

ZOFITIEAT IS 2/HDOERZ p2 L LTMOIAAET (A1 220DFRAL YOS —F VY ATH S

e

e IFLAYDY T INERA—HEEBE L ETH, > D True, False, None TIIFAIMER L L
9,

o NRR—VIZRBAHTZN I 7EBPEATEET, HEZRDAGERLE LTEBRT 5 220,
Fy MIZOZEBHICT 20EBDHD 7,

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

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

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

28 £ 45 toftoErO—y—I
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K D FERFBH e BINOAIE PEP 636 12F 2— MU 7ABA TR L THD £3,

4.7 BBZEEERT S

7 4 RF v FEF (Fibonacci series) ZEED LIREE THEH T & 5 REABEERTE 5!

>>> def fib(n): # write Fibonacci series up to n
"""Print a Fibonacci series up to n."""
a, b=20,1
while a < n:
print(a, end=' ')
a, b = b, atb
print ()

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

def | IPHELD EE (definition) 2L F—7— FTT, def DRITIE, BRI LRI IBRASEIMCTHAZ Y X b
R IRTIUIIED FR A, BRBOEKREZMET 2 FITUIRDITR MDD, A 7Y PERTWARTUEZRD %
Ao

BB OAREDFRT 2 XOBRADITIEIXTH TINMCTEHI b TEET, ZOHE. ZOXFINIMEED *
F 2 X V7= arXFH| (documentation string). F721% docstring ¥ MHINF T, (docstring IZDWVWTIE F
FaAAYT—2aVNFH TEHRF-TVET, ) FFaXrr—ya ryX¥ileffioley —nicid, A7
A4 OXERHRSCEZ BERNCER LD, 2—F0NFENCa— P ERRETZ L5123 25005H D
Y, AOPECI-FIRFFaXy 7=y a e AN DIEEVEERTY, HMEOTTILE W,

BIEE AT (execution) T2 2 &, RO - W WVEBDT-D b 2 #7722 > KT — T (symbol table)
PHEINE T, o bRV S &, BB TEBANORAZITS &, ZOHEIZTRTIOR—H LT VKL
T—I7NZEREENE T, —. ZROZRZITO 8. 30 —AART VRALT—TAPHREKRI N, RITSHIZ
SMUIDBIR DO — NI s VRV T = TN EBRR L, ZOHRT B — VRS VRLT — TR REBICHAA
ADHLRTT — TV ERARE T, o T, BMBOFTIE (v — 1\ LEHD global XTIHEXNTWZD, #Milo
RIS D Z DY nonlocal L THESINTOVWARWIRD) 7a — ULEHR MUl O BB O ZRICEREEZRATE £
BAN, BRTEHIEIETEET,

BIECZ WO T RR D FEBR D5 18 (FE5180) &, BB oINS & 2BBoa—h ks YRV T — 7 LA
WDAENET, 253528 T, E5IEUI EEL (call by value) THEBICEINZ Z IRV ET (22 TD
& (value) LIZHITA T 27 b AD BB (reference) VW, A 7T 27 bOEZDOHDOTEHD EA) L,
H 5 BB E OBBE IO L 22, BEZHRIICHFOH T & 2123, HitgzP gt Lodice =iz
2 ARNT = TR E L E T

T QY A, TS RADBBEL (call by object reference) L\ Eo7IE5 B X DIEMETT, WS D3, EHAGER A 7
P "EINE e, MU INIOBBAA TS = 7 M ToZEE (FlZIEV X MHAINLER) 135 T, BRoORUH
LEALNC S R XN 2086 TF

47. BEBZEERTS 29



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

Python Tutorial, J1)J—X 3.10.13

BB OERZITO b, BERIEBEBA 79 =27 b e DIBEDS VRALT =T AN AnshEd, 1~
R—7Y RIIZDHHHIET A 7Y =7 b2 2 —FERBIE (user-defined function) & LT L 9, fho#
HIBRIUCEBA 727 PRS2 BTE, 2207 7 AT 24DIEHT2 e TEET:

>>> fib

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

>>> £(100)

0112358 1321 34 55 89

DOEFELE DAL SIE, £ib BEZE SR VO TR TR S FHE (procedure) 72 BimhiH 250 d LK
H AR BININCE Z1E, EBITIE return X HFLL VDR OE L RWETIMEZREL TVWET, 2D
fElZ None ¥FHINF T (ZHIHAABLDHATTT ), None ZII2EHFZHZST2L. 4 &7V R@EHT
NEMHLET, RHHEN LD Rs, UTOXS print() 25 L A2 e TEET:

>>> £ib(0)
>>> print(£ib(0))
None

74 R F v FRINOBIr 572V X e TR0 DIC, H2iRT &5 2B eE DREHTT:

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacct 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, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Z O Python OFT L WEEREZ R L TVWE T

o return X TIX. BAD S —2MEZIRL F T, return D5 L 723 AR WIGE. None 2SR D £3, BAK
DT L7z ZI1ZH None VR D £3,

e X result.append(a) Tl VA AT 7 b result ® XYW E (method) ZMUIHLTWET, X
Vy RelE, A7V M BLTVS DI LT, obj 262047V 22 b (NTH-THH
WEHA), methodname ZZ DA 7Y =7 P TERINTVWEAY v FHET 5L, obj.methodname &
HERINET, BRZMMIERLZIAY v FEERLTOVET, BRZBDOXY v FTRILAFTIORXY v ¥
EHOZLDTE, BUENEEAELZ 2 LIEHD ERA. (F52R (class) %15 2 v T, HRIOF 7Y =
JPMUEXY y FRERTHIEHTEET, V52 M) FITREINTWVWS XY v ¥ append() &, V
AMATY 27 PTEREINTVET; 2OXAYy NIV X MORRBICH LERZEML LT, ZoflT
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@ append() 1 result = result + [a] ZSFlITI P, X DIEWNTI,

4.8 BEERICOVLWTHSDL

AZEOG B S BZER T2 2 b TEET, FIBOERTIEICE 3 20X HD, 2o Z2lAED
BN TELT,

4.8.1 774 bD5I¥E

b o HENLDIE. — DU EDFIEICH L TT 74V FOHEEZIEE T 2R TT, ZOBAZMS &, ERSN
TWB5IEE DD ER D5 R TR 2 BIBZ R L %3

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

print (reminder)

ZOBBIT WL oD FIETHIHE E T
o WHDEIBDAE 2 %: ask_ok('Do you really want to quit?')
o« —ODF T aliliEEZ%: ask_ok('0K to overwrite the file?', 2)
o 2TDF|M%ESE X %: ask_ok('0OK to overwrite the file?', 2, 'Come on, only yes or no!')

ZOPTIE in F—V— FREAZINTVET, 2O0F—V—FES—F Y APFEDEEEATVE DL S Hil
RBEDIFEONE T,

77 A MEZ, BIBDERS NIRRT, Bz EELTWS flloXa—7 (scope) TaHiizh DT

i=25

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

i=6
£0O
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ks EHALETD,

BEELREL: FLLMEAL L BERFLPIMEIAETEA, T 740 MEDBY X FRFEED LS REHEAGER A
TV 27 FORHIZZDEERTE T, HIZIZLIF ORI, %Ik < BEIEOH L clBucEI L TW3515%E
ZRELET:

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

return L

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

Zoa—RiE, UTzHALET

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

B OB L TT 7 40 MiEHE L ZFHUE, ROV ICUTO LS Bz EL A TEET:

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

return L

4.8.2 ¥—TJ—F3|¥&

B % kwarg=value L WHERD F—T—F5|H 2o TIHIET I TEET, HIRE UTOREE:

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

. REGIEL (voltage) &4 7> a V5# (state. action. type) ZRZIIMTIIE T, ZOBBIILTOWTH
POIFETHOHE £ T

parrot (1000) # 1 positional argument
parrot(voltage=1000) # 1 keyword argument
parrot(voltage=1000000, action='V0O000OM') # 2 keyword arguments
parrot(action='V00000M', voltage=1000000) # 2 keyword arguments

(RDR=I12%i <)
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(AIDR=I 5 DREE)

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

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

23, LUT OFEOH LIdASEYI 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 LIZBWT, =V — FHIBUIMET OB TRINERD FRA, EINdX—7— F5lHEe
T, BTZIMIoN258D0FTr G L T0RFER ST (213, actor 12D parrot BIHD
S LTHEHYITED D EA), EFIFEETEDD FRA, @A TS a y TROVEIETHRETT (Hlx
¥, parrot(voltage=1000) BEYITT), WH7k 258 EELERENIZITINERT A, ZOHIBRIC & D RS
253

>>> def function(a):

pass

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

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

RE DRI **name DD DO H 2 . ZRETORFIBUMIGLzD DERLS TRTOF -7 — K|
B A - 7-F#E (typesmapping ZS8) 32D £F, **name |X *name DX T & 5. KDV R b 28
RINBFIEDA o7 BTV 2T 518 (RO/PMHITHERET) L#lAEDOESLNET, (*name |X **name
X DANCRFUIRD FHA), FIZIE. HE2BEROEREUTOIIICT 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])

P LA TO L 512720

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

4.8. BHERICOVLWTHSDL 33




Python Tutorial, J1)J—X 3.10.13

BHEALAUTOES T IEhEd:

-- Do you have any Limburger 7

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

It's really very, VERY runny, sir.

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

BB, BEOF—v— R 5I8ESXG61C. ThoPHEIN3IERE. BEECE L TEX o ZEF EFRT
22 E3,

4.8.3 FHBINTA—X

77 A P TIE FIENME 7213 % — 7 — NI X 2R T Python BIBUCEZ L E 5, AlFitke N7 4+ —< >
ADTDIT, EDGIBHNE, MEEZEZF—T—F, F—U—FOENTHEINZ»2HIEEIHES 2 DICH
BOERZ T 2 RAUI TN E 51T, 5IBOEEINTZ2HIRS 2 2 L IEEREHD £75,

BIBUERIIRD X 51272 %3

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

| Positional or keyword
| - Keyword only

-- Positional only

T,/ *x ATy arTd, FHINEGE. IRODEEE. FIBPBEENCEIN S HHE. T kbbb, i
BEA, MBFEREF—V—F, F—U—FHEH., Vo3| RoBEEPTELET, F—v— FEI%L. &FifTx
58 IR E T,
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UEFIFF—T7—F5I¥

BIRUERIC / b * BRVWEEE SIRIME S 3 F—7 — FTHBucEzh xS,

fUBER5|#

INzd 2P LaELL ATAHD L, FEDT I HE MBER LMz ohg s, MEFR O%LA. 5I8DIEF
HETHD, ¥—U— FTHREHEEEEA, MEHEMATENE / (RFv>a) ORICEEBESNE T, /&, L&
BHGIEZRD 051 807r & BN BT 2 720 IR S E T, BIRUERIC / 27anWihE, MEEMH5 IS
DEEA,

/ RO, IBEEF—T—F ., LA F—7—FER T,

F—TU—FERASIH

G EX -V — FEIRTEIDELRDZ I 2mT F—T—FERA L LTz~ —235121 5V XD
ROIDO F—7—FER FIDOERC * ZREL 7,

DA

/ BEU * bvolkv—A—ICHEEEZL> T, ROBBERDOHIZ R TSV

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

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

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

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

print(pos_only, standard, kwd_only)

RDOBIHRAD D 2 HXORY DI ERR standard_arg (&, FEH LHINICHIRZ&R T TE L3, 18I E F
3 F—v—FCEXNET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 % B OB D pos_only_arg (&, / HBEEERICH 2D T, FIEIIMEEHICZD 7

4.8. BHERICOVLWTHSDL 35




Python Tutorial, J1)J—X 3.10.13

>>> pos_only_arg(1l)
1

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

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

3 FHODOB kvd_only_args 1. BIEERIC x D 20T, 51HEF—v—FEMICRD £3:

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

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

>>> kwd_only_arg(arg=3)
3

Z L THREROBIZ 3 D510 EZ — > DBBERDTTHB L TVET:

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

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

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

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

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

—only'

%2, PEG|# name ¥ name Z ¥ — ¥ U THiD *xkwds OBICEBENREEN DS 2BMBERETEZITAE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

¥— U — |2 'name' ZANTD., KHOEIHLREICICKR>TLE S =0, ZOEED True BT & 5 2EOH
LOEEHD FR A, FIZIE RDLICHR-oTLEVET:
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>>> foo(1l, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'’
>>>

Lo LA EHEHZRT / Z2fEHTAUIAEEICR D $9, name IfIESEE LT, ZL T 'name' Z¥—7V— N5
Box—v—FelLGl#MEhs75TT:

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

True

SWz 3y, MEBEHHASIETHNIE. ZOLHTE **kwds DFTHEHALTH., BHRICEZSRVWEWS Z 2T,

HAGIT, BEBERTE DD BZME S REDPDDLA S L BVET:

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

A Fe LT

o B LEIHDAHTE 21— Y —ICHISE 2RBED WAL, MEEHIIBEFHALEL £ 5. JHUITIBOHHE]
HL—PF =2t o TEKRD R, BEDITIN Lt ZO5IBOIEFEAMETH D, Fid, MBEIIHREER
DF—7— N2 fliHT 208D 255 1ENTT,

o FIBOHANIEHERD DD, ZRUTX DEBOERB L DS, D, i3, 2—F =25 B DIEEICHE
BN ZEBBITIEZIPVVEEZZDLL, F—V—FEHAGBEFHALIL £ 5.

o API DG, FERFIBDOAFIPEEINIGEI APLOEENTERLKR S Z e 2lidkdiz, fiEHH
I EHEHLEL £ 5,

4.8.4 EE5IHI X+

RERIC, BHMHS 2 SR WiERK Y LT, EBPMEROEBOSIETOHE 2 X51RET 2 HELH D %
T, TNODFBUIR TN (BTN —Tr 2R 2BR) IS E T, AIEROS ORI, ¥ a2l
FO5EHD > THMNEE A,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))
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HE DX 57 AIE 51803, BBUCEE NS A5 IBOKRD 22TV 72012, IRGIBY X b DRZRICED
NFET, xargs FIRDRICH 2R F—v— FEA 51T, MEIFHETEILRSF—7 - N5 LTOA
HR2ZZ2RBRLET,

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

return sep.join(args)

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

'earth.mars.venus'

4.8.5 51V R DTNV

SIS TITY A FRR TR > TN, B ALES 8% 2R 2 BB O H LICE T 720127 8y 775
BN D BLGEIIE, WDRWHBEZ D £5, FlZI1E, HAAAREE range ) F515 start & stop ZHNCE
ZBRERHH EF, MINCEIBEGZ 22N TERVES, BB LY « HETFE2HF->THEZ, VX
XTI BET Ry 7 LET:

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

(3, 4, 5]

>>> args = [3, 6]

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

FILRh /=T, % ARV —ZE[Ho THETHF—V— N5 HEEIT A TEET:

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

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

F¥—7—F lambda Zff5 &, HARIORVWNEREFZERTEE T, HlZ1X lambda a, b: a+b . Z2D5|
BoOMERTEABTT, 72XRDOBEBUL. BBA T 27 PDPBERINTOREMICELEZTHHES 22T
2F7, 74XRNE M EHF—oR IR TO0E T, BEHRMFINCE. 7 4 XERFEICGETE OBEBIERIC
WX PERE P RE D DI E FE A, ANTHEICK > LEBER L Ak 7 4 XAd 202 ED B2
A—TDoEBESRT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

EEEoflix, BEEERTE ZATILAXREF>TVET, 5 1200FITIE, b xr-o& LIEEES IEY LTE
TOIfHoTWVET:

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

>>> pairs

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

4.8.7 FF¥xaX>7T—2 3> XF5

FFaxXyi—yarXFconTid, ZONBEERICHET2EE 2V 20FITET,

BAIDATIE. WIINRYO BN ZE S RICE L Db D TR TIRD A, HRIZELS DI, HEYOH
IR Z RS 2083 H D T A, HETPHIIMBOTIETHRONLE 05 TY (KX T FHEROEANE
ZLd T 2HETH 25 E RPN TT ) RUIDITIIRXFTIHED, BV A FTERDo TWARITIUIZD ZHA,

FF¥axXyr—arFFficE SRR I RETHDH 256, ATHIFZTICL, XL DDITLRD Ol
DRI TEEL $3, DO ATIE—2 532N LOBRIE T, MRY OO UK EIER IO W TELR
L%,

Python @ 8—FIXEEATIZH /2% Python XFFNV T IA0564 VT b RHEWMSLBRNDT, RFaXy bz
WIS 2 — L TREBEIIE L TA 7Y b RFERSRITFUIRD E8A, ZOMIEIILIT OFRIHE - TIT
WET, BYIDITD BICHD ZZTTHROVRIIDITHE, FXa Xy b 2EOAL YTy bORERDET, (RYID
FIREE, XFHEHBT 22— D EoTWEDT, 4 V7Y bBXFEHY 75 B R W=D T
T ) TOA YTy MEE 7 EMiR” 2ZAM, XFHDTRTOFEPHSHEMSNE T, 17> bORDIDR
WITEBEOWTERSLRVDTIZ, bLZSWIIT0H 5L, HHOEAINRTHHATHONET, 1 YTV bD
TEHOREZIPFELWHLEY I DIE, XRTLFEE (HBEE 8 XFDAR—RAL LT) BELLBRICHANSNE T,
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‘s

DTWEBITO R F 2 X7 =y a vy XFHoflER L E3:

>>> def my_function():

"""Do mothing, but document tt.

No, really, it doesn't do anything.

mwmn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 BBODT/T—>3ar

M7/ 7—>ay 32—V ERBBCTHEHINZBICOVWTORRICA FY a YR XX T —ZIEWMTT (G
¥ PEP 3107 & PEP 484 2B L T2 & W),

7/ T7—>a> 3B D __annotations__ EIEICHEE L LTSN, BROMOENIIM B L5 2 £
VAo RIRA=XT /) T—=YaVvid, N7 XA-RZ[0RICaAnVZ2HITEILICXoTERIN, ZORIZT /
T—>aryofit LTGHiiEW 2 X BELrNET, RDET /77— avid, NIX—F YR def XDKED
DEERTanyOMICEINZY T I > ko TERI N, ZORICAINEE T, ROHNILEDT L +
Travilll. TLTREVEO7 ) 7= a 2o TVET:

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

return ham + ' and ' + eggs

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

'spam and eggs'

4.9 fEph: -T2 I XE21I)

Chhs EhEL XY MR Python Da— FEEHEWTWLS DT, 2522 A=FT A4 YT XZAIL IZOWTiE-
THRWHETT, FLAYDEEBEIRARAXANLTEHET (o bHECEAE 74—y FTE), 241K
o THADIPELEDET, AL o THABVI—RIZLEIIETIDREEARLETHEVWEZITHY,
Bwa—5 4 VI RXANERAT 2 Z e pEFCRIZIIICRD £3,

Python I21%, IZAEDTOI =27 F3FoTWEARAXANAGA Fe LT PEP 8 & D %73, ZHUIIFEIZH
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AGLBIBELVWA—T 4 Y ITRZANVEHRELTVWE T, £TD Python BFEZE XD IREATEREZRORE
T3, ZIXHRHEELEPHREHL TEE T

ii1pz3

ATy MR ZEA 4 D&FV, 7R EDbRVWI E,

2B 42 (RSARARTEDS) DEWVA U TU e (BiAFV) KEWAS YTV OB & 5 EHEICY T
DET, XTWRREZXEZ2DT, fOTIIBLDBRNTT,

V=232 — ROWEH 79 XFZBZZNE ST DET &,

IOFTBILTPHNEINVWT A4 AT LAZFESTVWELI—HFIEHABGLED, KERFT4RATLATIEY — R
A—FRI77ANBUWRBZIEDHTEDL XD ET,

B 7 7 ARBBADOKEDDa—F7ay Z7ORYI D IZETEHES Z &,
AREZR &, a XY MITITHTEL Z Lk,
docstring Z 5 Z &,

HETFORIRE 2 Y DRIEEAZ AN, FHFMEO T AN E ANLZ NI E: a = £(1, 2) +
g(3, 4).

AR BIC—EMHODH 2 4FT M52, HE TIE UpperCamelCase % 27 7 X4 ITfliv,
lowercase_with_underscores ZBAEIHA X YV v FHIZHVE T, HIZ self ZX Y v FOHE 1 5]
BOEHT (77 ARXY v RKOWTE VZAFR 2R X)) e LTS 2k,

HRTDA=FEHFPTH-THE S50 D6, AAED BRIV a—FT 4 V73RV, YAKRS
HTH. Python D77 4L+ UTF-8 7213 7L — > ASCII 28 d LF L VWEE T,

FERIC, EFADD L THMDFHEZFET AN I — FZHAL DAY TF AT BA[ReMDH 2 DTHIUI,
FE ASCII XFbFANTFITHEOINETED D FHA,
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FIVE

5 — S

W

ZDETI, TTIRFAZEZLIXZOWTINFLLFHHAT A2 23IC, WO H LW ZBMLET,

5.1

DX RERIICOWTHSDL

YR P F=2BNE 200DV y FRHDET, VAIATI 27 bDITRTDOXY v FZLLTITRL

S

list.

list.

list

list

list

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

extend (iterable)
ATITNDITRTOERENBDOY XA MTBEML, VA MEIRLE T, allen(a):] = iterable &
i T,

.insert (4, x)

FRELMBEICEREZMALE T B 158 VR MDA VT 7 RAT, 204 V77 A2 ROBERDERNIC
WADTONE T, o T, a.insert(0, x) TV R FDEIHICHAZITWE T, 72 a.insert(len(a),
x) |3 a.append(x) & ZHiTI,

.remove (z)

VXM T 2z EFELWVHEEZRORIOEZRZHIFRL 3, %84T 2EEZLRITNUL ValueError HiEH X
nEJ,

‘pop([i])

VA PHOIEESNINMEICDH 2EHZRZ Y A 2 HHIBRL T, ZOERZELET, 41 VT I7ABEES N
ZFHUE a.pop() BV R FOREBOERZHIFRL TRLET, ZOHELERIHBRENET, (XY v
R D (signature) T i OMNCH 2 AFEINE, ZO5BHBA T2 a>THZ I E2RLTWEETRD
T, AENE AT 2HBEIIDHD FVA, ZDKLEE Python Library Reference O THEICR 5 Z &
WZRATL &, )
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list.clear()

VDA MHDORETOERZPHIFRLE T, del al:] HEMTI,

list.index(x[,startL end]])
VRXMHT 2z EFELWVEEZEORIIOBZRONBEZ XL SMMEIRTFTRLET, XY TI2EIEILYT
AUX ValueError 2EHINZE T,

FEDOFIETH S start £ end 1FAT A AGLEL LTHRREA, VA NORREAFHZIEETEE T, KX
NBIHFE. start 5IED S DHEMMETIER L, VA MEKROLETEHEDLSDMBEIZHRD F3,

list.count (x)

VZFTO z OHBHEEEEIRL T,

list.sort (¥, key=None, reverse=Fulse)
VA MDOEHZ, 4 Y7L —RH#HHA (in place. TLOT — X ZHEMERTEZHMZ 220 0/) TV —HL
F5, 5IBIEXY — MFEOIRE A RIfEX F T, sorted() DFHEZSEL TLZE W,

list.reverse()

VA MDERE, 4 L —RAFERTHIHIZL T,

list.copy()
YA FOEW (shallow) a¥—%2KRL %7, al:] LTI,

MTRIVZATIORXYy FRIREETH 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(Q)

'pear'

insert, remove, sort LDV A NEEIET 52XV v NORVENPRRIN TRV 2K Wb L
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FHA., TNBHDRY v Fid None #IRLTWE T, ! 24U Python OEHARER 7 — ZHEETITOWVWTD
WKt Lol 7o TV E T,

KO B LR NE I —DD I I, TARTOTFT—X%2Y — FERREREBTEZ DI TIERVWEWS Z 2T
T BIZIR. BRI LY L T & 3. None 3R v Hig T & W\W/=9, [None, 'hello', 10] &Y — 1
EhFERA, T/ ERINEEFERERZZVZAL 78D ET, 22 23, 3+4) < 547 XEMRLEE T
XHHEHA,

511 VR+Z2XZYy 7 LTEDS

VRAMEDRXY v FOBPIFT, BBV A M 2RAXy 7 LTHAET., RXy 7 TR REICEMShE
EDRANCED HENFET (Vlast-in, first-out”)e A X v 7 O—F FICEREZENMT 511X append () 2V E
T ARy 7 O—FLEPHLEFERZID HFTITE pop) 24 V77 AZHHERTIHVET, FIZIZUTDOLS1IZ
LET:

>>> 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 YR bZFa—LTES

YA MeFxa— (queue) E LTS T BARETT, ZOHAE. UCEBMULEREEIICIOELES
("first-in, first-out”), LA L. U A MTIEHENCZOBENEZENRT 2 Z 25k ER A, B (append) H
DL (pop) VA MDKRREIZHLTITI 2RO TIH, A (insert) REDHL (pop) %V R b DITHIZ
MUTITI LB BoTLEVWET (MOEZEZ VO OTOTLTHENDHEINHTT),

F 2 —DFEEEIZIX, collections.deque 25 RWTL x5, ZD7 7 RIEIRLBEF N TOVT, EELBM
(append) ¥HXDH L (pop) ZMHIIIH L TEHRELTVWET, FIZIEULTOESICLET:

1 MO SETIILEARER A 72 22 F2E LT, d->insert("a")->remove ("b")->sort(); DkS3RA YV v FF =4 Y Z2FH LTV
2GERHNET
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>>> 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'])

5.1.3 U X FOREREE

VR PAEERLIZY X P RERT 2R TFRERMEL VLT, FRMAGHIX. 22— > X% iterable
(ATV—FPAREA 72227 b)) OFZNENDEBIIN L THEHERIToMREERIC LV A M 2o,
H BRI T BRI RO DTS — 7 Y ARERT 5 2 8T,

BZIE, RDESRFEHDY A 2ED 20w LET:

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

squares . append (x**2)

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

CHREIN =TT LRI FMET S x EVOHBOERZ/ES (573 EEET2) S ERLTIEE
Vo UTOXSCLTEADY R P20 2EWEH S LGRS 2N TEET:

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

L UTFTHRELTY:

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

I X VIR THAR T VT,

VX MNEREE. FHELodo K, for A, ZLTOMEMUED for 2 if AITHEKEINE T, VR NHNERELD
EATHRIZ, for ¥ if OV TF A MR TREFHAE L 7ZMERP» S22 L VWY R MTT, HlZIX XDV R b
NERELIZ2ODY R FDOEZRENS, ESDDORLERTICLET,

>>> [(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]

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

>>> combs
[, 3, (1, 9, @2, 3), (2, O, (2, 4, @, 1), @, D]

for ¥ if XM A Da— R THUMEFRIZZR > TWE Z 2IFEH LT,

A& TNOHE (Fl: LoBITHD (x, y) OEFE) 1E. X T MHIERDSRET T,

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

V2 MAERLEORITE, EHELASLEETOHELOAX 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']
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5.1.4 X LY X FORATRE

VA PEREFH ORI DONIMEEDORLZDT, 2 MDY A PNEUKRELZHE b TEXT,

KD, EXA4DYRL32O05K5, 3x4 @ matrix IOWTEZET

>>> matrix = [

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

KDV A FNEKIZE, matrix DITEHEANEZET:

>>> [[row[i] for row in matrix] for i in range(4)]
[f1, 5, 91, [2, 6, 101, [3, 7, 111, [4, 8, 12]]

O TRZL512, A A MLV A FAERTIE, Hi for DAV T FRAMOHTIHMEiEINE T, ZDT, &
DHNIXD a— R T F:

>>> 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]]

IhEHS—ELMTI L, XOa— ReHEMkhh 3!

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

transposed.append (transposed_row)

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

EEIITEHE RN O K D DHAABLEREME S HFPRWTT, Z0HE zipO BEPBRWLEEEZLTINS
TLxD:

>>> list(zip(*matrix))
[(1, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

ZDIFIZH BT ARXRY ZAT7DFEMICOVWTIE BBV A DT VINy D BBELTLEE N,
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5.2 del X

VR PO BEREPHIRT 2R, HEIEETAIRODICA VF v 7 RABEET B HERDHD £5, ZHH del X T
o ZAUX popO) XY v FrEWV, HEZERLEFHA, del WEVAMLOLRTA RERELZD, VR 2%
HIFR S22 dTEET (MENIRA T A RCEDOVZA P ERALTIToC0WE LK), BIZIEMLTOXSICLET:

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

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del al[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

1

del 3B EERDHIFRICH R £ T

>>> del a

COXD®RTHAET a 2B T2, (HOEZ a ITRATZET) 2512720 £9, del DHIDHBIZOWTIE
FHETWD EFET,

53 27N> —T 2R

VA BMRTINNE, A YT IARZAFIA R 2o HAD X512, BZL DLEOWHELAH L b ZRTEEL
7o ZNBIE =T VR (sequence) T— XA (typesseq ZH) O ZDDHITTF, Python & FE/ZHESHDB\IRIC
HBEERDT, MDY —r AT =2 BEMENEZ DD LILEEA, BEOS—F Y 2HIHS5—0HD F
3 BT (tuple) BETT,

ZINMFZar<= TSNNSO DEPHZD 5, HIZIEUTOLSICEEET:

>>> t = 12345, 54321, 'hello!'
>>> t[0]
12345
>>> t
(12345, 54321, 'hello!')
>>> # Tuples may be nested:
.u=1t, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:
. t[0] = 88888

(KDR=212%i<)

5.2. del X 49
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HIDR— % 5D E)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:
v = ([1, 2, 3], [3, 2, 1])
>>> v
(f1, 2, 31, (3, 2, 1)

TEDOEBD., RIVDFRRIEFIHIIELEOVTWT, RILDFZAIBIELLBRENZ X5 Ik TVE
T BINEELLZRMLTLBAEMTHERL THOVWTTH, (X IADBKELRRO—EE - =285E513)
TSR ERGED DD ET, XTVOERERATEILIETEEEA, LAL, ETLIKYVRAMND LS REH
AR DB Z L IFTEE T,

ZTINFYV R EBTOETE, ZWTWRZ LG B3 HWTHHAE AT, 270id F&E T, B-D
BMOBERENIORZZdDHY, BREIT Vv 7 (ZOFHOBRFICHTEEY) BIERPA VT v 7R (H2WVIiF
namedtuples DEWREN) TV 7R FT2 I eHZNVWTT, —/. VA MIAIE T, ZEREIL-VTWRLRD
FTI2 7 bPTHD. VWTWATL—MILoTT7 7 BALET,

MEEE 0 HEE 1 HOEE»SR2 X TVOWETT, s DREZITS o, MUT3FRIRMIr SN
TVET, ZDX T NVFZEDIIEMR T THETEFT, —DDEREZFOX I VI [HO®RAIZa Y Z2HilT 5
(E—EZAFEIMTHLZ T TIEIATTTY) SETHRTEZET, ZELAERWIAL D, MIRITT, Bl
WU ToX51ICLET:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

X t = 12345, 54321, 'hello!' & @ FINDINY Y (tuple packing) DHITF, {H 12345, 54321, 'hello!"’
M—=DDR TNy 7ENET, FOHEAEBARETT:

>>>x, 5y, z=t

ZOEEE. =TV ADTVINY D (sequence unpacking) ¥ THFERNRNZ DT, HFHIKIFETOI—F VR
REMES CENTEERT, =T Y RADT YRy 7T, FZOLEMIINFEEINTOBEELRM, GO —r R
DRI LFALBIZTH2 e PERSINET, BRHERORADEZIZTVDNRYy 78— Y ADT Vv 7
ZHABEDELDITRELRN I LITHEREL T ZE W,

50 B5E FT-2BE




Python Tutorial, J'J—X 3.10.13

54 £58

Python 1213, &8& (set) ZW5 70728 HH 53, fEHEL I BEEI2ERZ LRV, HFOT
BNTWRWEREDOEED TS, Set A7 =2 M& M (union). & (intersection), 7 (difference). M#i7E
(symmetric difference) &\ o 7B LRER DR — P LTWET,

RN, F7213 set () BB set ZAERT27-DHATE2 2P TEE T, F: EEESEERT 27291213
set ) BHEALARITNUIRD FRA ({F TERL), BEFIEOHELERLET, HHEEIRDET > a v Tl
357 —XMEETT,

L TFEYA ML —YaryZRLET:

>>> 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
'I", 'd', 'b'}
>>>a | b # letters im a or b or both
Ial’ ICI, Irl’ Idl, Ibl’ Iml’ lzl’ lll}
>>> a &b # letters in both a and b
|a|’ 'C'}
>>>a " b # letters in a or b but not both

'r', Id', Ib’, 'm’, 'Z', lll}

JZ AT R, set WD P R— S TVET:

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

{Irl, |d|}
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5.5 #HZEE (dictionary)

b5 —D, HHRAES Python ICHAAENTVWET, Ut #E (dictionary) (typesmapping % Si) T3,
FEEIIMOFEEICS 7 EAHGE (associated memory)” K 7 EHARECH (associative array)” ¥\ D AR THIES
220D ET, HIHHEAOHTA T/ AMLINTVWE Y =7 R B, #HFHE F¥— (key) TA VT2
ZMEENTOVET, ZOFXF—HMISrDOEERGELRIICKRD 3, XFH. BUHEIEICF -T2 2N TEE
To XTNVE, XTI B, ZOMDEXTINDBEEZEGEHERXF—ICT 2 I eNTEET, HE HDVIIRME
MICEBERIRER A 7Y =27 P 2B X I NVEF—ICTEEEA, VA ZF—L LTS ZI3TEERA, Th
Z. VA MEIRTARRA VT 7 RAIEEDRAZITo72 D, append() % extend() D LI RAXY v FEfES &,
ATV —RATEETLIENTELLDTT,

FERE F— (key): fE (value) DRT7TDEETH D, F—2 (HEOHT) ~BETRINI LR, EEZDL
XWVTLU x5, HAEIN (brace) DR7: {} BZEOFEZAEML $F., » ¥~ TRYISNT key: value DRT 2K
FEOR7 ORI AN Z &, HEOWIAM Y 723 key: value SBIMEXNET; ZORBHERIHAIFFICEHENE &
HEN2DLFEUCHETT,

HETOERREZ, D2HEZMO2OF—2MITEHETI I, F—2HELUHEZMOET L TT,
del T key: value D7 ZHIFRT2 2 b TEE T, I TRELATVE X —2 o THEHEZFRT 2 . LHTZ
DF—ZHEHEST LN TORHEIEIENELNTLEVES, FELRVWF—Z2fio THEZMOEZS T2
F—ITRBYET,

BEF 727 MWL list(d) 2Ff752 2, BETHOLDNTWEIETOF oKV A M 2F—2HAX
NEEFTRELET (V= FENZY X ML WS KD DIC sorted(d) Z-TLEEW), H2H—D
X —PHEBCDHZ0EIHFRZIE, in F—TV— F2HEVET,

M, BEefiofifnple L $3:

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

>>> tel['guido']l = 4127

>>> tel

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

4098

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False
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dict() aYRAFI727RE. F—LHEORTOXINEELY A MroHEERLEHRLET:

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

BT, HENUERBZH- T, FEOF— Lo oEZFNE S

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

F—PELSCTHNDG G, ¥ —T— F5llefio TERT 2 TP EMREEbH D £

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

56 L—TDTFo=vy

FREIIN L TOL—=721T5, items(O) XY v F2RES &, F— 2SS 2EZFRIFICED HEF 3,

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

print(k, v)

gallahad the pure

robin the brave

=T Y RITbENV—T 2T 5K, enumerate() B RS &, BEDA VT v 7 R BREZEFICID BT
ZEBTEET,

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

0 tic

1 tac

2 toe

ZoFREENNLOY =7 Y ABEEKRICL—T T 572012, B zip() BHo TREZEZ VAT S Z
EWTEET,

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

print('What is your 7?7 It is .".format(q, a))

IKDR=12%e <)
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(AIDR=I 25 DfE X))

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

What is your favorite color? It is blue.

= AW > TA—F 2120 £33 —F Y 2AOHEHBZIEHFNIEE L. KOTEE reversed()
PREOHLE S,

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

print(i)

= W 00N O -

S UA%RY— FENEERETL— 7T 3123, sorted) BAEEFEVWET, ZOBEBIIITTORS|ZEEE 3.
V— FEADH TG EIR L T,

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

orange

pear

= YA set() BHS v, BEEERIREINET, ¥—F VY RIT set() EHio7z LT, sorted() S
YWHHHASDER I, EENBI XN TWEY —7 Y RAT, [A—HEEIZ 1 BEOAL—FST7 72T 3EHN
BHETT,

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

LELYEL—THATYRMNEZZEELEZVAERICHESNZTL 290, RODIHLWI R M 2E-TLESIED
MDEDEETRERILD, $EHOET
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>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan(value):

filtered_data.append(value)

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

5.7 ZEIcoOWTHSHL

while % if T o 725 (condition) 1Z1&. EOLEFZ T TR, MOEEFHHS L TEX T,

HEEE T in BE 0 not in 1. HAMENDH 2227 F—OHHIFHET 25 (F7ITFELRVD) ¥ 5 h el
HETBZR N FTFRAITT, BEF is BLUY is not &, Z20DA TV 227 FAEBICRE LA T 27 b
THEIPEIDEFANE T, ETCOHBHEETIZR CBLIEMER > TE D, & HICHEHEE T XD EWELIE
fre b £3,

HBUIEAE S B2 2 e TEX T, flRIE a < b==cld . ad b ID/PhEL Db & cHFELLDRE S
ZTAMLET,

T—NVEE T and R or THEGEAZHAGDOE L Z 2B TEE T, £ LT, HBEHE (205107 —1
R) OHROBEEE not TENET, INOLOHEEFIIL T, HBHEET X D IRWELIEMICR>TWET, A
and not B or C & (A and (not B)) or C HDEEMIC/R 2 X HI1T. T—NHEFDOH T, not ODELIEL D K
b, or PERBEL R TVET, dBAA, NIEFNZHZIXLAOMAEDOEEZRITE X T,

T—NVEET and & or &, WhW 3 584 (short-circuit) HET T, Zh5HDHBETOFEIIE, SEANLIE
RS A, RERAHEE L7z Caliliz Ik £ 97 BIZIX, A & CI3ZET B AMBD L . A and B and C IR
CZiHiiL FEA, —RIC, FAEEEFORDEZ 77— METIEZR S TRVZMEE LTHWS & HIZRERICFE
flix /=51 8uciz b £9,

e fthd 77— N K OFERZZRBITRAT 22 HTEE T, HIZIE

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

'Trondheim'

Python TiZ, C 2138k b, ROFTORAR A vFHET = 2HH L THRINIT S BDENH D Z LI
BLTLEEY, ZHUCED, == BRI TV ZAI=2ANLTLES 2 nWS, CFarsaTRET
2— s o ADMEEERTE T,
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58 =T AL EDMDEDLEE

LT, > Y24 7Yx27 M3, ALy —ry28ofiotr 7y =27 v e B TE 3, BRI FENA
(lexicographical) IEF WO E T, 3. BAID _ODEFELHE L, ZOENEFEL  LIFHUIZ DR H T
BAERPIRE D £ 5, FLTIIROZDDEREHI L, MBS —F7 Y AOBHRENPRE 2 Tl £ 3, HERL
X523 00EENPCTNOR LY =7 Y RABTHNUEL, 2O —7 ¥ ABTORFELEZ HIFIIITWE
T ZOoDY =7 YADETORBOEBRERIE L BRNUE, —Fr Y RFFE LW ARIhET, FADY —
TYADS D —H DRI DT WS = Y ARBIE FOHDS =T YADNI WS =T YR AIRE
NFE T, XN T BEENRIEF ST ICE, HxDOLFI 22 ASCIL EFZAVWE T, LIFi. RtRoF
T2 VoY= Y ABTORKRZITo A2 RLET:

(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)

EBSROA T2 FRLE <> THETZZ2d, ZASDF TV 27 MAEYIRIEX Y v REREEL T
WD THIUTTFENE T, Hl2iR, BERZBERFE OB T, 208 X > TR TThbh 3, flx
.0 2 0.0 FEMTT, —4. BURKKRIEFRSZWESEIE. 4 X —7 1) X—IX TypeError flst 2 REXE
%9,

Bx
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Python 4 &2 7)) XT38, BUOREITZ L, ZhFEFTILTo TELER (BBPEH) 3AbOTVED,
TIhS, IDRVWIRIILEZEEXLVEDL, TFAMNLT 4 X 2o TA VXTIV RXRADANZHELTE
. HMEEORDDICTZ 7 A VB ANTHE > TENEEE 2 X WTL x5, ZOEEER RTUT b (seript) OFE
REBVET, Tl I aDRELRBICON, XVTFUVREIT 272D, A7V T RENLOPDT 741
WHEILL 20 LERA, T2 WOrD T Bl 7 ATENWTEERZBERICOWT, ZOEREQ
=322k Barn7ars sTHENEZWEEI 2D LAZHEA,

IOV ZEREY K= M T 5729012, Python TIEERE 7 7 A MIZENTEBE, X7V T oS &7
RDOMNGhEA VARV A LTHES FERHDET, TD7 7 A0% EPa—IL (module) LM ET, TV 2a—iL
W2HZERF. MDEY 2 =% main €Y 2 =)L (EITO My FLNLPREHE-RFTT7 7 LATEZEHDE
FDZRIELET) I import (MDIAAR) $HZLHTEET,

EY 2 —/UE Python DERBPXDBA 277 74V TF, 7 7 A NVREEY 2 —VAREREE .py HDO0kdoD
WKHEDET, TEY2—LOH TR, (XFHND) T a—AH%E 7B — VAR __name__ THETEE T, flx
3. BRUEADDTFRA LT 4 2 %2fioT, BEDT 4 L7 FVILITONED 7 7 4L fibo.py ZERL T
AEL XD

# 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
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RIZ Python £ ¥ X7V RIZAD, T 2— L2 TOa~>Y FTimport LEL & 5:

>>> import fibo

ZOBMETIE, fibo TERSINEMDO AT EEIED namespace (FEMIE Python DA —F L &HEIZERM
EBRLTLEIWV)ICEBMT 22 3H D THA, HIZEY 2 — L% fibo I 2 ARIZEMIEML 3, B
WEEY 2 - VG EH-oTT7 7 ALET:

>>> 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'

B zEA#S D6, n—ANVRBAENICRATE LT

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

6.1 E2a—JLICOVWTHII L

EY 2, BIERICR TEITLEANS ZEDTEET, TALDEITLIEY 2 — A 2O T 27
DDOBDTT, ZTALDETE. A VEBE—IFXDOHFT B Y 2 —NLERRODP o728 P IFETEINE
To N (T7ANDBARZ Y TP LTEITEINZGEDETINE T, )

BERDEY 2—NVE BHOTD T 74 RX— M RAHIZERZH > TWT, EY2a— L TERIN TV DT —
TNETB—rOVBRAFEME LTHEVWEST, Led>T, BV a—LOfEHIZ, 2—F 07 a— L ZHEH
RINLEEPEZ 2 0 ZE T, Z0—NUBREREEY 2 -V THI P TEET, —H. BOWMT-oT
WAREEE B A LHRL TOWIUE, Y 2 —VHNOBEKESIRT 20 L [F UKL nodname . itemname T, £
Ta— DT NVERZ NS EHTEET,

EV 2 —NMEMDEY 2 — L% AL VY KR—FTEET, import XWEEV 2 —)L (XBHREFZWERZUTSITH) @
FHEHICEZE T, ZHUIBEETH THHETIED D EVA, 1 VY R—-bINLED 2—1FAE TV 210
by FLL (B2 7 A0 I2EWTHIUR, BV 2—1D7a— IULRARIZERICEINE T,

import XIZiX. HBEY 2 — NV HNDOEH[%. import ZETLTWEEY 2 —LOAFTZEMAICEER D At &
WO RN H D 9, FIZE:

*1ogpay BEBUERDS P FET XNE O T, BV a— AL LOBBERPETT S 2. BERIEEY 2 -1 7 a— L4
Zef I IEIIX A EF
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>>> from fibo import fib, fib2
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

ZOEMEX, import ONRE 722 EY 2 —NE%E B —HLRAHIZEMMNICED ANS Z2Edh A (oT
LofITiE, fibo IZERINFEEA),

EY 2V TERINTVAELHETE 2T import $22 WS ERBHH F5:

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

COHEEXHTRE 7YX =227 () THEZIDOERVTINTOAREA Y KR—bLET, FAL DEHE T,
Python 7”029~ — 3 OEFEEHEHENEL A, RHOARIDA ¥ & —T ) Z—ICiAhFEh, EREADAHI
EEEZLTLES RSN H 20 5TT,

—RINE, B 2Ry T =I5 * & import TR WVWIHIRD FIZIIERTEEHA, 2WLWIHIDIE, &
DEEEITS L LIELIEBAFEHICZ LWVnwa— RIZR3N6 TS, LirL, MiitysarTxr—&A4 TORBEZES
FT72DIHE S DD WTL £ 5,

Y 2 —VEZDRIZ as BV TWEEIE, as DRADGHIZERE, A VR—FENEI 2 — Lo EML
%9,

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

CHUFEERNCIE import fibo X RILHETEY 2 — A% A4 Y E—FLTWT, BE—DENIA VHE—FLE
a2 £ib L WVWIHILRTTIMDIRZ 2 X 5ICR>TVWB Z LT,

ZDA4 VE—PFFEEZ from BTV TWTHFZ. RIUHENELNET:

>>> from fibo import fib as fibonacci
>>> fibonacci(500)
0112358 1321 34 55 89 144 233 377

AR ETHEREOHBHT, FEV2—-LE@EAYX—FVEXD 1y a>rIleiZ 1 BT import X
NEFT, oT. EVa2—AZBIELEHEICE A V2TV X2HEHILELRINERD FEA - B
Lk, ZOBTFELLTTAMLIEVESY 2= 1 27> 5EICIE. Bl Z1E import importlib;
importlib.reload (modulename) @ & 512 importlib.reload() Z{H > TL =X\,
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6.1.1 E2a—-IILZRXRIVTFELTRITTS

Python €Y 22— %

python fibo.py <arguments>

YHEITT 5. __name__ 2 __main__ DRRESNTVDHEZRVT import L7z ELRIT LS ITEY 2 — LA
DaA— FHRFTEINET, DX DEY 2—LDKREI:

if __name__ == "__main__":

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

ZDaA—FEBMTZIET, ZDT7 744D import TEBEY 2a— L TH2LRFHCAZV T 2 LTHEX
X201 FET, BERLEY 2 -2 "main” 77 A e LTGEEIXNZ &2, a~vYy FI 4 VEERT
23— FPFEITINE0HTT:

$ python fibo.py 50
0112358132134

EY 2=/ import ENHBEF. FDOI—- FIIETINEEA:

>>> import fibo
>>>

COFEIFEY 2 =ML LY A VX =T 2 —RZRMELTD TRAMDLDIZ (R VTP E2EI 2 —)L
YLTEHLT R P24 — F2FEFLT) HbhEd,

6.1.2 EZa—I)LEER/INX

spam EWVWISHFDEIS 2 —NEA VR PFTELE, AV X—TVRX-WEETZOHFMOMEARAEY 2 — L%
WLET, EY2—LHAD—EIL sys.builtin_module_names IZH D 5, HOH 5740 - /251, spam.py
EWVWOHFIDT 7 A V% sys.path KHET 4 L7 VDV RAM»LEEL ET, sys.path IZLAT D5 HIEA
ftxhxs:

o AMMENZRZ VT IDHZT4 L7 MY (HEIVWET 7 ANDPRESNBZ P o ZZ ALV P T4 LY
FU)o

o PYTHONPATH (74 L2 hUHDY R b, ¥ VAR D PATH ¥ [A LX),

o AVRAM—IVHEIMHFE LT 740+ (BRI LT site-packages 74 L2 b U —DEFEN, site E
Va— ko TIHII3B),
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B YRV w2 )y okl oBIGHREINE T, SWHZ2LS VRV v 2V 728074127 PUIEE
Va2 = URREOSRIZEN TNEE A

It 2 7%, Python B2 J 413 sys.path ZEIET 2B TEET, A7V T I 74 VE2ELT 4 L
7 MUDPRBEASRDKH, BHES A TV R LD SFNCGEBMEINE T, BRDOT, 24 773VDT4 L7 MVIZH
57740&Db, FOT4 VLI VVRHBFECHRDRZ ) T IBEHRLTA YR—-bINFET, Zquk, £
FA77VEZRRLTEEMATVLOTRVRD BHEVDOD £ TY, XDFLVWERE FEED 21— 25
LT ZEWw,

6.1.3 " a2 /X1IL” Sz Python 771l

Y 2 -V DFHAAAE EFILT 5725, Python 133 ¥ A VFEADKEY 2 — L% __pycache__ 74 L7 b
Y @ module.version.pyc 77 ANELTHFry v alEd, TITversion iFa v A LENZET7 741D
Tx—<v b ERTHDT, —MIVICIE Python D= 2 Y HFSTI, fflxiX., CPython ®V VY —X 3.3 D,
a YA NEAD spam.py I& __pycache__/spam.cpython-33.pyc £ L THF ¥ v 2aE&NBTL D, IO
HOEEICE D, Python DRBZEBDV Y =R N=Ta DAV RANVBAES 2 —LHARETEET,

Python 1Y —ZADEHEHKEZ 2 Y R4 VFEADDDEHEE L, 2V A IVBEAD S DHBEFH TR R EFHI >3
ANDPRBEN o TWRWHRIERL 3, ZHIXERCHE T INE T, £/ a VS UBAEY 2 —IL
379y b7+ —LIEMKERD, T—FT 7 F Yy DRERLZIATABMTRA—DI4 77V %EHETZ22 BT
=E9,

Python X2 DDHERXF ¥ v 2D F 2 v 7 RITVERA, 02D, a~vY RIAL UPSLEEEY 2 -5
HIAENTHET, BICHIAY M LEN, MREZREFET 23D EFEA, 20D V=R - EV2—-10D
BROWBET, Fv v aDREITVERA, Y—RADRW (AY A VFEADHDDAD) BfizHK—+bFT 5
W Y RANVBEAEY 2= UEY =R+ T4 L7 VIR TERLT, V=X T4 L7 IRV =X+ E
Ta—NBHoTIEIWITEE A,

I 28— MMANT D Tips:

o AVNRANEAEY 2 =DV A X%/NELFT570DI1Z, Python 2= FIZ -0 £721k -00 X4 v F %
S5 TEFT, -0 A4 v FiX assert A7 — b XY MEREL, -00 A4 v FI& assert A7 — b X
Vb  doc XFHNEBRELET, W00 TBRTIAIINODREINDDDIKFELTVDS
AHEMED D 27280, BAWME L TV E0E2HEBELTWE L ERBoTIheDF T a v EFSRET

T, VR ENFEY 2 —UE opt- X T EFH, HEOI VR NVEAREY 2L X DF A4 XP/NE
KD ET, FERDOV Y — R TIRHRELOFENZED ZA[ReMENRDH D 7,

e .pyc 7 7ANR .pyo 77 ANDLHAHEINIZE LTS, 0TI AE .py 7 7 A A 6EABENT:
CEIDMSERICEESTA2DITEDD FRHA, .pyc 7 7 AL TEBLEINE DX, FARAARIILD S
K720 T3,

e compileall EY a2 —N%EHoTT 4 L7 FUVADERTDEY 2 — MM LT pyc 7 74 VEELZ LD
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Python Tutorial, J1)J—X 3.10.13

TEEY,

o ZOMFICET ZEMIX. HIEDOT7Tn—F v — b EED T, PEP 3147 IZit#lEhTWE T,

6.2 EZEET 1)L

Python 3HEEEY 2 — 54 77 VERMLTWT, Bl Python 54 77V VUV T77 LY AW0) FFaXy
PR LTOE T, ODDEY 2 - VEFFHEDATICRET 7 EALRVDHDD, RSP, YRATLa—LRY
OS OMRERFIHT 272012, A YR —TVX—HFICLIL I YENTVET, #5002 EY2a—bty NI
$T7 59 b7 — DIMAF LA 7> a v TF, HlRIX, winreg €Y 2 — L Windows ¥ A7 L TDA
EXhTVET, 1 OFHIMETZ2EY 2 =12 LT, sys BV 2 —lid, 2TD Python £ ¥ X =7V X—IC
EILRA VENTVE T, sys.psl & sys.ps2 EWIZERII—RT w7 e ZRT 0> 7 MTERT 5
EERLTOVET:

>>> import sys
>>> sys.psl
S>> !

>>> sys.ps2

' [

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

c>

INEDZODERIE. A YR TV ZBMFEE—NICH B L ERPERSNTVET,

A sys.path I XFIDPLRDZVAIT, AVRTVEIPES 2 -V EBMRTI2LZDORREZRELE T,
sys.path [FEREEZEL PYTHONPATH %> 545727 7 # /L b > RIZ, PYTHONPATH H33%E & T W ITFAUTH AIA A
DF 7 4V MEIHRESNET, FEENLRY A MMETEE T I eNTEET:

>>> import sys

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

6.3 dir() B

FAABEE dir ) &, BB ED 2 — LB EARAFEERL TV ELFANSZDIIFHONET, dir() &Y — b
INEXFHDY) AN EIRLFET:

>>> import fibo, sys

>>> dir(fibo)

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

(RDR=I12FE <)

62 F6E E a2



https://www.python.org/dev/peps/pep-3147

Python Tutorial, J'J—X 3.10.13

(AIDR=I 5 DREE)

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

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

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

'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount',6 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',

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

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

'warnoptions']

IR ZT IR, dirQ BBIEERL TV ARTESIEL 7

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

>>> fib = fibo.fib

>>> dir()

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

ZH, £V 2—, B 2o, IXRTOFBEOLHEIZV XA M T2 LIERLTL XV,

dir Q) 1. FHAADBEBREROLENIV A LEV A, TNHDAFINSRZ YA NERAER S, EHEEY 12—
JL builtins TERINTWVE T

>>> import builtins

>>> dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',

'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',

ROR—SER)

6.3. dir() BS%K 63




Python Tutorial, J1)J—X 3.10.13

(AIDR=I 5 DREE)

'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', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'mext', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

6.4 NvIT—

Ry r—3 (package) 1&. Python ®EY 2 —VAFIZEM%Z 7 Ny MIZEY 2 -8 2o THIELT 2 T
TY, BIZIE, EV2—NEZABE A LVWIR r =YD TEY2— LB ERLET, BrHY, EVa—
NERHT 5, HlADEY 2 —LOEENHNDO 7T —NVERHITOWTDILZL THHEL LT 2D
R ESIE. Fy MIZEY 2 - A ZRAT % . NumPy ® Pillow DL S ICERES 2 -0 5R By
r—YDEEZEN, HODEY 2 —NZIZOWTLELEL THHEL LR 5,

HE 7 7 ANRER T — R E—HICWI 72DDET a—ADaLrsay (" Ry r—I7) ZEFFLEVEREL
FLED. B 7 ANMCEEZL DR SEADD 2 (EEITIRT. flZIE .wav, .aiff, .au 7R ¥ Cibik S
NET) 0T, BRI 2L R T7 7 ANBREMHAEZRT 2 €Y 2 — V%, FLAD XY TF Y ALEDT S
BB DS LNERA, o BRET— XN U TET LWL RMBOBRE (I X 07, ma—oBh.
4 a7 4 RO, ATINRRAT VANROERRY) D205 LMERTA, £5K2L. 25 LIEER
FITTL2EY2a—NZRTLERCESZERARSZTL S, AT (BENZRT 7 ANV AT ATRE LK) <y
=Y OMERTNLET:

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

wavread.py
wavwrite.py

aiffread.py

(KDR=I1%i)
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HIDR— % 5D E)

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

Ry r—T% import T 5FE, Python I sys.path EOT 4 L7 PUZBRLT, by TLRALDARy 5 =T D
Aol 77427 PYREELE T,

The __init__.py files are required to make Python treat directories containing the file as packages. This
prevents directories with a common name, such as string, from unintentionally hiding valid modules that
occur later on the module search path. In the simplest case, __init__.py can just be an empty file, but it

can also execute initialization code for the package or set the __all__ variable, described later.

Ry =D —HiF, HMLDEY 2—N%Z Ny r—I05 import $5ZeNTEET, R

import sound.effects.echo

ZDOEAEIZY 7Y 2 — )L sound.effects.echo ZU—FLEF, ZDEY 2—NE, LUTFD X S ICwEL4H]
TZRLARTNERD A,

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

B7EI 2 =% import T5HI—DODHEERLET:

from sound.effects import echo

INHY TEI2—Jl echo T —RFL, echo v Fr—VH{ERIBEHF L L TCHHETELZ XS5ICLET,
WHoTUTDEIICHWA Z N TEET:

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

EBHIHI—DDONY T -z e LT, DEREBCAEZER import 3250835 D 3
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from sound.effects.echo import echofilter

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

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

from package import item Z{H S 5A. item %y 7 — package DV TEY 2 —)b (F7FY T8y r—
V) THDPFEVERAL. BRI 7 A, BHBD X 572, package TERZIN TV BHIOELEITHrEDLRVI L
WWHEELTL XN, import UEF T, item 3w F —IHNTERINTWVEDE I DIANET, ERINL TV
BRI item FEY 2 — VB THELREL T, EVa—A%20—-RFLEILilAET, BLEY 2 —LDR
O 5 RFUE, ImportError 2AEHEINE T,

KHHZ, import item.subitem.subsubitem D &5 R E Mo 725G, RIARD subsubitem %k FEERIX
Ry r—=ITRINIRZD FHA BREDBERIIED 2 ARy r—J I TEEITN, —DOHIOBERTERIN
TWVE 27 7 APBBPERITIITELE A

6.4.1 Ny 7r—oH5 * Z import %

ZHTIE. Z—¥7 from sound.effects import * X FHFEWiH, EIHRZDTL & 55?7 HEMIE, 5
DOTHETT 7 A NS AT LDBHARLN, ZDONR T =W EART TEY 2 —ADHLhE#HRET, &£T%
import $%. YWOMEHZELZETL &5, ZNRIEEVRHELE22>TLES LDV ETL, H2HT
EY2—/V% import $5Z 8T, ZDEY 2 —ADHIRIVIC import Shiz e FDAFEEL THRLVEITEH
ZTLESI LD LOERA,

ME—DIRIRIZ, 8y F— T DIEEII Ry =Y ORG|IZIRIICIRBEEE 2 W05 HDTY, import XD S
FNE, vy =0 __init__.py 32— FIZ __all__ EWVWOHAFTO VU R FERSINTOWHUR, from package
import * 23PN 7z & XIZ import TNREED 2 —LFHDY AP LTHES, EWVWSIHDTT, v r—JDH
N=TayPRY) ) —RAEN2 LY R M 2RIOIRBICERT 2D Sy r—YOFEDOHEELZD XTI, H
DDy T =I5 * % import T2 EWVWIFVWHEREZLNRVWIZLIX, Sy =Y DIEFZZOEWAZY
A=PLABEVWZZIZLTHDPFEVERA, BlZIE. 7 74l sound/effects/__init__.py IKI&. KD XS 7%
a—RFZANTH IV d LLERA:

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

ZOPFITIX, from sound.effects import * ¥ % &, sound.effects v 7 —I N OIEEINZ 3 DDH
TEY 2 =D import INBILICH-TWVWSE, LWVWI L EEKLET,

LD __all__ BEFRINTOVRIFIE, FAITX from sound.effects import * {&. /Sy o — sound.
effects DR TOY TEY 2 — L EZHEDHATZEMOHF A import LERA o ZOFHIZ HFEIC L > TIW)
Wfta—F __init__.py 254TLTC) >y 7 —3 sound.effects 2’ import TN/ WS T ®ERL. €D
Ry r—Y TERINTVWBLHT 22T import 37213 T¥, import XN 2 &R1ICIX. __init__.py TE®
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SN (. HRINICE - FENLY TED 2 —) BEENET, v r—IYDY TEY 22— T, MEID
import X THIRINICE — FENbDHEAET, UTDa—F2EZ TS W

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

from sound.effects import *

L DBFITIE. echo ¥ surround £ 2 — U HBIEDKRETZEMIC import NET, ZNSHDEY 22—/ from.
..import XHFEITEXN/ZFHIC sound. effects ATERINTWVENHTT, (ZOMEIX __all__ 2RI
TWReEICHExFET, )

FEHEDEY 2 — L Tld import * Zffio7z ¥ 21T, FED X — - AT D A Z N (export) §5 X512
RETENTREVETH, ZATHREDEBOI—-—FTRRVWI TR ARVWEEZX T,

from package import specific_submodule % {f - CTH D MEIIR NI LICHEL T3V ! HEEZD
FELEEZ, import 2175 €Y 2 —ABMD Ry =Y L LA 2ROV 7EY 2 — L 2R ITIIR S0
BarRwcHRans A TT,

6.4.2 Ny Tr—CREHE

N —=IH (WRDOBID sound Ny r—=IDEHIZ) 7Ry F—YDEE D ITHELETA TV EHE. ot
import Zffio THBERICH 28y =TI 2SR TEXET, HlZIE. £Y 22—/l sound.filters.vocoder T
sound.effects XYy 77— D echo EY 2 — L&z 32 L, from sound.effects import echo %f{#f
STEMNTEZET,

F 72, BRI MENT import % from module import name DA D import X THIHTE £5, ZOHRNA
% import Tid, LD Fy S THEBXIUE Ay F —Y2IBEEL £, surround &Y 2 —LOHITIE, LT
DEIITEABATEET:

from . import echo
from .. import formats

from ..filters import equalizer

X import IZIHAEDEY 2 —LHZER—ARXTEILIRKFERLTLEI WV, A4 VEY 2 —ILDOLETHIEFIC
" _main__" DT, Python 77V 75— a3 YDA VEYa— L LTHAZINZZE2ERLTVWSE
P 2 — VTt import 2RI T 2 RNETT,
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6.43 BT LI MIRONYT—2

Ry r =1k 5 —oFlREEY LT __path__ 29 R—-—FLTWET, ZOEEIE. v r—ID __init__
py FOa— FAFEITENZ XD BAENC, __init__.py DD SN TWEF 4 L7 PUEDA-72Y A MRS
IOWEMbENE T, ZOEBIILHETHI e TEE T, ZHEEZMRA S, UBEED Ay 7 —JIZAoTWV3EE
Va—RoH TNy =Y DOMRITHELET,

COBEERIE Y A Y BEITRR S RVDTIA, Sy 7 — SWIHET 5 EY 2 —ABERIET 570105 2 b
HTEET,

ii1pz3
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SEVEN

ABheh

a7 7 ADHNHERIZWL O0BELRD D T, T—XEAEPITD I THHITS 22 dHIUI, Rk
7D T7ANCELZI DD ET, ZOETIE. 29 LEEO»OHTDHECOVWTEELET,

7.1 HH%ZERYI<T+r—Iv +T3

INFETIZ, BEEHNT 2001k RX (expression statement) £ print () BABOHTEE Lz, (BB
T7ANA T 27 FD urite() XYV v REMHS HFETT, EEHNTERT 7 7 4 LIE sys.stdout THSET
XET, FHEIATIVY 7LV RAEBIRLUTLIZE WY, )

HzZeH{H XY ) CEZ RO ED D, 74—y bEHIELEZVWEES 213X HBZETL D,
Hh%E7xr—<vy bTB3HFEEINL20HD T,

o« 7A—= v MEANFHITIIL 25 IE HESIHFC=HOME I AFORNC £ HD5WVIEF 21T
TXXFHNRBD ET . ZOXTFHORAITIE, X7 { &35 } OMIC Python DXMET, 2O o%
BV 7 I NMENSIRTE LT,

>>> year = 2016

>>> event = 'Referendum'

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

o XFHID str.format() XV v P&, 5P LFMELBL2D T, 2ITH { & } 2o TEBRAT
GO ZMT T, MiAVT +—<y POFEREHEE TN, 74 —< v P TNINROERE L Z 54
BEHHHET,

>>> 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%'
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o BRRIT. XFHNDR T 4 ZBIERREEHRER V., 2TOXFHIZHATLHEL, Bvw@Ebor 47y bz
ERT & £F, XFHAUTE, XFHORIRRZ R L THRE S e 7 AEICHI 2 2 DR 38 F 217 5
XYy RPWLO0H D %9,

oMM TH2HEZMNTNE, TNy FTHINTERE TIER TR LIV E ZiE, repr () BB str()
BT EARMED XFINT T E ST,

str() BIEIIMED NHICHED 2 RBZIRTDHDH DT, repr() B A ¥ X =TV XIZFHD 2 (H 2 WIEFEHE
E 7 BHE DN A3 S SyntaxError 127223 K5 7R) RBZET-0DH DT, AT DITHE L 7%
EORBERZZR VWA TI 27 MZBOLWTIE, str) & repr() FIUMEEZRL ET, B, VR MPOHER
RHO LT 5T —XMER Y. ZLDENED SO L THRICRBREZELET, —77, XTI, 2 005
RBERBEFR o TVET,

WL DDBITS:

>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'
>>> repr(s)
"'Hello, world.'"
>>> str(1/7)
'0.14285714285714285"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print(s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
... hello = 'hello, world\n'
>>> hellos = repr(hello)
>>> print(hellos)
'hello, world\n'
>>> # The argument to repr() may be any Python object:
. repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

string €Y 2 —/L D Template 7 7 A b, XFHFTOMEZEIRT 2RO SEZRELTVET, $x DX 54
TV —=ARNE =%, ZOEFEHECHL2MELEESBMIITL, X7 +r—<y MG TH RV
T3,
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711 74—y FEAXFHUTII
74 =< MEAXFV T IV (L LT fstring £ MR ET) TlE, XFHNOHEIC £ » F 243, L%
{expression} ¥ #H < Z & T, Python OXDEE XFFHNDOHFIZATLAD F T,

F7 a7 —<y MEETEROEAIMIONET, CO7xr—<7y MEETRX Lo THD 7 x—< v
FHRERIEICE 2T, XROFITE. HEET 2/ EEMUT 3HICAOTI7+—~<y FLTWET:

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

i DRAICEEEDITRE, ZFDOT7 4 — LV RORNDOIFIBEIEETEE T, ZDOMEEEIXHEZ R X 5 DIEF
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

OEMTIX, 74—~y NTERNMELZERRT2DIMEZLET, "Na' iTascii() &, "!'s' X str() %, "I’
¥ repr() ZHALES:

>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.

=fEEFEHMT 2 e XZBEAL T, X 43—, XERHlL72XTHIRE, O TRRENTT,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

= FEETF DFMIT DOV T self-documenting expressions #ZHB L TL 72 & W, 74 —< v MZOWTOLREZ
formatspec DV 77 LV AH A FEZBRLTLEZ W,
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7.1.2 XFFHD format() XY v K

str.format() XY v ROERERWLFENFIIRD LS b DTT:

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

M ZOHOXF (ZN2 74—y b7 4 =L FEFEET) I str.format() XV v NIt T
Yl MIBHENET, FENOPFDOEFIE str.format() XY v FIREINLI TV =27 PDOEEZRTDIZ
R ET,

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

eggs and spam

str.format() XY v FIZF—V — FEBDPEINZGE, ZOHEEZF—V— FEHOAFIICE > TESREA
£73,

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

This spam is absolutely horrible.

EFG IR e ¥ —7 — P51 EHAGDETHES e dTEET:

>>> print('The story of s , and .'.format('Bill', 'Manfred',
. other="'Georg'))
The story of Bill, Manfred, and Georg.

BLBRWERTFNNH D, 20208 L B0 EIE, ZRHZESIOMETII R S EROHARTTBRT
HLEWVTL &S, ZHUE, HHEZFEEL T, AN [ 2> THEDX - 23T 2 Z L TARETT,

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

TEE table & xx GLiEZ o TXF—U— Nyl LTHEITHESDD £9,

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

ETOA—ANBEBDA - 15EE 2B THAABERK vars O LillAEDE 2 LRITENTT,

Ble LT, Toa—FMTREZONLBHREZD 2R 3/PEBA LA INZERL $T:
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>>> for x in range(1l, 11):

9

0 ~N O U W N -

9
16
25
36
49
64
81

10 100

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

27
64
125
216
343
512
729
1000

str.format () 12 & 3 XFHEXREDTLLMHIL, formatstrings ZS L TLZE W,

713 XFINDFERTD I #—< v k

KiZ 2k 3RDMEISBBFAILRETERTTI 4+ —<y PLEDBDTT:

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

9

0 ~N O O W N -

4

9
16
25
36
49
64
81

10 100

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

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

1

8

27
64
125
216
343
512
729
1000

(BH T LDOBDRR—=ZA—l5731% print ) OEHETEMEINTVE Z LITFERELTLZE W, print () 1EHIC
I ZEHZEBMLUET, )

XFHNA T 27 FD str.rjust() XV v Fid, HEEINLBD 7 4 =L R FHNDBEZFETAS X SITKE
HNCZEHZBMLUET, FAFEDOXY v K2 LT, str.ljust() & str.center() 2’HH ET, ZNHDXY v
FIEMI N 21T DI TEZRL, ZEHLOTFIZRLET, ANCFIDNETELHE. XFHz2Y]D
HOHLZIEIFET. HEZOEFERLET, ZOMRDEDIIHTLDLA 7Y FBREEERICR L0 LILE
BAN, BOEIRODICHEZHINZ IDIFELTT, (RYHRYDFEDEZTVLVDRE, £ETDOH T LI
x.1just(@) [:n] D LD ICATARAREEZMA S Z D TEET, )

7.1.

HNERPI<T+—Iv T3
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HI—DDAXY v K, str.zfill() &, BEXFHOLEMEZELRGEDLET, ZOX Yy FEELADKFSZIE
LR ET:

>>> 12" .zfill(5)

'00012'

>>> '-3.14" . zfi11(7)
'-003.14"

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

7.1.4 AVWXFINEARES E

% HET (RR) IXFINDO 7 +—~<v FTHHZE T, 'string' % values &\ 5 XFHDE X HNHE.
string OHOD % FHFIL O H 5 WVWIiE values DR D OBERICEMZ SN ET, Z OBIMEIICFHIMM e LTH
BRTVET, fIZE:

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

X DFELWERIT old-string-formatting 125 D £7,

1.2 771N EHRAHAEZTT S

open() & file object 3B L £F, KK, open(filename, mode, encoding=None) D& HIZ 2 DDNESIF &
1 2ODF == N5z THEHEIN T,

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

BHIOGIEIE 7 7 ANVAD A5 7 XFHNTT, ZD0DD5IHHXFHIT, 77 A0 EDXSIMH S e rnT i
BOXFHBA > TVET, mode 1&. 77 ANDHRAH LERLRS 'v' | FZAAEH (FA%OBED 7 7 A A0
HPNRFHEZINET) o 'w' LLET, 'a' F37 7 A VEBERRACEHEE T, 77 A VIEZAFhIAEIE
HEIIC 7 7 A L ORIMTBIMEINE T, 'v+' X7 7 A V2 HiAE M Z 3, mode 518IIEMEATRET
BRI NHEE ' THHERELET,

WHE. 77 A NMETFALE=F (text mode) THIIN, FED TA—FTa4 VY Txrya—FIhik774L
WML TXFINEHABTELES, TYA—Ta 27 PRESNLRTNE. 774V MET Ty b7+ — L MK1F
T3 (open() ZZLTLZEW), UTF-8 BBEDHFE LOFUED 0, BTy a—7 14 Y 7RIGE L
WIGELIIMNE encoding="utf-8" DIEENBTITHTT, E— FNIZ 'b' D5 L 7 74 N% binary mode T
MEFEd, XM FV—FE—FTDT—XX bytes A7V =7 b TitAEELET, 774 NVENLFY—F—F
THLER IVO—Ta VY BIRETEEEA,
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7HFZAME—FOGARD T, 77 v b7+ —AEAFEDITARELS (Unix Tl \n . Windows T \r\n) &7
O \n AT 2007 74V OEETT, 7FAME—FOEFEZXAATIE. \n PHTL 28277 v b
7+ —LEEDITRELBICRTONT 7 4L FOEETT, TOETHTONEZ T 7 A LT —XOEHUITF X b
T AMEEFL B EE T2, JPEG 7 7 A LR EXE 77 A NDEIBALFVF—REWRET 22N 0H D %
To ZDEOIRT 7 ANEHAEZTIHETEERL T, A FVE—FZ2/S LT LTLEEW,

T7ANATI 27 VeI L ZFWZ with F—V—FEHF5DFRBVWEETT, ZoRAK, WEAIZHIAN DT
ALTOIRITHREICTI 7 ANV EbS2ALHL 28 TY, with 25 ¥, FL I &% try-finally 7Ry 7%
fioTELLID T o eEHRICE T

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

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

True

L with F—V—FEFHLLEWESE. 774V EHL, ZO7 7 A LDEDIFHINZS AT D) Y —
ZEBEBIIRIRT 272012 £.close() ZIEFHLTL X W,

B f.urite() % with ¥F—V—F® f.close() ZHHLTWKHEUCHE LGE. 07T ADBEFITKT
L7BE TS, fourite() OEFIEDBF 4 A7 LI EFAEFNEVWILHHDET .

with X f.close() DMFUFHLICX>THUONZRIC 7 7 ANA TP 27 P RfBS 2§53 %22 CUED
%E&L\ij‘o .

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file.

721 274N ATSTI DAY YR

ZOFOLEDHNE, £ LW T 7 A NI T2 FBBICERINTVWEBDEIRELET,

7 7 ANVDOANEZwGAHTITIE, f.read(size) ZFFHLET, OXY Y FIIHLZEDT— X Z2HAHL T,
B (7% N E— FOBIA) 2 bytes A 7T 22 b (R4 F ) —F— FOBE) ¥ LTGELET, size 1247
¥ a Y OBEE TS, size WEBEINTDEDHMTH-7HBE. 77 ANVOABETEHAHL GRLES, 7
U 774N YDRXEY) D_MEOREZSDHIHEITNEIE DR 20D D EH A, size HATRVERS
. KT (7F A ME-ROHA) size XF. (N4 FVE—ROBHAH) size N britAELTRLET, 77
A N DI T TIGEL TOREE, £f.read) EEDOXFH (1) ZELET,

7.2, 771\ ZHRHEETTS 75
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>>> f.read()
'This is the entire file.\n'
>>> f.read()

f.readline() 37 7 A AH 5 1 TRFZFHARD £3, SITXF (\n) BFAH SN FHNOMKERNTED %
T BEATHEREINZDIE. 7 7 A ADBHITTRD o TOBRWHEDREITOATT, ZhiF, ROERDVEWV
TRVWEIIWZTZ27%HTT; f.readline() HEDXFHNZIRELO. 77 A VOKIZE LI R0 D %
To —7. ZEHTIE '"\n'. TROLBEUT 1 XFEI»ORIXTFHTRIEEINE T,

>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

T 7 AN SEBAT 2 mANBICIE. 77 ANLF TV 27 MWL TL—F2EBL FiEED D 3, ZDHEEZA
Y BHRINCHEZ, EFET, BHEBELRa— Ik 5

>>> for line in f:

print(line, end='")

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

T77ANDIRTOITEY A MR THRARD 7205, list(f) X f.readlines() #ff5 2 dTEFE T,

f.write(string) &, string DNEEZ 7 7 A VICEZIAA, BEAFNLXFHERLE T,

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

F7Y 27 OO, FEATHNCERLZFNIZD FEA - XTI (TFALE-F) & bytes A7 =
Z7h (NFV—FE—F) OWFTHLTT

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

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

18

£f.tellO . 77 ANFA T2 DT 7 A NVHEBIFIHREONEEZRTBEERLET, 77 A NVHOHRE
DMEIZ. XA FVE—RTIET 7 A LDLENL DAL VT, TFAME— FTCRAHBRETCRINE T,

77 ANF T 27 FDMBEZEET 51213, f.seek(offset, whence) ZfEVE T, 7 7 A AL EIFHEAE R
(reference point) 24 7+t v Ml offset Z R L CatREINE T, BRI whence 5IBTHEI X T, whence D
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i3 0 21X 7 7 A LD FEELSHHEID. 1 ZHIRRED 7 7 A MBRF WV, 2 25137 7 £ LOKIEE SRS
YLUTHWE T, whence ZEMTEZIENTE, T74LFDEIZ O TROBSHEEL LT 7 A LOHEE
fEVET,

>>> 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'

THF A7 74 (mode XFHNT b 2N T aho735E) TR 7 7 A VDS S O EICNT 5> —2
PRI EINTOET (Flste LT, seek(0, 2) TZ 7 A LDEKEBADY —ZXA[HETT), /. H—DFH
W7z offset L £.te11() D HIRSN/EL, 0 DWTIADTT, ZHLHND offset HIFRERDIRS V% 5]
ZEZLET,

T 7 ANETY 27 Mzl D isatty() R truncate() Wolz, HEDMHLNRVWAY v F3H D FT,
T77ANF TP 27 MIZOWTDRERTA N, 7477V V77 LY RA2BRLTIEI W,

7.2.2 json ICLBHBETNI-T—HDREF

XFINIEHHNC 7 7 A VMICEZRAALED, 77 ANADOHRAAALEDTZIENTEZ T, FHEOBEIZDL
BHDBRETT, 2050, read() XV v FIIXXFHNUHIIRE R W2, int() DX 5 REBICZ DX FI %
ELT, 22 213XFH) 123" O L5725 %, BUE 123 WEBR LR TRAELRWHASLTY, o bR
T =B PIZIEANTFITR 072V R M RFHEDLE, FIEETDO =22V 7 J7 4 XIFHREITRD 7,

I—HFPEEa—-F2E VD TNy F LD UTEMR T — 282 7 7 £ VIZRIFS 2220 D12, Python T
— W7 T — X ZHIERTH 5 JSON (JavaScript Object Notation) 5 Z & N TEE T, TORHEEY 2 —
)V json 1. Python O7—% FEEEED . XFHNRBUCEHLLE T, ZOMHE VT S4 X (serializing) &
IR E T, XFHIRBN ST — X 2RSS 21X, TOVT 50X (deserializing) EWHINET, 2V 7
FARXRENTRLTIVTIARENZETOMIC, 77V 27 FOXFINRBIIT 7 A V2T — X DY TIRIF
L7z, 2y V=2 %BUTHNZY Y IZES D TR TEET,

AR: JSON BRBBIRNAET TV r—2a Yy Tr—2e®eh e D I3BIcL{fEbhxd, 2l mrJ
~ =R JSON I LW e, JSON 137 — X DA Z T 2358 0 RWERET Y,

A7T27 b xDHH, £D JSON BROTHNREZ R 5121d, Bz 1{Toa— F2EIRZITTY:

7.2, 771\ ZHRHEETTS 77



https://json.org

Python Tutorial, J1)J—X 3.10.13

>>> import json

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

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

dumps O WZI72BEE0IZ, dump O 23H D, THELIFHEMICA T 27 b % teat file TV T IAXLET, £
EHXIAAF PNz teat file 22T HE, RDESICEL W TEET:

json.dump(x, f)

WIZTI VT 74 XF 2I120E. £ BHARAARICED» I binary file 2> text file 72§22, XDES5I1TkD
£

x = json.load(f)

AMR: JSON 7 7 A Wik d UTF-8 T=>a—FLEF, JSON 7 7 4 L% text file ¥ L TitArA, HEXIA
ATH < & 2121, encoding="utf-8" ZHEL £,

CDEIRBHRIVTIA X T2FEE. VAMPHELRS 2 3TEEITD, FREDOIFR - A VARV
2% JSON 23V 774 X3 231IEb 5P LB N LR TEEDEFRA, json EV2—LDU 7 7L Y RICT
U DOWT DR DD £5,

BE:
pickle - pickle €Y 2 —)1

JSON EIXXTBBINC, pickle ZEEDOEM Python A 7Y =2 v 22 V754 XuJgEkx7a b aiLTcd, L
L. Python D7 a +aL T, MOFECHLBRENLT IV r—>a Y LlET 20 ERA, &5
2. 77 AL P TERETHRL, BETERVEGITILELNTEL, AF VDD IZWBEHIC L > TERINZ
pickle 7—&%Z 7>V 774 XF 5, KEFICIDEREDa— RPE[TEINTLEVET,
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EIGHT

I5—H9

INETTI— Ry =IOV TRMHICNZ T LR, Fa—t ) 7AHOflZESTHL TS,
FRRCWLDODPDL T =Ryt =V ZRTVWEIETLEY, TT7—IEF (P%RLD) ZOoDE-oZ D ERLHE
HhHDhET, 20U BXIF— (syntaz error) & B9 (exception) TF,

8.1 XTI >—

WL 5 — 13RI = 7 — (parsing error) £ L THHISHNTE D, Python ZM5EL TV AR D X { EiB
TAHMED—DTL & 5:

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

SyntaxError: invalid syntax

N—PHITERKDOEETWEIT2ERRL, NE [RE) 2RRLT, THTIZ I —HRE SN RAOMEZ R L
F9, TI—IIKRHO BRIO P—2 Y TUOERIINTVET (F2id. PRy Z2ITHRHEIATOVET),
FEoBITIE. =7 =3B print () TRIEEIATWVWE T, avy (') BZOHNIENL 5T, AR s
VT EHRTVBGEEIF. EZ2RANUIT LD TD 2 LDICT7 7 A VK[ ETHEENIHNEINE T,

8.2 fI5t

T2 AXRRPHEXXINCIEL TH, FETLEII e L BRI =D HAET 20D LNFERA, ETHIHRHE
Nz 7 =% B (exception) L MEN., HIZHGWLIZRD F¥A, Zhh 5, Python v 7 F LTS E ¥
DESIWIDEHATVEET, FLAYOHMMIT O S ATUEEIAT, LTIOREND IS5 BAvE—
Wb E9:

>>> 10 * (1/0)

Traceback (most recent call last):

(KDR=212%i<)
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HIDR— % 5D E)

File "<stdin>", line 1, in <module>
ZeroDivisionError: division by zero
>>> 4 + spam#*3
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):

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

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

I =Xyt —YDREITIEMPEI 57D ZRLTWET, FlISMNIHE L ZA (type) TEEZ D, 20HHT S —
Ayt—=YD—Hr LTHHIZNE T, LOBITORIL ZeroDivisionError, NameError, TypeError T3, fi
Sl LT s seedlid, AL BN D AAALL TS, THUIRTOMAABHIINTOWTED LH
TH, Z—HEROHIHNTIE (ADIDEXSIXT2DEFAERREETID) LT LI LD FHA, FHEFIS
DAFNIHAAA DA T TT (FHFETIEDD FEA)

RO DITIZBIANDFHMT, ZDHIS DR L MH3d & 7 IR IF L £ 97

I —Xyt—Y DRI T, W%#%ibt%ﬁ:yr#x%(mmmw%\x&y7®bv—XNy7
(stack traceback) DERTRLTVWE T, —BRITIZ. ZOFHHIEY —RAa— T2 YX ML L =Ny
DERENET, Ll EEAN»OHAMSO N a— FIIFRREINEE A,

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

8.3 BN 2T B

B2 L TS 2 K52 7077 0 2EL LD TEET, UTOfZATLZE v, ZoflTid. %
BXFANBANEND ETLZ—HFICANZRLETH, 2—FH» 717 F AI1C (Control-C 2, FldARL—
TAVITIRATEDBFR=PLTWRNOL2DOF—2ffioT) HIDAAZPTF TR TS LM ESE Z 8N T
X2X20CLTVET, T—FPERLEIDIAAIL. KeyboardInterrupt fIStpSE & 2 Z L CEAIENS
LWV ZEITHERL TS W,

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

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

try XIETED LD WCEEL 55,

o (3. try & (try clause) (¥ —7 — K try ¥ except ODRIDX) BFETEINET,
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o MBFSNDFELZRTFAIUIR, except B ZAF v LT try XOE[TEHRZE T,

o try HINOFEITHIZHINDFET 2 L. ZOHIDED BTSN E T, K. BISVED except ¥ —7 —
FORIHEZIN TV 2RI —HT 2858, except HidyEITE N, try/except 70 v 7 DBRANE
T E N E T,

o H LY except B TIHESINLANE —BLRWHINNFEET 2 L. ZOFIME try XDIMINTHE S
NEF, 3 22 FF (handler, WEEEL) 232 Z12d 2T AU, WEBINBWEIN (unhandled
exception) €720, FEITRLZ LI BRA v =Y 2L TETEZFILLET,

—DD try IIFERBD except B 2T . AL DRI T ENAY RIERIBEETEET, 2LLd—D20D
NY RIULPFITEINEREA, NV RZENET 2 try 8 NCTRELFINZTZAEL, AU try SINORIO
FIsANY B TRELFIANILEL A, except B TIEIFEIMTH - 72X T 205 ETEBROFIS EHEET
2F9, FIZIERDO LS TLET:

. except (RuntimeError, TypeError, NameError):

pass

except HiD 7 7 AE, BINEFUT 2 7 ADHKEY 7 AD & ZIZHHE (compatible) & & D 5, (H/ AT D
VB FERA - TREZ 7 ZAOFIHND Y X R INTWS except HilIEIEK S 7 20fI4 e HIaTIZdH D THA). il
. Xoa—FiE B, C, D ®IEF@EDICHAL T

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

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

except B DI ATWGE (except B ARANCL 25HE). B, B, B t HiIdh 237K o7 Z L ITHEREL
TREEW - BN —E L 7= except B BEENIX N2 DT,

All exceptions inherit from BaseException, and so it can be used to serve as a wildcard. Use this with
extreme caution, since it is easy to mask a real programming error in this way! It can also be used to print

an error message and then re-raise the exception (allowing a caller to handle the exception as well):
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import sys

try:
£

s = f.readline()

open('myfile.txt')

i = int(s.strip())
except OSError as err:

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

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

print (f"Unexpected {err=/, {type(err)=;")

raise

Alternatively the last except clause may omit the exception name(s), however the exception value must then

be retrieved from sys.exc_info() [1].

try ... except Xk, 4 7> a > T else B (else clause) BFF 5 T W TEE T, else HizHII 256, 2
TD except fik D BBRAICEIPRIFIUIRD FH A, else fHild try 81 TRLFMDIEL TN Lo T
FITEN2a—-F2HELDRILEET, FIZIEFRDESICLET:

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()

BMOa—FE2MIMA2DE try fik D b else HIOABENTL x5, BRERD, £5FT5Z LT try ...
except X TCHREINIza— FhLEBEI N DL OHINZE - THIR L TL XS5 W5 HEZ BT 5 5
6‘—(\\?—0

BISNDBFES 2 2 &, BISNIBEMN T o N @2 ol e A TEXT, TOMIIFISND 518 (argument) &b
BNET, 5IBOAEES LUFIRORIE, FISNORIKFL 7,

The except clause may specify a variable after the exception name. The variable is bound to an exception
instance with the arguments stored in instance.args. For convenience, the exception instance defines
str__() so the arguments can be printed directly without having to reference .args. One may also

instantiate an exception first before raising it and add any attributes to it as desired.

>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:

print (type(inst)) # the exception instance

(RDR=I12HiL)
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(AIDR=I 5 DREE)

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

BIADF1 2> TR, ZR oI AL WHIND X v & —2 DREDOHERD ( TREME ) iIcHihEh
£9,

Exception handlers don’t just handle exceptions if they occur immediately in the try clause, but also if they

occur inside functions that are called (even indirectly) in the try clause. For example:

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

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

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

Handling run-time error: division by zero

8.4 fIS\exhd B

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

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

NameError: HiThere

raise ODME—DFIEIIEHR TN 2HI0 2 URLET, ZHUIHIANA > R 2 ZADHIH 2 5 R (Exception ik
HKUP T R) TRINZRD EVA. BIST7 I ZAPEINIZGER. 5IBIELOa Y X I 7 ZPETHE R,
BEERINC A Y A X v 2LE T

raise ValueError # shorthand for 'raise ValueError()'
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BINBFEL TP E S 2 HELWET T, 20N 2T 208 D 72T uE, BMZEAD raise X%
o THN RN EEL A TEXT:

>>> 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

8.5 HISNDESH

except HIOH TRUBDOFINDTE L 25HE. TORIEOHNINEBEINHNDTT — X vE—JWIZEFN
£7:

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

raise RuntimeError("unable to handle error")

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

FileNotFoundError: [Errno 2] No such file or directory: 'database.sqlite'
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

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

RuntimeError: unable to handle error

B B BIIHMBDHISN D & EIEHEIN T VWS 2 2R 729IC, raise XITA TS avd from AIZHEEL £

# exc must be exception instance or None.

raise RuntimeError from exc

ZAUIBIIN 25 B b FIMERIT S, R

>>> def func():

raise ConnectionError

>>> try:

KDR=212%i<)
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(AIDR=I 25 DfE X))

func()
. except ConnectionError as exc:

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

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

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

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

RuntimeError: Failed to open database

7=, HEI B O EE % RIS 5 121E from None #IEEL £7,

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

raise RuntimeError from None

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

RuntimeError

FIADEFE DT AIICEI L T, L < I& bltin-exceptions S L TL 72X\,

8.6 1—H—F&EHHN
TaTIALETHLWEN S S AZERT 22T, MBOHINEZEEST S Z e TEXE T (Python D2 i
DWTIE 772 ), FlFME. BBIIIZ Exception 7 7 AH 5, BEHEEIIHENICIRELZDDTT,

BN 5 2 TlX, ZED I IANTEZ RO THERT LIV TEZT T, BHEETIHEMZDIDICLTEBE
T3, KE. WL O2DBEE T ERME L, FIADRFELZL BV FIPR T — 1T 2FEREED HE 3
ORI HAEEICLEDFET,

Fr AL DHsNE, EHEOFISL D AR T L FRIBRIC, "Error” THRO S HHITERSINTVET,

ZL DEMEEY 2 — LTI, BV 2L TEBRINTVAEBNTRETAABEEDODH 25— 2 EXE 2
DIZ, WHOHINEERLTVET, 7 I RICOWTOFHMRERIT 752 EBCEEIATHET,
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8.7 =27y TEEeERT B

try XIZIEd 5 —2F 7> a VOHIBH D ET, ZOHII V-7 v TEEEERTA720DH DT, YARIK
MThBFETINET, fleRLET:

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

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

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

® L finally fidsd 2555, try XKD 2RIOREZEOIIE% | finally inFEIT L £ 3, try XA % FE
SELZ0ENICED ST, finally HilZFEITINE T, LUT TR, BINDRET 2 L5 HICHEMR T — A%
mLET:

o H L try XOFETHITHNDRELS. ZDHIFMNI except HIlZ Ko TUBESNZTL x5, BLZD
BIA4A3 except HilZ & » THLEE X N IFHIUZ, finally HidFEfTEIhithic, ZoRINPEER IR E T,

o except HiE 7213 else HIOETHIHNDFET 2BV BET, ZOHED. finally HiNFETX
NrRIHS B FER SN E T,

o finally #fiC break., continue 7zl return XHETIN/IGE. HIFMNIFEH SN ER A,

e H L try X2 break X, continue X ¥ 721% return XDOWITNNITET % ¥, ZD break X. continue
X F 7213 return XDOFEITOERNC finally i EITINE T,

o L finally i)' return XZ &0 E, IRZN LI try HiD return X TE& <., finally HiD
return XIZ K2 HDITRD £7,

Il Z 4

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

>>> bool_return()

False

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

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

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

RTb»rs B, finally HiZEDHFXDHETSIATVET, XFITHOELZ T2 THRAELL
TypeError % except HiTUHXNTWRWD T, finally HIETRICHEENINTVET,

EMAD7 7V r— 3 U Tld, finally fild (7 7 4Lty bV —JEiR D) A5V v — 2%, FIHDK
U7 8D I b B TR % 7o DIAEFIT T,

8.8 ERFEAV)—27 v THE

FT7Y 27 bORPIIE. ZORADOKE I D5 T, REIZKE - T2BICETINZEHEN LR ) —> 7 v Tl
FRERINTVWEIDDORDHNET, UTD, 774024 —7 Y L THABRRHEEICERT 202 ATLZXW,

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

print(line, end="")

ZDa— FORMERIE. 3 — FOETHED - ZRICHEDKR 7 » A L EFIWEZEETVWE I TT, ZHUIH
222 PR TIEMECRY TBAD., KERTY IV —>a U CRBEIEICZD 2%, with XE7 74 LD
oA TV IAEIIC, BBIZIELL 72V =7y 7EN3 e BHEEL 3,

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

print(line, end="")
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COXDNFETSNTDH LT, e ZTONERIHENH -7 LThH, 77 AL fIFEIC close TNET, 77
ANBED, EREAHZ V=T v TWHEFROA T 27 PIZOVWTE, ZRZAD FFa Xy P TREH
£7,
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7RI T R EHRERHAG ORI HEERELE T, FRICI FARERTA I T, HiLnwAr 79 =27 b
B O2ERL. ZOREESHI LW A VAZVA BMENE T, VI ADZRTIDA Y ARV AZHHDIREE R
32BN Z2HRTET, VI7ADA VAR VR, ZOREZEET 570D (£2DV FANERT D) AV v N
HIFTET,

Python 1, o 7w 27 I v 7/ FiBr L T, B/NROML L BHRT I 2H->Tr 7 22 FFBICBML TV
T, Python @27 5 X%, C++ & Modula-3 D2 7 AX =X L%EET-HDTT, Python O 7 T AR A
7Yzl MERT TS I v T ORMERNREREE R TIRME LTV E T, 7 7 ROMEX I =X 213, EROHEES
FAEFHEOZ LD TE, IREZFRATRIEZ FADEREDRY v FEA—NFAL FTEIENTEET, AV R
T HEZ 72D Y v FERICARTHUOHT I TEET, £ 7V 27 MCREROBEEBOT— &%
BT TEET, TV 2a—AeFEUL. 772D Python OBINARMEICHES X 5 K&itxhTw
¥, 77 AREMRICAERIN, ERBRICEET L 2N TEET,

C++ ODHFETEZIR, BHDZ IARXUN (F=RAUNBEL) X (TFAR—FEH ErIA TV BH4 %
FRWT) public THH. AV NBEIBUITRT REBBE (virtual) TF. Modula-3 IZH2 k5%, A7V =7 rD
AXYNERAYy BB RT 27008 L 250ERERAEFEA: XYy FEOEETIR, F 7Y =7 Bz
RIB-GIBEHRLRZTINE R FR A, B5IDA T =27 PEXY v FIFUCH L OBICHEROGH L L
THEINE T, Smalltalk 12T, 7 7R ZNEERA TP 27 T, ZD7=®, import RHUFEFE L Vo
TAREDAIRET T, C++ % Modula-3 #E - T, 2—F—ZFHAALMERIKY 7 2L THRZITAET, %
7oo CH++ AT T Modula-3 2idi#E S5 K& LT, Rl E/S 1T A L DM BABEE T (BMEE T
(arithmetic operator) RUFKIL) 17 7 AL YRR VAT DICHERTEET,

(72 AL TEENRFEERN R VDT, Smalltalk & C++ OFFEEHSKIELTHE-TW ZIZLE
3, C++ £ D dH Modula-3 DA 7Y = 7 MERIDEKRA Python IZEWVWD T, Modula-3 D HzEZ V7
WOTTD, 1FLAYDFHEE Modula-3 IZDOWTLLERWVWTL &I 25, )
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9.1 ZFEATDTI MMIDOWT

FTV 2 MCREEMDS B D, F—0A T =2 M (RO AT — T 5) @ROLHFE D YT S 2 L AT
XE9, OO EEETIERADT (alias) & LTHISNTWE T, Python 2 —R L7720 Tld. Bl%-o
JOEENE DD SRV ENE L BEPRREAR (FUE, X7 2 70) 25 L 23 mHLTELX
ADHDFREA, LOLEMS, JlIEMFIE. VR FRHERMHOZ S DRy ZHEATREZRE 2S5 Python 22—
PLT%<N%%%ﬁ%D§?O%%Hﬁum<o#®£fﬁ4y&®;5mﬁﬁm DI EIFERIZTar S

WCHT 2 X5 b E T, BIZIX, A7V =22 FORFELEZ, FEREERZKRA Y XPESNLETHDTaR
F@{ﬁb‘%ﬁﬁ?k@ DET, o, BEDRH 247027 b5 LTEIN - X, BROMTUH LA S 47
Pz MINTAEERRZ N TEFT — ZHUCE D, Pascal I8H B XI5 oDB|HIE LKL b O
Frkl LTVET,

9.2 Python O X O— . &AHIZEM

79 ZEENT BE1C, Python D23 —FDNL—LiZOWTHE e LTERRIINIRD ERA, 7T R
EFIITIAL MY v 7 2ZEIZEMEICHET DT, MBI > TW2DO0EERICHET 2121k, Aa— 7 4Ei2EHE
BEDEIICHET 202 HET 20BN H N ET, bRAIZ, ZOMEICHT 25 i#EETO Python v
IR > THATT,

FTEREDPLMOEL & 9o

%EIZEM (namespace) £1d. HFINH AT I = 7 PADOHIGTT (mapping) T3, FL A COHAFIZEME, B
IRTIE Python OFFFEYr LTHEHEINTWETH, 2O LITEHEER (87—~ RS TIE) B>z e idk
WL, FERIZEEI NS0 LN ER A, LRTZEHOFNCIE. HAAZLDES (abs() FORIEHAABINA).
BV 2 ANDO T u— L RARL BEEMUCH LIz Zou—h L kEHiRDD T, A7V =7 bOEMED
LRZEALF. HIERTIIARZEMTT, BARZERICOVTHI> TEREEER Z 21X, B - AH12E
B ® 2 AETORICE 2 BRB RV WS 28T, fIZE Z205l4 DEY 2 — )LDl /] TR maxinize
CVWOSBBEERT AN TE, ERXRARTERZNSZZIEDDERA — TV 2 — LD —FIIHHTDRIIC
EY 2D RTIUIRD $E A,

YZAT, B 2WOEEZ. Py MRS EHITRTUITH L TH>T0ET — 21K z.real T, real i
F7V27 b z DBEWETT, BEICWXIRE, Y 2 - LHNDERENICNT 2 2RIZBHEDOSRTT, _ﬁmodname
funcname TlX, modname XH S EJ 22—/ A 7Y = bT, funcname IZZDEMTT, ZDHEIWTIE €
V;—»@Eﬁt%yl—w®$fi%éﬂfhéﬁD—AW%®%k@\E%%ﬁﬁmﬁfﬁéﬂi?opﬂ6
DHENIR CARTEMz G L Tws0Ts ! !

BEHID HACH, FAATRICHOTEZET, FAAARETHIUL, BECRATIZe P TEET, €
Y a—LEMHIEEIAAABE T, modname.the_answer = 42 ¥ EL BN TEF T, ZAARERBEMEIX. del

T GINS—DBD ET, B2 —AAT T2 M. WEOFWRD EHOREN __dict__ 2H D, TY 2 — L OARTEHEEEET 572
&)k@bhfméﬁi%@bia‘

) —— -

dict__ WO ARNIEMET T2 7E~—-)\J1/fo(%ﬁufbi%'9iﬂ’/b _OJETPE*'J%TZ)?:%HU
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XTHIBRT 222 dTEET, HlZiX, del modname.the_answer !X, modname TIHEEIN/I2A T =7 F 05
J&8M: the_answer ZREL T3,

ZHTZEENIRE & R TE S M, ZDHFm b k4 T, HAABDHATD A o 1 4FTZHIX Python { > &7
Y XDEENT B BRI, L THIBRENZ Z2 DD FRA, EY 2 —LD 7 a— OLRHETZERIE. €
Va2 VEBDPTAAENTE ZIERESNE T, B, Y 2 VOGETZEMIZ. A X TV XK TITHET
BODET, AVRTVED by TLNUVTETFEINSE A7V TR 7 7 A A0 oHANEINZS OTHINGEN
WKatAHENZB DTS, __main__ EWVWILFTDED 2 —LD—EDTH 2 L ARINZDT, HMEDHLATZERM
EROZ2ICRD ET, (HAAADLGRNIERICIZEY 2 —VNIKTFEELE T, £DEY 2 —/LE builtins &
MENTVET, )

B D v — AV is RN, BRI O S iz & 2ICERE R, BB DR - 72 & &%, BB TS X T
S, »OBBNTU IR o L HBEICHIBRE N E T, (BRI, Shohd, EEoRESHREETNS
TR IKKRLTVETS, ) 85254, HRIFIELD L 21T, B4 OO L THEED B —HILIRHRTZER D D
DEJ,

Z2O—7 (scope) ¥1¥. HZLAZEMHIPEEL T 7€ RATE 2 X5 %, Python 70277 407 %X+ LOMHEET
T, T EET 7 AAEE” ik, Bfi7e LI (R spam.egg Tid < B egg D X 512) ARSI L ZBIC,
ZOAHIZER» LA ERDOT LIS bilA L L ZEKRL X,

A a—FEFERNCREINE T, BINCERINE T, ETHEwoTh, BEGRIZEMEICY 7+ AA[REx, 3
DFERIFZAODANTIIHR /2R —=TnHH F3:

o BHNCEEENG, MBAMlDORa—T1F, B—FH L BLHTEF>TVWET,

o MDD (enclosing) BAID X 3 — 713, ILWVIEI 2 BIHICRE N, B—A N TH 7 m— L THRWHLHTZ
T%O"Clﬂij_o

o XDAA—FX, BIEOEY 2 — 1D ra— L FiERi->oTWET,
o —FHIMUD (RZICHMREIND) Za—FWE LML Y ZER>TVWET,

#HIAY global L EFENTWVWARIHA., ZOAFNINT 2ZRPLRAIETRT, BV 2 —1D7a—NLRAHID
Ao TemBh o 2 HFHDRA 2 - L TEHZETON X T, mARa—TFDIINC D 2 ZRHAGET 21213,
nonlocal XM R £7, nonlocal L HE IR o ZEZE. B THALLEHEZRD T (20 &5 BRERC
T 5EZAAIT. BITHLW eI Z-E S o L bRAO R a—FTIER L. DR a—FDIEEZZELL
LA,

HE, A=AV Ra—=FF (el 7 67F A+ ED) BEEOBEBOu —» L4 2SR £9, BEosMIT
X, B—A R a—-FEra— VLR AFTZER R CAETZER, £ 2 — L OAHEIEMESRLET, 77 RAEH
T, A=V 2a—TOHIZdH 5 —OHFZERIBINE T,

2A—FETFFA ETHRESNATVWR BT NEETY, EV2—AATERINZEKD 70—~
A Z2a—TF, BENPE I 6PHENTH, YARNGEDT THRIHEIN TS, ZDEY 2 —LDLHTZE
Mk b £33, Kz, EBROARTOBMRIIFETRHCEINITOLNET — 2ITWVA, SEOERIX. " a v
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7 IR OE IR B EIRR DO ST TANSEL L TV 2 DT, BINARARTRIRICE > TIWI A ! (BHE -1k

ZROIBLICHHNCIRE SN TV E T, )

Python OF & LT, global % nonlocal XA THRWEGE. AN T 2ZRIIFEICRD MO R 2 —
T L TEMMIED T, RART—22ab—-—LEEA, £7¥ =27 F2HANRET 2721 TF, HIBRDIF
FRT. del x &, R—A R a—TFOHHTZEMP? S x ST IMELZMOBREET, DF5L T 5, HLWAH
2522 X5 FTRTOBERZ, n—AnrRa—72{lioTiTbN %3, import X, BABODERIZ. Y2 -1

B EC— DL A a—TFOHKINHTELE T,

global X %25 . MEDZEHMP /70— NNV Ra—FIZHFEL. ZZITHREINL L 2R TEET,

nonlocal X, FHEDZEEDIMAD R 2 —FITFEL, £ THRMINL Z L 2HERLE T,

9.2.1 XRO—-Tr&rZERDH

B3 2a—-7 e AFIEMBED X S512BREN2H, £z global B XU nonlocal HEMDHMEIC Y S 2

Toh, ZOBITHEEL X!

def scope_test():
def do_local():

spam = "local spam"

def do_nonlocal():
nonlocal spam

spam = "nonlocal spam"

def do_global():
global spam

spam = "global spam"

spam = "test spam"

do_local()

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

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

print(”After global assignment:", spam)

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

ZDa— FEOHI:

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

In global scope: global spam
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ZOrBH, (F744 D) A=A KA scope_test D spam ~NDOFFEZZAE L £8 AT L7, nonlocal
A scope_test ED spam ~OHBEAEE L, global RAWKEY 2 — VLNV OHEEEEL ¥ Lz,

F722225, global RADFNTIX spam IZASFMINTOEL-ZZd 0D 5,

9.3 VSRR

AT LW DL, =00kt 7Y =7 MY, 2 UTHRZRERMNITZ WL DO2ED AT
£9,

9.3.1 V5 RAEERDEX

27 J AERDOR S BMEERIZ. XD LI FT:

class ClassName:
<statement-1>

<statement-N>

BIEUES (def X) LABk. 7 7 AERIIRE D OICEETFEITLARITNUIRD $HA, (77 AEHE if XD
DIESECBBNRICEL 2 b, BEXAHLELTUIDHZET, )

EBRIE, 77 AERONANCH 2303, EEIIBEBER IR D T, oxEEL D TE, Z2hp%kICar
DIEHEDNET —— ZHTOVTEETRRET, 77 ANOBERIER. XYy FOREH LY THRD
LNHFOHERDOEIHY 2R 2L ET - ZAIOVTHERTHERRE T,

75 AERICAD . Hil-RAMEEMER SN, a— A REARIZERE LTHELAET — o T, B —Hh LRk
ZRIH T 22 TORANEIZ D72 RARTZERICAD F3, Frc, BEEEEITS &, Hi-BERoAIEZ 0%
AR O o E 5,

7 RAEREDOEEIC (EROKIMCEFELT) KII 28, IFXFTTI U b (cass object) DBERSINE T,
AKX TY 27 ME BRI 7 RAERTER SN ARTZEMONE % 287 v — (wrapper) T3,
JIARFTI 27 MZOVWTIEROHTHLLLFERILICLE T, (Z 7 RERICADIFNCAEMNE 572) Jto R —
ANZRA=TPEIFL, ERSNFZ FAF TV 27 V3ER LR — ANV R —=F127 7 ZAERDN Y X T
JE L7-4AT (EOFITIE ClassName) TRECT I SN E T,

93. V7R 93




Python Tutorial, J1)J—X 3.10.13

932 VSRATTxV b+

2 IAFT7Y 22 PTR2EHEOHER, BHESRE A 22 2ERE Y R—FLTVET,

BB (attribute reference) 1Z. Python B} 3 TR TOREMESEBTHON TV ZIEHEN LS, obj.name
PHEVET, 73R F TV PBERINTIRICY 7 ZADZFZERICDH - E4HT TN THENRBEL T,
WoT, UTDESkT I REFHZETIL:

class MyClass:
""" simple example class"""
i = 12345

def f(self):

return 'hello world'

MyClass.i & MyClass.f BZHLBUHZHTHD., ZhTNBREBA 7Y =27 P 2RLE T, 77 REME
WHRAZITS 2 b TEET, o T, MyClass.i OEEZRALTEETEET, __doc__ DHEMRENT, 2
DT FAJ/ELTWS docstring, ZDIFHEIE "A simple example class" ZiRL T,

2 5AD AR AL (instantiation) \IIEBGELIEZENE T, 757X F T2 DI R, 7T RADHL
WA YRR Y RAEIRT, GIHEOBRVEBD X5 1Icilko T & W, FEZ 7 ATHIRT B &

x = MyClass()

F. 77RO LW A YRRV R (instance) RER L. TDXF T 27 b 2a—IAVER x ~RALET,

DI ITADA VAR REREE (V9 RAA T2 D "IHH L) BT 2, ZOF TV =7 PRERL E
To ZLDITRIZF, ATV 27 bEERT BRI, HRAER A REINTREDHHPREIC R > TIELWE EAT
WS, Z207%DIZ, 77 RAIIE __init__O EWOHHFTORAIRX Y v FERT S EDNTEET, HIZIEX
DEIWTLET:

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

79 2AM __init__ () XV Y REBERLTVWBREE, 7I7ADA VARV ARERT B, HiLIERINES
FTRAAL VAR YA L THBNIC __init__ O ZFFCHLE T, - T, ZOHITIE, iR UHAEAD A ~
ARV AERDESIWCLTI/DZENTEET:

x = MyClass()

B AA. EDKRERFRHEZF-E27201C, __init__ () XV vy NITERDO5IBEZ -2 08 TEET,
ZOEE, ROFID XS, 75 RADA VAR ZERBECEINTZ518E __init__ O EXRE T,
ZI3.
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>>> 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 1YREAVRAATZT Uk

YIAT AYVRARYRAF T 27 v RES LAIBTEIZDTLEIMN? A VARYAA T 27 VO HETE
ZME—DEIZ. BHEOSHETYT., BWRBEEAICE (F—XEEBLXUXY v FO) ZfHHD 3,

T—RBMY (data attribute) 1%, ZAUE Smalltalk ® 7 £ YRR Y ZAER” R C++ D 7 T =X X N7 [THY
LES, 7—XEME2ESTI2HEEIDHD A, B—AVREREFEMKIC. 205 DBEIHEIFEINAA S ik
MTOBEHTEES, FlZRX. ETHERLKZ MyClass DA Y AKX YA x LT, XDa—F2ETT 5L, H
16 ZHIF L. x DEMNIED 8 A:

x.counter = 1

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

print(x.counter)

del x.counter

02D VAR YR XV YR (method) TT. XYy Rk, A7V 27 2”7 BLTW3” B
DZETTF, (Python TE. XYy FEWSHGEEZ FAAL VAR VAR TFDODBDOTEDD $HA, £ 7927
FENZH AV REFOZENTEE T, HlZIE. VA MATY =2 MiZiX, append, insert, remove, sort 72 ¥
EWVo XYy FBHDET, LBVA UTFTTRERICHELRWIRD, 752D YRRV AA TV 27 DX
Vy REGEERT 2D LTHES> ZLICLET, )

AVARYVAX T 27 bTHMBRAY v RAZ, ZO77RACEDET, ERICED. 77202 TOMA T
Pz NTHBIBEBUEDA VAR VRAF T 27 bDEYERAY v RBIWZIRED £F, #E- T, HITIE, MyClass.f
BBIBUZDT, x.f 13XV y FOZRE LTHEMTY, Lo L. MyClass.i BBIBTIERVWDT, x.1 BXY v
FOZBE LTHEMTIED D £¥ Ao, x.f 1Z MyClass.f LALHDTEDD FHA — BEA TV =7 b TIER
L XYY RATT U b (method object) TF,
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9.3.4 XYYy RATIxIk

i, XYy R3S v FENLERCHFOHIAES:

x.£0)

MyClass OfITIE. LD a— FIEXFH 'hello world' ZiBFTTL x5, L2LAEMSH, BTLIXY Y FE
ZOGTHUHIRITNUIROZVDITIED D EFRA x. T EAV Y FATI 7 b THD, EITHIERERLT
BOWTETHIET e TEES, fIRERDa— Fid:

xf = x.f
while True:

print(xf ()

hello world ZFHDH 2 FTHIFLEIFIZTL &£ 5,

XYy RBERHINS & EIEERIIAPIRETHNEZDTL 2532 ? £ OBEBEERTIISIEE—2IEEL
TWiZb22bbd., LofITiE x.£0 2EBRLTHUHENTVES, 5[5 Ro2DTLxHIH?
2L, SIS RERBE S IBEE L T T &, Python 28I 2% T 2135 TT — 22 X 205 HDHE
B iz {ThH

HIOBFRIBTETVEI D LATFEALD: XV Yy FROWTRAIRZI L LT, A VYRR VRAF TV =2 v HEE
BoHE 15 LTHEINET, fITE x.£OQ LWOMEH LI MyClass.f(x) & HEICHFMARSbDTT, —
B, n DBV R D572 XYy ROFFHLIX, FDOXY Y ROA YRRV AX T =27 b ERIIOS D]
WHALZSIBY AT, XYy RIZHET 2BBEROHT 2 2 e EfiTd,

SLERLAY y FOBEREETERIINUE, —EBEELATAZ EEHEN IS 5P 20 LN0ETA, 1 VAKX
YADEF —RBUEDPBHIN L FZ, ZFOALA YRR VAD Y FIAPRRINE T, TOLRIDBENRT F 2
BHEERLTOWIEBA T2 bbb, A VARV AL T 27 b ROp oA T =27 b (ANDERAL >~
X)) RMRA T2 b, TROBAV Yy FATI 27 MR ZLUTERLET, XYy RATI =7 M58
VA MHICHOHEINZEE, A YRR VAT T 27 b EINLGIBY A 2 0H LVEIEY R~ Z2ERK
LT, TOBA 7Y =7 P2 LOVEIEY R FTHOH L ET,

9.35 VSREA VARV RAER

—fRINZ, £ VARV AERI TR ETNDA YRR ARZOWTHEHEDT —ZDDDH DT, 77 AERIIZD
TIADITNRTDA VARV AL Lo THEINZEERAY Y FODDHDTT:

class Dog:

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

def __init__(self, name):

KDR=1%i <)
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(AIDR=I 5 DREE)

self.name = name # instance wvariable 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'

ZEIEA TSI MMIDOWT THEMLE XD, HEFT—XIZV A MRHED X 5% mutable 772 =7 53
E32BIREHEEZEBEET T, HXIE UTFToa— R tricks VA MNIZ IAZE LTHELREZRET
BEHDERA,. BERLTZo0—DD VA MRIRTD Dog f VARV A L THEEINZ Z 2 IZk D2
5T73:

class Dog:

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

tricks = [] # mistaken use of a class variable

def __init__(self, name):

self .name = name

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

Dog('Fido')

Dog('Buddy')

.add_trick('roll over')

.add_trick('play dead')

d.tricks # unexpectedly shared by all dogs

d
e
d
e

['roll over', 'play dead'l

DTS5 ADIE LWEETTIEIA VAR VAT EROY ICHHT A3RETT:

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)

(KDR=D1Z%i <)

9.3.

ISR
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HIDR— % 5D E)

>>>

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 WAWARLFES

AVARYAL 7 7 ADMATRICBHEEAPFERAZINATWEIGE. BERRIIA VAR ABEREINE T,

>>> class Warehouse:
purpose = 'storage'

region = 'west'

>>> w1l = Warehouse()

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

>>> w2 = Warehouse()

>>> w2.region = 'east'

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

storage east

T2EMWE. AV FrOBRTEZ AR, @EOA T2 D2—% (" 277347V 2o BRT
XET, VR 2. RGBSR T LB LTS 2 B TEEVA, FEE Python TiE, 7—X
PRk iR 3 2 - D DI RICD DD FHA — T—XOREMITTNTHRIMCE S VTVWE S, (Hic. C 53
THD» N7 Python OEELTIIHEEDFFMZTRIFERL, BEWHLTAH TV =27 bADT 7 A2 HlHITE
F¥, ZOMX C SETEDIN Python JHRTHES 223 TE T, )

2547 MET—RBHETFRIESPLONETT — 7747 ME XYy PR LTV S F—XBEOTR
EREBEAICLD, AELIZT20D LNETA, 77472 M, AHTOEEPEEINTVWBRED, XY v K
DEMEICHEEE RIET I RAA VAR AHADBYEZBMT 2 A TES, Y WVWH I IERLTK
EEWV - ZZTH, AT ORNIEROMEE K LTI E T,

XYy ROHHe, F—REWEE (F73HDOX Yy R 1) BIRT 27-00EMINZEED D A, T3
ZOMEENX Yy FORGEEEDTVDELELETWET, HEX Yy FEMDTWE L it —h L RERE
A VAR AEREIZ->EDVRXBITEZ N5 TE,

L AV Y FOBRIIDGIEE self LU FET, ZOAFMTIIEHELRZBEETL2HD $HA, self WS4
Ail%, Python T SRR LBERER L FHA. LidVA, ZOBETIEDLRVWE, 2 — FliEfhid Python 7' m
TIRICE o TRRHRAIKVDDERDET, Eo. IFRTZUY (class browser) 70277 LH Z DIEIT%E
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HTRXLTEIN TSI LAEHA,

I5ABUTHZ2EEA 727 Fidwihd, ZOT75ADAL VARV ADEZDDAY v FEEFELTWETS,
BEERIZ, TF AP ETIIRERBOFICA>TWEIREIEH Y FRA, ATz 227200 —5L
REHOHFIZRAT 20D OK TT, FIZIEULTOa—FDX5CLET:

# 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. BLUhE TRTCOBEBUTHOHEBA T =27 2B LTWET, itoT. ZHhHReT
FECODAVARYADRAY vy ReBDET ——hid g 2 EliTT, TNEEERLTH, KB w5
LOFEWIREZ DT ROTERLTLEE W,

XY v R, self 5IDXY vy FEMEZHE->T, tOX Yy FEMUHT I N TEES:

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

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

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

XYy RiE, BEHEOBBEFAL L TIZr— U RAHi2 BB LET, 25XV v FICET2 77— LR
I—-FF. ZOERETEOEY 2—NVT3, (Z7RFI70 ="V RBRa-F2 L THWLNE ZLIEHD ¥
Ao ) AV FTZB— > LRT—X 25 ROEHIKIZEACDHD ERAN, 70— NV RRAIA—-TE2F5RE
BHIEZAHDET, —D2FTd2. XYy RARSL, 70— UL A3 — 712 import NEBPEY 2 -1
R, ZOEY 2 — VP TERINZEHRL I A MS e TEE T, @E,. XV v FOA->TW3 7 7 XHNK
FZR— LR 22— TR TERINTVE T, ROEITIE, XV y RRHZDZ SRS T2HEY LTIEY
BRLEDEHRTAEL & 5,

fLxDEEA TS 27 bRDT, V97X B B VET) ZFR-oTWVWET, £4UX object.__class__ IZIRFF
ENTVET,
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0.5 k&

EOETHRL, MROWEZ T R— 1 LRWVWEFERKAEILX 7 7 7R LIPRIZEL A, IREZ 7 R (derived
class) ZERT 2HXIRD X 5127 D £93:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

HEZ 7 A (base class) D% Hi BaseClassName ., REZ FRAEZEDA->TWVWBHERAI =S TERINTVWARILY
D TR A KT 720D MEEORZANSG B TEXT, THUIRDFID K51, HEKS T2
BRED 2 —VTERIN TV ZWERRZZEBHD T

class DerivedClassName (modname .BaseClassName) :

IREED 7 REROFATIE, HIEZ IRADBELRAUCIIICEDOLNET, VI7RAA T =7 bPIHEINDHE, #
B2 7 ZADFRENFE T, GBS NLEES 7R3, BUZREERT 2 -01cfibhE T, BRShEEH» s
RO R o IGE. BIES 5 RATBRPEAE T, ZOHENI, HESZ 23D 1D 7 5 A5
IRELZDDTH - 7255, BRINMCEAINE T,

REZ SADA v AR ZETIE. Rl Z 23 fMd H D £+ A, DerivedClassName () &7 7 RADHFi7724
ARV ABERLET, XYy ROBRIIXRDLSICLTHRIRINE T, I T 227 7 2ABEIHMBEINE
T, BRI, BEWIGT. BEY J REHE T o TiTbil. MEORRL LT H DA 7Y =7 b23d 126
NG E, XYy RBRIIEMRZ DD T,

RAESZ S RABEIES FADAY v R EEE (override) $2ZEDNTEET, XYy FEFEILATY =27 +Djl
DRy RO TEIT SRR MR 2 H D A, 2D, %éﬁf&i/’w)xyv B, FUCEES Z
ATERINTNDEDHI—DDRXY v FIFUH L 21T TWAHE, IRES FATEHEINLMOE2DRXY v
Fﬁ@ﬁﬁéﬂ%:tﬁﬁé#%bhiﬁho@++7H777A¢PWMnfﬁ\?NT®nyFﬁ$%t
virtual T3, )

IREZ FRATEREELTWVWARAY Yy FTI, HEZJADAADAY v FEEEHZ 2D TIE R, IIRL
o Lhvi® A, %F75x®xyyF%ﬁ%WUm??Ekﬁ&ﬁ@DiTo%KB&%M%MM.
methodname (self, arguments) ZFEOH T TE, Z AR, CEkoTIEIZI4 7Y P THRITUD
F9. (ZOMUCHLAPEET 2D, HES 720270 — L 23 —7D BaseClassName &\ AFITT 7
tRATESDLERITTT, )

Python 1ZidMARICEERT % 2 DOMAAABEEL D D 3

e isinstance() BS54 Y RAXV ADBRINFHNSLNE T, isinstance(obj, int) X obj.__class__
23 int ° int OIRET 7 ZADLEIWCR D True 122D F3,
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o issubclass() 52 7 7 RDMABEBRBPFAXRSLNE T, bool I int DV 77 7 XKD
T issubclass(bool, int) (¥ True T%, L2 L. float & int OV 77 T ATE R VDT
issubclass(float, int) (& False TJd,

9.5.1 ZEMK

Python Tid. Z&HMK (multiple inheritance) DIERX IR -+ L TWE T, BROEKS 7 2%2H D00 7 RE
RERD XS 9

class DerivedClassName(Basel, Base2, Base3):

<statement-1>

<statement-N>

FEAEDY Y TINREZBERRKIZBNT, B2 7 A0OMEINIEBHEOHRRIZ, HESELT, EroLHIC. ZL
THARDEREOHFTHU 7 7 AEBUIETL 2 GRIE: £4 7Y FFR IR ET) BEIC2EHRERE LR
W, EZXBIENTEET, DT, DerivedClassName IZH 2 BIENTEE LR WIS, 3 Basel 7 HMER
S, 2L T (BRIIC) Basel DEIRY 7 A0 LMK I, TNT BO0 6740 o 78513 Base2 7 LR
ENd, LV EBITRD T,

ERRIE, FRED IV ULEUERMETT, W super ) OMEUH L D7=0HI2X Y v R OBFRIEF BT
EHXNET, 20770 —FRIMOZLEREKDH 3 ZFET call-next-method ¥ LTHISNTHE D, BE—HkAL
DIRWEFED super FOH L XD I TT,

ZEPEKDRTOHE 1 O0ZNUEOX A Y EY FiK (DR d 1 2OHEI FRARHLED TDI F
2D B EET ZRBEERD 5 IKRE) 71D 2 DT, BINEFNIBBETT, XX, ETOHFERDZ 7 21&
object ZME L TWVWEDT, YOLEMETD object "EET 27D DBEIIEHEFEL T, HIEY 7 ANHE
A7 72 2ENBNEI T 2D, BT ALY XL TRRIEFZEILL, £2 7 ATHEEIN TV
s 2 RS LOENPSHEANDIEFIZAE T, &MY 7 22 —ERIHTH L, 2oHicks (0% Dk
25 ADMRBIEFIHE L 52T A %Y 77 72LTES) X51CLEd, b, ThoORBD
BOTTEENE RO D 2 ZEMA L F ARG THIENTELDTY, S HIZFEMZHD 72134,
https://www.python.org/download /releases/2.3/mro/ %= R T E W,
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9.6 7714 ~X— FEH

AT bOHERL LT 7 AR BRN T T TAR=F 4 VAR AERII, Python IZI3H D FH A, L
MU, 1FEALD Python 3= Ko TWAEENHDET, 7YX —RaA7THES4AT (Hl21X _spam)
Z. (BBTHNRA Yy FTHENT—EZ X NTHN) JE public 72 APT & LTHVE T, Zhnld, TERLE
HEN220d LARVWEEDHME L TRbILERETY,

JIADT T A R=FRYNZOWTHYRL—R T =2 (FHZH 77 5 A TERSI NI4T OEELET 25
B)DHBDT, Ui~ 7V Y7 (name mangling) LW 5, RES N K- MEELD D 5, __
(GBI (AL LD TR, REBIC—HEM T O THXYTF) & WO ERDHIFIX. _classname__spam ~N& 7 &
A MBEREINDE XS DEL/, T I T classname (&, BED Y I XG0 L LD TR FEIEE L - 4]
WD ET, 20X R#E (mangle) 1. FRITF OSGENRAEIC2 2D 5 FTITONE DT, 77 AERMN
WNH#AlFR T LTEITENE T,

spam

BRI~ 7V 73 BT TABNEDXY v RIECH L ZHEZFTIIAY v F2A—nN—F 1 F 5 2 DIZHER
T, PRI

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)

L oflix. & LIKIZ MappingSubclass (2 __update il FEZEE L AL LTHEHALH X T,
Z QM HIE. Mapping 7 7 A T Z DAl F% _Mapping__update IZ. MappingSubclass 27 7 A Tl
_MappingSubclass__update IZZNZFNEZHZ 205 T,

HELDOHAZFICREBOEBZHCTDDHDE LWV T ICHERE LTIV, HELNRAET. 54
R—PFEEXNTVAEBLEHICT 7 A LAEDEET 32 2 IMMRARL LTHRERD TS, FAAv HD X 5 REk iR
WTE, ZoERTTsHh 5,

exec() ® eval() NEEINa—FTE MHELITOZ FABZHIED 7 F R RSBV LITHERL TR
SV, ZDfEERIE global XORREMTE D, ZOMED LFEKIC. NA FPav frEhia— FICHRE
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NTVET, FLHID getattr() & setattr() & delattr() WKHWEHINE T, T/, __dict__ ZEE
ST EICHBEHINE T,

9.7 EZOdIFLIFL

Pascal ® 7 La—F (record)” . C D 7 FElR (struct)” DX 5%, HAHTOZDT—XERE—F L DI
T2 —RERH 2@ enHh T, BRANWEFEL LT, ZOHMND?=HIZ dataclasses ZfFHAL
9,

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

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

'computer lab'

>>> john.salary

1000

HEREOHRT — 2R ERT 5 Python 2— FOWFIZ, 2T —XBDXAY vy FRLIal—>arid
I3 2ROVICETIEDNTEET, HlZI1E, 77A40F T2 b oMohrDTF—X2HERTIBERD 5
BE. read() ¥ readline() 2FfD7 I AZERL T, 77 A NTREBRLAXFEIINY 77 05T —XEBIET 5
oL TBE, BI e LTETZLNTEET,

AVRARVARXY 9y REA TP 27 VB BEBEEDRDD T, m.__self__ XV Yy Fn() OBLTWEAL Y RAXY
2F 727 FT.m.__func__ 1ZX Yy RIS T B84 7 =227 b TF,

9.8 7L —% (iterator)

FTTIRROVWTWBTL & 98, for XEMFS LIFLAY DAY TFA TVl MIhbloTL—7%{75 22
TE%7:

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)

(RDR=212%i <)
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(AIDR=I 25 DfE X))

for char in "123":
print (char)
for line in open("myfile.txt"):

print(line, end='")

IOV EREADT 7 AFEFHETHRETHENG VD DOTT, 171 —XDEMIE Python NALATEHD
2R TVWET, BT for XFar s F 47227 MIHLT iter() BEZMFATHE T, BEII.
AYFFOROERICLDFOT7 7 EAF2 _next__() XYy FPERSA TV, TL—XAT7Vx7 M 2
BLUET, T EERIEOIGEIE. __next__() XY v Fid StopIteration fSfZiXH L. £ DA %321}
for W —FIIKT LET, #HAAAD next() BABZMF > T __next__ () XV y FEEERERZ I TEIE T,
COBNIBIEA L S W< O ERL TV

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

<str_iterator object at 0x10c90e650>

>>> next(it)

lal

>>> next (it)

lbl

>>> next (it)

lCI

>>> next(it)

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

next (it)
StopIteration

ATL =270 ralORIZHZLHAEZHHELTOIUL, BEDZ 7 RICA T L —XE LTOREVWEBINT
ZDIFHE TS,  _next () XYy FZ2FEOA T2 b2IRT _ _iter () AV Y REBEETZDTT, 7

F2AH _ _mnext_ () AV REEFELTWBEA, __iter_ () XYV v RIZHIT self 2RT I L BAHETT:

class Reverse:
"""Iterator 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]
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>>> rev = Reverse('spam')

>>> iter(rev)

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

print (char)

n " o B

9.9 O xxL—% (generator)

VIFL—2E ATV —REERT2DDMETENBY =L TT, Yzrl—XIEHEOBMD X5 1cHF
PRETH, M5rDOF—2%IBT L 22X yield XEHVWET, 20T XL —XITH LT next () HFEH
ENB7RT, Vo1 —RFLENCHT L 7ZABEEZHBALES (Yo rL—&iE 2ToO7T -2 RERICED
XDBFATEIN L EEELTOET), UToflz AR, Y2 r L —X e THHBIERTESZZ2bh b
£

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

yield datalindex]

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

print (char)

m O H kFh o

VAL —RTTELZ LI IO THRH LI IR EHoTA T L —XTHHEHATEET, D=2 RXL—XDE
EBPaAL T MIRZDIE __diter__ () XY v FE __next__ () XYV vy RPHETERINZ 5T,

TR —RDD I —ODEELEEEIZ, MO L 2 icu— By EITRELSAEINICHEEINZ LWV S
ZrTYT, ZHITED., self.index % self.data E\WVWo /A VAR VAL E o7 Fu—F kb HEHIC
B EEL N TEZ L3I DET,

XYy FZHBAER LD 7077 A0FTREZBERET 21E2012. Y22 L —X 3K TRICHBIIC
StopIteration ZiXMH L ¥3, IO OERELHAGDE S L, BEOMEBEESOLFE UK IT, HHIIA T
V=R TEETS,
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9.10 >z xL—42H

Bifigy 2 32— RoR e LTl a—7T4 27 T& 3, 20XV R MNERGLICBZE X2 FnE T
2, AT CAEMTHVWE T, Y x L —&2RE. EROFTY =2 1L =2 % T Qffivnizv X 5 2k
DIDICHABEINTVET, P23 L —XAETRRI 2 AL —XDEREID AV T P TTH, B o LREED
RN ZADBHDET, MLABRZETVAMAURLLIDEAEVZELVL I ENZ VWS FIEDNH D

9,

1l

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

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

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

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

>>>

>>>

unique_words = set(word for line in page for word in line.split())

valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'

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

FiE
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os BV a—NE, ARV —T 4 VI RATLENGET 2-0DZ L OBBERML TVWET:

>>> import os

>>> os.getcwd() # Return the current working directory
'C:\\Python310'

>>> os.chdir('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

from os import * TIF72 <. import os TP 25 X SICL T LE WV, £5F 52T, BfENKRERER
2 AAABEEL open() 2 os.open() TH#HX N2 DEEFSNFE T,

HHAAABE dir(O) BE P helpO 1 os DEIBRKHMEREY 2 — L TIEEL T 5 & XIT, MEENRERIE LD
Bk h 3

>>> import os

>>> dir(os)

<returns a list of all module functions>
>>> help(os)

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

77 AT 4 L7 M) OHENLEBREEDZDIC, LDERICHEZX 28KED LS VX —T7 2 — 2D 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 EYa2a— AT, T4 L2Z PVDIANVRAI—FRRLELT7 740DV R M 2ERT 270 DB ZRA L
TWVWET:

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

10.3 OV K51 V5|&

— B2 —T 4 VT 4 R VT ITIE, X awy R4 Vs BERSBEXRDDET, avY o4 V5
X sys EYV 2 =D argy BHEICY X M2 LTIRIFENTOVE TS, B2 ITOHIIIE, python demo.py one
two three ¥ A~ Y P54 v L CEEILERIEONSHDTT

>>> import sys
>>> print(sys.argv)
['demo.py', 'one', 'two', 'three']

argparse EY 2 —/UE, a7 Y K74 VEIBEZIET 270 OB I I NIAHAZRBLES, KO TV
THME1DOUEDT7 7 A VBB L, A7 2 a Y TITRERRLETS,

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)

avY K74 T python top.py --lines=5 alpha.txt beta.txt 25735 5¢. LDRI VY F X args.
lines % 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHEL XTI,
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104 T5—HADVHEAL I beTO75LDKRTY

sys EY 2 =M, stdin, stdout, stderr ZRTBEDFEL E T, stderr 13, BERPLZI —Xvt—I %M
LT, stdout BV XA L7 M ENLHBETHHDHD XIICT B 7-DIEMNTT:

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

Warning, log file not found starting a new one

sys.exit) &, RZ VbR T Do bEHENRFETT,

10.56 XFHINDONR—2IvF>T

re BV a2 — TR, XD EELRTILHD 7DD EMRBI 2R L THE T, IERRIUIEMR —BRR 05
PEIR U TR TRl S IR 2 1R AL L £ 97

>>> 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'

BANROEEERZ T DIREL S, FiART TNy LR TV FHIXY v RO HBEDTS:

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

'tea for two'

10.6 #ZF

math €Y 22—, FEVNUSHEE DD C BiEIA 77 VBRI 7 7 R T2 FEERBEL TV T

>>> import math

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

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

random & 2 —)LiE, BELENCHESOWIEBRFERDZZDDOY — L ERHL TV ET:

>>> import random

>>> random.choice(['apple', 'pear', 'banana'l)

'apple’

>>> random.sample(range(100), 10) # sampling without replacement

KDR=1%i <)
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(AIDR=I 5 DREE)

[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 —VIZBIET — X QIR LAEHIVRME (P9, PRE. 28 23R LT

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean(data)

1.6071428571428572

>>> statistics.median(data)

1.25

>>> statistics.variance(data)

1.3720238095238095

SciPy 7m ¥ =7 b <https://scipy.org> 3EEHLED 72D DEZ L DEY 2 — N2 HREL TV E T,

10.7 1> 2—Xy bADT7 IR

AR =2y M7 7RALZDA YR —=3y b TR FaVZNE LD T220DZDEI 2 —LDHDF
T RBHEMZ 2 ODEY 2 —id, URL 267 —XZHGT 279D D urllib.request &, X —L%iX5 7%
HOD smtplib TI:

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

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

>>> import smtplib

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

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

. From: soothsayer@exzample.org

. Beware the Ides of March.
nn /I)

>>> server.quit()

(2 2HODHNZ localhost TR =T —N=DBIWTWERENDH 2 Z LITHERLTILE W, )
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10.8 BfY K%l

datetime EY 2 —E, H-PHZEBRIEST 272007 5 X%, Bl HiEe BHELTFEOm S TIRELThE
T, HEIRRZNST T 2EMBP IR — X TnwB—), BEETEIHIDOT7 3 —< v FRBRIED =D DRER
Fe X XA ANAHHIICESAZBOTVWET, ZOEY2—L Tl ZA V=YW LEA 7Y 27 P E—-F
LTVWET,

>>> # 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 7B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> birthday = date(1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

10.9 7—X £

—IR T =2 T =4 T BRI UTOXIREY 2 - X o TEZENICYR— S ET: z1lib,
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

10.8. Bft el 111




Python Tutorial, J1)J—X 3.10.13

10.10 N7 #—< > ZAD&HA

Python 2 —# DIk, FUREE R %27 70 —F TROWBOENINZ T 3 —< > ZIZDWTHID 720
VS TEOEREZR o TV A ADNWETS, Python &, Z 5o LEERNICAIERICE 2 251y — A28 L T»
£,

B ZE, B AN Z BB LT, BHNE 7 7 —FDRODICERTNADRRy I7R7 Ry 7 &> ThA
72N ES 2 LNERA, timeit BV 2 — L &BHZIE, 73—V ADBIFADDLEWZ 2033 IZHhD
EJE

>>> from timeit import Timer

>>> Timer('t=a; a=b; b=t', 'a=1; b=2').timeit()
0.57535828626024577

>>> Timer('a,b = b,a', 'a=1; b=2"').timeit()
0.54962537085770791

timeit TIF/NIWVAERRAEL TV B DTN L, profile X pstats EY 2 — LTI LD RKERa—-F7ay
ZEBOTHEE R HET 2700V -V 2RHEELTHET,

10.11 REEE

BVWHEDY 7 N7 RHEET 00— 0D 7 Fu—FF. SN U TR EICT X P EEX, R
DB THBELZTRA I EESLBEZLEWVWS HDTT,

doctest EY 2 — LT, EV2a— L ERRL TR T LD docstring IZHDAENT=7 X + DFHEZAT S 7=
DOV —NEHREL TVE T, 7 A POMED FIZHHT, BB ZRERH LEI e 2 0fR % docstring 127 v M&
R=ZAFMFTZEITT, ZOEKEF, 2—FIHAFIZEGZ2 L0 ERTFF 2 X2 FOBEREZHERT L RN
12y FFaX Y PEEINLTVEZI—FRELWERHETES LI DET:

def average(values):

"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mwmn

return sum(values) / len(values)

import doctest

doctest.testmod () # automatically validate the embedded tests

unittest Y 2 —/LiZ doctest BV a2 — /LI KERICHEZ 2D TIEH Y FHAN, KOWEENZT A LY
FERIDT7 7 ANVTEBTEZZENTEET:
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import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self .assertEqual(average([20, 30, 70]), 40.0)
self.assertEqual(round(average([1, 5, 7]), 1), 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 —[EHR

Python 12l 7 Nw 7 U —[AI#fl (batteries included)” T¥23H D £5, ZOTHEIE, FE S, ZE L - HKAE
F#5 Python OIFRZ ¢y r — VRECAIFEICEN TV E T, HlZIE:

o xmlrpc.client B KLU xmlrpc.server £ 2 —/lid, EBREFHEZMECH L (remote procedure call) %
BRLZZEDRWMEREIZEZTLEVE T, TV a— AL id#EN, XML %45 72 O BN 2 HI5K
BBED D A

o email Xy —Ik. MIME ®Z0Offid RFC 2822 IZH I X vt —INHEEREDE AL X v t—
CEEMTEEODIATIVTY, EBICA v —YRRELLEZDZE LD T2 sntplib X poplib
LE ST, email Xy —J10E (IMIXEZ L) BHBZX v -V HBEOHESLTa— F2iTo7 D,
AR —Fy MEBDIZ Y a— FRoAv X 70 FalDERERTo2DTERDDELLEY—ILEy b %
fxCVET,

o json Ny F—IF DRIV T — ZZHBRD -2 Z T AR MZHE— P LTOWET, csv EJ a—
ET = ZR=ZPRFE TRV R— P I TW3 CSV 7 7 A VR EHEGABTET20% K- b
LTWET, xml.etree.ElementTree, xml.dom 7% 5 NZ xml.sax Sy 77— I & XML O Z ¥R —
FLTVWET, BET2E, TROHDEY 2—LIZ&k > T Python 7 7V 7 —> a iy — L ORT
ETHMBUCT — X 2RITEST Z e BHRE T,

e sqlited3 EY 2 —LX SQLite 77— ZR—Z 54 75 VDF v =TT, H#TIEEHED SQL > > &Ry 7
2% W THEHE R 2 K7 7 — X R—2 22 L £ 5,

o EBMLICEET 2H8HEIX. gettext, locale, codecs XY 77— LWV 2EY a2 — A THR—-FENLTV
9,

10.12. Ny 7 U —[EH# 113
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%

ELEVEN

V7 —DHE2ETIE, Tu Ty arAdul I kI b ot EEREY AL EIN-LET, &
CTEFZ2EY 2 —0E, NERRAZ VT FORETIRIZLACHENERA,

11.1 HADT7#—< v k

reprlib EVa—lE, RERAVFFR, WLARA M LAV TFZEABLTERTEN—Y a2 D repr()
PRHELTVET:

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))
Il{lal et rq! te! 1f |g| ._.}u

pprint EY 2 —lid, MHARAARDPI P ERULZLP DR T RRT 200 E N HIHFER 2R L
TWET, RRERPIERITITH = 23581%, "pretty printer” ¥ FEEN 2 B DOHAITRA 7~ b EBIIL T,
F—XRHEN L DEAREIC R Z XS ICHIFEL ¥

>>> 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 —/Ud, BIE TSN EEZ, F8ELLRAZ VY —VIRIZ T o7 D INE 2 X5 L £5:

>>> import textwrap
>>> doc = """The wrap() method is just like fill() except that it returns

(KDR=212%i<)
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(AIDR=I 25 DfE X))

. a list of strings instead of one big string with newlines to separate

. the wrapped lines."""

>>> print (textwrap.fill(doc, width=40))
The wrap() method is just like £ill()
except that it returns a list of strings
instead of one big string with newlines

to separate the wrapped lines.

locale EYV a—Jlik, XMLICLK D ER 2T —2RBAFAD T —EZRX—-—RI127 7 AL E T, locale D format ()
BEELD grouping JBMEE M 21X, BUEZBEYIRMXYI D XFIc &k D Zr—Fbah-F et 3.

>>> 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 XZF3F7>TL—+

string €Y 2 —MZld, FIT, =¥ P2 —PREHRICHETZ 2 LM 2| 2 72 Template 7 7 A A o
TVWET, OIS, 2—FRT7 TV r—>a Y 2EBIETL IR LT TV r—> a v OHe s X
RAIXAXTED XA ET,

7Y 7L — T $ LA Python @Al T8 CREIFE 7 VX —Ra7) #6785 L —ARVEZH 20 E
Fo FL—RFALEXDRED % {} THIIE TL—ARNEDEADICAR—ZAZHRET, BRELTFERITZ 2D
TZX3, $$D&LHCT 3. $ BRZZRFr—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 FNli& 7L —RAFRAVRIZHE T 2EITHECF -V — F5HITRWVIGEIC KeyError %%
HLET, XA —IHEDLOIRT TV r—2avOBFE, 2—¥HPANT 27— REIAERRIEDBHHD
T, RELETF—ZBHBL L —RARALEZZDEFICLTH ST S safe_substitute() XY v FEM S/
PiHET»S LN ERA:

116 BIBEEESATSFVIZYT— - ZD 2




Python Tutorial, J'J—X 3.10.13

>>> t = Template('Return the $item to $owner.')
>>> d = dict(item='unladen swallow')
>>> t.substitute(d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

RYID XFET 7 4V MiE $ TTH, Template DV 7V IR EIRET L2 LEET LN TEE T, HlZX H
G779 FHIC—HTHIMIZEE T 2274 V7 4 ZfEo Tkt LT, BIEOHMNRERD Y — 7 v 2 %ES,
T 7 ANMERE Vo2 L—ZARNRIZ—t Y b EBEEFHS Z2ICLZ0, ROES Tk FT:

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = 'J'

>>> fmt = input('Enter rename style (/d-date Yn-seqnum /f-format): ')

Enter rename style (%d-date %n-seqnum %f-format): Ashley_YnJf

>>> t = BatchRename (fmt)

>>> date = time.strftime('/d)bly"')

>>> for i, filename in enumerate(photofiles):
base, ext = os.path.splitext(filename)
newname = t.substitute(d=date, n=i, f=ext)

print (' -—> ' . format(filename, newname))

img_1074.jpg --> Ashley_O.jpg
img_1076.jpg --> Ashley_1.jpg
img_1077.jpg --> Ashley_2.jpg

FUTL—1rDd 5 —0DHRII. BEDHAMENT7r—<v +rrsDTurssudy 7ORMTT, ZHhICX
D, XML 7741, 7L—r7F A bDLR—bH, HTML ® web L RK—FHOTF 7L — iz, AL
7osaYy 7 bEREDAL I N TEE T,

11.3 N1 FUT—2L 01— FDIRF

struct EY 2 — LT, BRABREZDOANAF VL a— FEX2#ET 5 pack() % unpack () &\ o 7B 1E
HLTOWET, LUTORITI, zipfile BV 2 —A%2HbIIZ, ZIP 7 7 A LD~y XiEHEKEIF 2 HEERL
TWVWETF, "H" & "I" WO Ry JFFEIE. ZNZN2 31 b 481 FPOFERL BEERLTVET, "<"
F. 2Dy ZFFED standard ¥4 X TH D, N P A=K =DV PLZY T4 7V THBILEZRLTVET:
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import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack('<IITHH', datal[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = 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

114 RIWFRALY T4 27

AL v MLUE (threading) &%, IEFHRKERBRRICRVEROX R 258 T577=v 7T, AL v K&,
I—HFDANEZFIHTIoD, BRTHDEARZEZEHrT 527 TV r—aroinEtEE2EH 3, AL &S
RERFIE LT, 1/0 2RO L vy FOFEUE L W5 L TEEIE 22 WS 5 D0H D FT,

TOa—FTid, E/KEDEY 22— threading TXA DT 07T Lk LENLERTHO X R T %H)
EXEBNZ X5ICT 2 HERRLTVET:

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.')

(RDR=212Hi <)
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HIDR— % 5D E)

background. join() # Wait for the background task to finish

print('Main program waited until background was done.')

NVFALy F7 TV =2 ayefEs ETRABELOVHELR 722V Y —22HET 2L v FROFHE
(coordination) T3, ZDMBEZMRRT 5729, threading EY 2 — /L TIER vy 7oA XY b REEH. &=
7AWV o A DRI Y 27 4 TEREHL TV,

THOLEY—VBN%—T. brot Lkt LORMTHBERNELZMEZII SR T eAHD XTI, Lk
Mo T, XRI7HEFETIE queue TV 2 — N E{H o THOEBDAL v FRALDY T X E2—DDAL v FIZ
EDIAB, —DDVY —ZAANDT 7 RAETEZRIT—DODAL Y RIZEFXEZIEINRVTL LS, ALy R
I DBERIHIEIC Quene A 7P =7 P25 &, BREVPEZITRD, AlmEREEd, FEESEL £T,

11.5 O

logging €Y 2 — /L Tld. BE OWAEL ZRATLTFMREDDH 2 0 /5 A7 a2 LTV Ed, mHMH
BAEWATIE, B R v E—U% 7 7 415X sys.stderr WZEFLET:

import logging

logging.debug('Debugging information')

logging.info('Informational message')
logging.warning('Warning:config file not found', 'server.conf')
logging.error('Error occurred')

logging.critical('Critical error -- shutting down')

TR TOH O ZAEML 5

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred

CRITICAL:root:Critical error -- shutting down

77 4V M Tl info() ¥ debug() I KA HINFMflx N, MAEEL S —I1SEFEINE T, FIRATRERE
B, email, F—& 2754, Y7y b, HITP ¥ —NADEERERDH D £F, HZ7 4 LR EERT 2
¥. DEBUG. INFO. WARNING. ERROR. CRITICAL ¥*Wo7zX vt —IDF 54 F VT 112k o> TR ZEERE
BRTZ2 e TEFT,

0 58k AT AlE Python S EERET LD TEFIL, 77V 75— ay2EBELRLTHOIRET
ARXTED LS, Z—FDREATRRBRE? 7 A ML o TRET DI DTEET,
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11.6 5558

Python IZHEMICXEV ZEHLET (FLALDF 7Y =227 VEZRAV VM FATERL, ARX—2OL Y
Lary TERZREZRELE ), A 7927 MTHT 2REBEOZRDIL IR TLIES T2 8 XEVIIHRE
nEI,

CDEIRT7Ta—FIRELAEDT TV r—2a Y THOERLEELE TV, HIZI3A TV =7 b2 Ihhlns
FICRIAL TOWAHEZTERLTEELVWGEESDHD T, WRRHSH, A7V =27 b eBIfT 25720 TAHIY =
7 M T R EANBRZREEZ Z 8 ICR>o T LEVE T, weakref £V 2 — LTl A7V 7 MDD %
ESFTITBIT 27200V —LZ2RHELTVWET, 5ZBA 7Y =7 PO AEICR S L. 595 (weakref) 7—
TN BEINZEBRE SN, a—A Ny ZBEED MY A ENE T, FHSREA S ARG ERa X b
DREVATI 27 bDF X v aBHhET:

>>> import weakref, gc
>>> class A:
def __init__(self, value):
self.value = value
def __repr__(self):

return str(self.value)

>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary()

>>> d['primary'] = a # does not create a reference

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect() # run garbage collection right away

0

>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically Temoved
File "C:/python310/1lib/weakref.py", line 46, in __getitem_
o = self.datalkey] O
KeyError: 'primary'

11.7 VX MEEDT-HDY—IL

ZL OF—ZEEIX, HARA Y A VIR FS7-FETHEED 3, 2I3VA, FFIQHAAAY 2+ 2I3ES S
T+ —<YRALED ML= FAT7ZFFOL S RFEENLEICRIEDIDHDET,

array (At#l) €Y 2 —L T, array() A 79 =27 P 2L TOWE T, BINZY R MZBITWEIH, FUE
KOTF—=ZZIBRETE, LD ar sy MRESNET, UTofICld, @ 1 ZRH7D 16 N1 F2E
€3 % Python BEHDVY X+ D2, 2 X1 FOFFERL D 2 #E (X4 Fa—F "H") OEHIZE > TW»
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e

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> al1:3]

array('H', [10, 700])

collections EY 2 —/LTld, deque() 7Y =7 PR LTVET, VA MUY TVWETH, 7—X0DiE
e 7Zin & OO HLHEL, 20— CTHEIICH 2MEOSZRITES LD £T, THLEA T2 PEFa—
ARG DIREFIRRDERIZAVTVET:

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print("Handling", d.popleft())
Handling taskl

unsearched = deque([starting_node])
def breadth_first_search(unsearched):
node = unsearched.popleft()
for m in gen_moves(node):
if is_goal(m):
return m

unsearched. append (m)

VX FDROHDREBEDIANCH, BHES 4 75 )12V — MEADY R N Z2HIET 372D DB %X 72 bisect
DI IRy =B L TV T

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq EY 2 —/liF, BHEDV AT —T2EET 200K ERELTVET, =7 TlE, RHEVAE
FHOLY MU ORICEuONBICEEENE T, b— 3. HEIV A 2Y - 33224, RDOHEED
ODBERIEVIRL T 72 AT 2 &5 77V r—2 a Y CEFTT

>>> 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]
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11.8 10 EZFE/NLER

decimal E¥ 2 — LT, 10 EFE/NMUOBEMEE 2 YR — +§ 3 Decimal T — XA EHEML TV E T, HA
ABD 2 EFE/NIDFEIETH % float IZHNRT, 207 F 2L h bIFEHMLZDIE. UTOHAETT

M7 70— a rez0MmolEmR 10 EREBPDER T ) r— a3 >,

o FEEEDHilfHE,

TERY F 7238 _E D BRI D < EALD D fillfH

o AN DBIIDNENT T2 256
o I—YNRFFHEOMREFAUERMEREZHEFT L2 L507 TV r—2a,

B2 70 &> OB D 5% OFEEHEL LS L5, 10 EOEFEF/NMNUGEE 2 EoFE/ N
FETIRES FRICR-oTLEVE T, AtEMRZIMELALTEY PHEAAICLES T2, UTD XS ITEN
Ao EhENTT:

>>> from decimal import *

>>> round(Decimal ('0.70"') * Decimal('1.05'), 2)
Decimal('0.74")

>>> round(.70 * 1.05, 2)

0.73

L oHIT, Decimal ZfFi- 723 ETIZ. KEHOXaMEEINTED., T 2 HO#EKHD & BEIICE
TR A ML TV E T, Decimal IXFEIE & RUAETEIEZITWV. 2 EFEVNID 10 #E MUK D %
FHEICRIRTER VNI I ko TRE AMEXEE L TWET,

Decimal 27 7 RIMFEZHE KB TE 2720, 2 EFEH/NIUIETIZ MIFHED ICEHRTE W & 5 LRROFHE
RPHEET A HEBHTEET:

>>> Decimal('1.00') % Decimal('.10"')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]1*10) == Decimal('1.0")
True
>>> sum([0.1]*10) == 1.0

False

decimal EV a2 — 2S5, KERZITIOBE CTEMERELZITZAET

>>> getcontext() .prec = 36
>>> Decimal(1l) / Decimal(7)
Decimal('0.142857142857142857142857142857142857"')
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12.1 XL ®IC

Python 7 7V 7 —> a VIZ L BES A TV NDORy F =IO a—VE2FHLES, 770 75—
SavRHINTBEELEY LTWED, BEOANA—Ta DAL v E—T 24 ARFELTVE DI, 947
FYVDREDNN—Y a VBB TR dHDET,

ZD1D, 12ODA4 YA = N7z Python BETDT7 TV r—a YOERICHIET 2 Z L IZFAJEETT, b
L7V —2ary ARDEZEI2a—NLDONRN—Yar 1.0 2ERLTHT, Hlo7 7V —2 2> BAFELE
Ta—DN=Tay 2.0 2ERKLTWEEE, 2 00EKRIZMEELTVT, 1.0 £ 20 DELELLDN—T a Yy
EFAVAF—=LVLTIRADT IV r—arhEEEdi,

ZOREOMIRERIT RIERE 21E2 22 TF, RAERE L. FEDNN—T a »® Python £EODDEM v
r—I%E AT Python £ YA b=V EMET 274127 MU TT,

D7 TV r—>a i ZFN PR ORBEREEZMES e DN TEET, KOHNCH > EROEREMRRT 28
B 7TV =Y ay ADPEEORERE 2> TZIICIAT7I7VDNN=Yay 1.0 BA YA =L, 77
Vr—ay BAFEORORBEBRICIA 77 VDNAN=Ua Y 20 B YA M—LTBIEeNTEET, ZLT
TIVr—=2aryBBIATIVDON=Yark 30 WCHEFHTIILEERTIGEED. 77V r—>ary A
FELER A

12.2 RABRIZDIERK

RAEBREEDIERR B ZIT S 72D DEY 2 — D venv T, venv ZEFERMAAELRD o2 dFL L AA—=Ta v
® Python #4 Y2+ =1 L3, #BDAN—Y 3 >D Python 234 ¥ X b — L XN TW3SHA, python3 D X
SWIHAHA LIz A=Y 2 YEIFE L TETT S Z 2T Python N— a Y EEIRTEF 9,

RAEFREEED I, IREERBEEZBL T4 L7 NIV ERDT, ZDOT 4 L7 P DRAEBEL T, venv # 27
V7R LTEITLET:
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python -m venv tutorial-env

ZHUX tutorial-env 7 4 L' 27 b UDRIFAUIIER LT, ZDHIZ Python £ Y &2 7)) &, ZoOMEET 2 7 »
ANDaA—=2ELH 774 L7 MU RIED £T,

A8 D—RIZT 4 L7 MY DB .venv TY, ZOLENE. BHEIZS 2L TRINATWEED, T4 1L
) ﬁlﬁ?’f?%@ﬁﬂ%ﬁ%ﬁﬂ?6%%’2@‘6)‘1 b, WEICIIRDFERA, T/oe —HDOY—ILTHR—FINTH
3 .env BIELTHERE 7 7 ANCEB 75y a bl LES,

PR R o -6, 202G 2 8ENDHD £3

Windows D&

tutorial-env\Scripts\activate.bat

Unix % Mac OS O5&:

source tutorial-env/bin/activate

(ZDAZ V7 M bash shell TEPNTWE T, csh ® fish ZAHL TV 255, bbb HHATE 2
activate.csh ¥ activate.fish RAZ V7 HDET, )

FREREZ AT 2, Y210 7a 7 MAHRAFPORBERENSFRRENS X512k D, python #5173 3
b %0)1&@1%&%‘0) Python %732 L5112k b 3

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

>>> import sys

>>> sys.path

['', '"/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/1lib/python3.5/site-packages']
>>>

12.3 pip ZfFE>Tc/NNy T —C B

You can install, upgrade, and remove packages using a program called pip. By default pip will install
packages from the Python Package Index. You can browse the Python Package Index by going to it in your

web browser.

pip (& Vinstall” | "uninstall” | "freeze” R ¥, WL DD H T avy FER->TWE T, (pip DELR F¥a
> M installing-index A4 FZZRLTLZEW, )

RN =V REELCEDR = DRPIREA VAP —NFT 2 P TEFF:
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(tutorial-env) $ python -m pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas

Successfully installed novas-3.1.1.3

RO —IZDHLIT == e N—TarBFEEEBMIFBILT. FEDODNA—Sa DR r—V% A4 VA M—1T3
ZedyTEET:

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

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

Successfully installed requests-2.6.0

FLa~y FEHUETLESE, pip B3BERINIAN=Da VDA YA P=AFEARFRLTAD LEE A
HMON=Y a v FEBRIETNEIZEDNN—=Ya v A YA =L LET L, pip install --upgrade %5173
R Z DRy I —2 Z BN L £ 5

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall <> FIZHIBRS 28y r—o%% 1 DML FBEL £9,

pip show HEEE NIy F =Y OEREFRLET:

(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/lib/python3.4/site-packages

Requires:

pip list IMRABRBRICA YA P — A ENTR2TORy r =V % TR LET
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(tutorial-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze A4 YA b= &Ny r—I—E%, pip install BENT 27+ —~v b TERLET, —
MPEE Y LT, 2DV R % requirements.txt W5 7 7 A VIR EFEL £5:

(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 ZNN—Y a YVEMIZXTAIZIaIy LT, 7V aryo—fe LTRMITEZd
TEFEJ, 22—V -3 ER Yy —I% install -r TA YA =L TEET:

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

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

Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip KWL EADF T2 avyhHD £, pip DERKR FF 2 X ¥ M installing-index ZZHL TLZE W,
Ry =Y %R L TEFN% Python Package Index TRBH L 72\Wi5&. distributing-index A4 FE S L T
720,
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%

THIRTEEN

SHhiz ?

IDFa—tUTNEFRAZIL T, BZ5L Python o TAII L WSBELEETETH R8T
L&5 - BHEHBOMEEFERT 272912, Python ZEA L TARL Lo F T, ¥T, #RLTREYZT
fERE L7256 X WVWDTL LI, ?

ZDF2—bU7ME Python DR FaXrTF—yarty hO—HTT, £y hOHFOMD RFaX>F—T 3
YEWLSOPHENLET:

e library-index:

DR aT A EE o D TEL LEATY, ZO~=a 73R, B BEUES A TS VDEY -
WCOWTDERRY 7 7 LY ATT, {ZHEMNL Python BN fe< TAD Bila— FEEATVET,
Unix X =Ky 7 2D5cAAA, HTTPIZ&L % RF 2 X ¥ V., BLBOAER, a~> P4 v F 7 g
Y ORI, CGl 7025 ADIER. 7— X EMERZ DM/ SADRXR AT DIzDDEY 2 —AHHD &
T ATV I 7LV REE 5 R T, (AIPFHATELZDDARA=I %200 EDBTEET,

o installing-index (%, fli® Python 2T —HIZ X > TEIPNZBMEY 2 —NEE IR0 TA VA b—1TF 53
PEDHL TVET,

o reference-index: Python OXiEE <Y 7 4 ZAZFHLLFHALTVE T, SODIIKRETTH, FED
SEEBRHTA R LTEHATTY,

X 57 % Python BT 2V YV —2A:

e https://www.python.org: H#7% Python ® Web %1 by 2 — R FF 2 X~ b, Python 283 % Web
R=—INDRA Y R—FZFATVET,

e https://docs.python.org: Python ¥ 2 X ¥ bADHERWT 7 A2 HL 3,

o https://pypi.org: Python Xv & =4 ¥ 7 v 7 2, LLAiE Cheese Shop™ ¥\ 5 BFFTHMIEN TV E
Lo ZHUE. 2—FEROKX Y >0 — FT& 3 Python £Y 2 —LDRE|TT, a—FDYY—2%L
726, ZZWREBFTLZZ e THOADBROTFLNET,

*1 ”"Cheese Shop” & Monty Python ® 2% v FTF: BEIADNF—IXRBICA-72FNE, HHPRDEF—F N BN L clerk

DWE o7z,
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e https://code.activestate.com /recipes/langs/python/: Python 27 v 7 7 v Z7iZa— KA, €Y 2 —i,
FEHWBRRA 2V T rOEREaL 7Y a » T, EELS DRFAADAE Python Cookbook (O'Reilly &
Associates, ISBN 0-596-00797-3) iZIR S TVWE T,

o https://pyvideo.org \ZFFRPL—F 7N —TDOXED S Python BEOETADY V7 2EDHTVET,

o https://scipy.org: Scientific Python 0 = 7 MIBEFIOEEBREHE - BIEEY 2 — Tz, #RBAR
B, 7=V & B Y L= BB, MR EDZ Dy F—I L T0E T,

Python BI#HEO BB DOHEITOVTIE, =2 —R PV —7 comp. lang.python IZIHFGT 20, Fizld X —
Y > 27" R b python-list@python.org IZiEZ Z N TEET, =2 — AT N—T A=V 7YX MNIF—1
VA ENET, Lo T, AARBEREN LAy =JF, IS AANBECIREINE S, EM (L E
B, FILOKBEORE., FILLEY 2 - LORRRE T, 1l HEEEBEOEELRHDET, A—-V Y7 UVRXIOD
7 —H 4 & https://mail.python.org/pipermail/ THIHRIFET T,

RO, BF X< HBEM (FAQ L MINET) DYRFEF zv 2 LTLEE W, FAQ 13 DR LI
FiFohs%< OBEMICEATVET, HRAOHBEISHT 2B EERTVE 00 LLERA,

BE
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%

FOURTEEN

MEEANRE CREER

WL DOPDNR=Y a »¥®D Python 4 ¥ & 7Y X TlE, Korn ¥ =)L GNU Bash ¥ = VIZR &1 2 HEREIC L7z,
BED ATTITN T 2 IRERESCEBELMRELZ Y R— ML TVET, ZOKERIIMA RRERA XA LT KR—
FLTW%, GNU Readline 94 75V 2o TEEINTVET, ZOFA 77 VIKIIMEDO FFa XV b3
HYH, TITENERDBETOBDIEIDD FEA.

14.1 275 L B RE

B Y 2 - NVHDOMWTEEA > 27 ) 2 OEBIRIC BEIFICAEMLENET o /- T Tab F—IIHTEHEE
MEOH L. Python OXD%HT, BIEO T — A NVEL, BEXOFATREREY 2 - VL2 HEB L EJ, string.a
DEIRFy FTRUIS ALK ICOVTIE, BED ' FTOREZFML, MR LB hLA T2
OB WM E R LE T, __getattr__ () XV v FER A 7027 v BPRICEEN TV R HE.
__getattr__ Q) BT TV =2 avERDA—-FEFETTE20D LAKRVOTERLTLEE WY, 77410
BETEDKRIZDL—F =T 4L 27 F VD .python_history EWHHKFID 7 7 A VITBEZRFLE T, BE
BROMEENIRA Y X TV 2Dy > a Y THUOMATZ2 Z e BN TEET,

14.2 WENA 2 2—T I 2ORE

Z DIEREIE. WIEADIRD A > 2 — 7Y ZIZHARIUI K ERELRTT, LI3VR LWL O00EERKIh T
E3, BIZIE T2HT 2 ZIRELWA VT Y PPRRENLHWETL 5 (3—HIRXDITTL TV b
= VBREDPE ST TVET), MTEEENA V2 =TV XD VR T =TV % fioTh I0hd L
NEFA, FEIPZ +— M REOMEEF 2 v 2733 (H2VRIERT2) a<vY FAEATL x5,

X OB A > 2 — TV ZORBED—2IZ IPython BHH FF, TDA Y X—FV R, BAZRLIAT
b TWT, XTI, A7V =7 MERSEENRBERER Lo IKBEEFF o TV E T, o7 7V 7 —
aYiARERRARENLD, fIAEAZ DD ET, MoBNA V&5 7T 4 7EREEE LTI bpython
BHHET,
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%

FIFTEEN

FHNNIRERE. €ORECHIR

FEVNEUR BN, RN Y 27 OF TR, EE 2 ¥ 95 2#ED) 7R LTRAESIATVWETS, filZ
[ SN

0.125

13, 1/10 + 2/100 + 5/1000 £ WS EEFES 35, Zh LS, 2 EEDOIHK

0.001

0/2 +0/4+1/8 LVSICAED $F. THE “OOPRIER LEERK > TWETH, 72—, BIDOHHK
A 10 TRRAIATE D, “HEOORIIES 2 TRBSA TV LRV E T,

BRI Z il B AYD/PNIE 2 EEDODBE LTIEHIZEDT Z N TETHA, ZOMER. —&kic. AJ)
L7z 10 #EOFE/NMNIRENL. 2 EEOEFEB/ MR TIaEM IR 1%, FRRIC~ Y VICREEShE T,

RANIERL 10 25 L MEZHRICERTEEY, 713 2EATAEL & 5. 78 1/3 13 £ 10 07
BeL T, UTOXSITGERT 2 e A TEXS:

0.3

& BT IEREZR IR,

0.33

& BT IEREZR IR,

0.333

b, DIERRETT, MEMBZHEL L TEI D, BRIIF LU TEER 1/3 3% D EEA, LrL, LD
DIERERABIZIE I > TWLTL & D,

FIRRIC, R 2 & LARBETANTEB S &b, 10 #8D 0.1 1328 % 2 & LA/MITIEICRET 2 2 2 1ET
TEEA. BB 2 TR 1/10 I30EBR/I (repeating fraction) & 72D £3
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0.0001100110011001100110011001100110011001100110011. ..

EIrAROHTIED 2 b, ELEZTG2 282D T, BEDRED IV 2 — XTI float BUX, & AL
By P2RSBATHRID 53 ¥y bEgF, 2 OREFELDEE L, ENMITELINE T, 1/10 DHBAE,
/N 3602879701896397 / 2 xx 55 LA D XY, TAUR, 1/10 ITEWTT A, BRI CETIES D %
A

ERFRIND HEDDIT, IFLALDZ—FIE, LUK DO E A, Python lEv ¥ VI Tws =
HEEPUMED 10 #NETORMEEZ KRR T 2 DT, BRI TW2EHIITO 10 #ENEOELET L2 L %
BB TT, FLAYDYT YT, b L Python 28 2 EBTHEMI N 0.1 OELUEE 2D F F 10 #EETERR
LTWh, ZORMRERD LS -72TL xS

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

ZHUE, BZAYDADIRBELIEL S LD DL TEINMTT, RDT, Python IZMNDEERRT S Z LT,
Hig e e WHiFIicr Yo F 5

>>> 1 /10
0.1

FRSNTHERDIEREIC 1/10 THZ LHICHALELTH, EFRITHEHSIN TV HIZRDIESRRTE 2 i
INETHZ NS ZERFRIEATEVTLILE W,

BODDEL D 10 EHOMED, FU 2 EAHEBOELEZ AL TWE T H21F. 0.1 ¥ 0.10000000000000001
¥ 0.1000000000000000055511151231257827021181583404541015625 & ¥’ 41 3602879701896397 / 2
*x 55 [T ENE T, FAUELMEZEE L TVWADT, ¥D 10 EBDOED eval (repr(x)) == x 2\
MR L EERUE XS IEBREINET,

HOD Python X, 7u>¥ 7+ repr() L M1 YEIEIZ 17 MTOBEREF %2> 0.10000000000000001 D X
57 10 ERDOMEEEATHERRLTWE L7z, Python 3.1 225X, 1ZEALDBET 0.1 O X S aEdEOHIE
D10 EHDOEEER LSRN E L,

ORI 2 EROFRE/MNUSICE o T BAR S DTY, ZHiE Python DA TEHHFVAL. B
7DA—RDANTTHDDEEA, N—FY =7 OFHNIRHEZY K- P LTVWE 2 TOEHETHUEHED
MEEZEDOIT2ZDTEET (W DOPDFEBETWET 741V D, HEAVIEFEDHTIE—-FEEATDH, Z0E
% RE LBV S LLEEAD),

I Xvilihodic, XFH7 +—~< v b EAMA L TEMHEEHIR L7 10 EREB 2/ e s TExd:

>>> format(math.pi, '.12g') # give 12 significant digits
'3.14159265359'

>>> format(math.pi, '.2f')  # give 2 digits after the point

(RDR=I12%i )
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HIDR— % 5D E)

'3.14"

>>> repr(math.pi)
'3.141592653589793"

ZHN, EEOaAYPa—&Z—FOED RE 2ADTVAEITD, WHITHEE L WS Z e 27 L THWTK
72X,

b5 —ODEEZENALET, X 0.1 2VEMCIE 1/10 TR ARWDIZ, £7% 3EE LED FERMIC
i$03 TEHDEEA:

>>> 1+ .1+ .1 ==.3

False

0.1 ZZHUE 1/10 1AL B2 Z e B TERWET, 0.3 dF 3/10 IZ—FAWER DT, round() FEE
o TEHRANCND 21T R o THEKI D D FHA:

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)

False

BEDIEMELREICE D EWEICE > TWB 2iZWA, round() B EHo CEHEZOHEZ D 3 2 ¥ T, RIEHE
RRODICMHMDEL IS TE 23 X512 2ELH D 5

>>> round(.1 + .1 + .1, 10) == round(.3, 10)

True

2 EDFENEREITH T 2 EMTEHER, CO XS RBEIHEZ L AR TVET, 70.17 12BF 2 MIEIR, D
T 7 RBLI - OFETHMIZHAL £3, 2 #EEOFH/NMNURHREICE 3725 2o X HIs W EiizE
RIZBI LTI The Perils of Floating Point 2SR LT 72X W,

BN VWS &, "EAGRBERAZDD FRAT, TID, FEH/IMABOZ L ZBEICER LRV TLEEI W !
Python @ float BHEICE T 5 L7 —I13FE/NMUSLEAN— R D 2 7052320z dDTHD, FLAXD~<
Y ETE—oDHEAD=DEA 2¥*53 7D 1 TT, ZOEREKEILAYDEETHEIULED DD TIT N, FHF)
NERTEENE 10 #EOHE TR, FEVNIUE OB Z 72T &, FilBADREDOHE LTS 2D
WEEDTBOTLEE W,

BERT —ADPFET 35— T, TEROFH/NUREEORA T, BICRENZHEROMEEZ LR 10 EOHTE
WD TERTZDR 5, RAINITHIFHE D OFREZ/ZZLIWTRBITL x5, 2WVWTIE str() THATED,
= Dl 2l % U=y U, formatstrings 125 % str.format() XYV v FD 7 x—~<v MEEESRL TL
72E W,

ERER 10 BB MBE Y 12 2 X 5 2IEEICIE, decimal EY a—AZFHALTATLEIV, ZODEY 2 —
NI T TV —2 a VRERBEDOHENRDONE 7 TV r—2 a VIZE L. 10 EROGTHEEZEELTY
i‘j—o
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AMOIEMERFH R LT, fractions Y 2 — A HHBUCEOCHAEZEE L TVET (1/3 &5 %5 8%
IEREICRT Z N TEET),

BRI PEFENSHEBEDAY — 22— =45, SciPy v =7 AL TWS NumPy Sy 7 —IRZ2D
HOEFER Y 7=V B FARTAHBRNETT, <https://scipy.org> ZZRLTLIEE W,

Python (& AHIC float DIEMERENDLERL 75 —RAXMNIET 572H0Y — L2t L TWwE T, float.
as_integer_ratio() XV v Fii float DEZHHE L L TREHL T

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

O RIIIERER DT, JTEDEZTERICEITT 2 Z N TEXT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XY v FiJ float DfE% 16 #EHTRIL T, ZOHED AV a2 —X 1o T\ 3 IEERHEE
RETEES:

>>> x.hex()
'0x1.921£f9f01b866ep+1"'

Z DIEffE: 16 EEEFREIZ D & D float HEIEMIIETLT 272D 2 e N TEF T

>>> x == float.fromhex('0x1.921f9f01b866ep+1")

True

ZOD 16 EBRBUIIEHR DT, % (77 v b7+ —LIDKEET) N— a Y ORK 2 Python T% D H
DL7D, OZDT7 =<y F2HKR— b+ LAEEE (Java 2 C99 1Y) LIEFEICR DD T2DICHHT 5 Z
EMNTEET,

BOERL>Y —n e LT, ArtllEICBIT 2FEDO R A2 LT NS nath. fsun() BB H D £3, 20
BMEZAFHMEICR LIAB LD S, 7 RbON ZEHLE T, KD, BMEINRRINLGIHEICEEL S
ABECERSINBZLAD, MRPHESNTT:

>>> sum([0.1] * 10) == 1.0
False
>>> math.fsum([0.1] * 10) == 1.0

True
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15.1 RIFTS5—

COETIE, 70.17 DRNTOVTEHICHHL, ZOLI 27— LTED X5 UIEMR I 2B DT
TAZ0%ERLET. ZITIR 2 EERBOFHNMURBIZOWTORRNLA#LA D2 b0 LTizitEd
£79,

KB F — (Representation error) F. WL DHhD (EFFIXFL AL D) 10 ED/NEDH 2 #HE (FHEL 2) D78
ELTRIATERVE VWS HEHEBRLTOET, Z4HUE Python (» %Wk Perl, C, C++, Java, Fortran. 8
F U ZoMZ ) DHIFHED OIEMER 10 ERE R R TERVWEELRMETT,

BEZSRBDTL&IN? 1/10 13 2 EEO/ NI THEICRIT 22 e TEEHA, FH (2000411 H) @
T UIE BB A TRT IEEE-754 #/MIREREZHHL TED, B AYITRTDOT 7y b7+ —ATE
Python OF#)/NME % IEEE-754 12351F % 7 5K (double precision)” (X1 £ 3§, 754 @ double 121X
53 By N OREEEFF OB AL DT, FHHEBICANRITES > 35 L. AIRERIRD 0.1 &b IEVEDO S EICE
L, J/29N opRIc L5 e8I LEd, J3b x5 53 vy FOEORENTT

1/ 10 ~=J / (2%xN)

EHEEET

J ~= 2xxN / 10

ERDET, JIEHEIC 53 By POREERF o TWS (>= 2%x52 7208 < 2%x53 ) T ZEWHTE, N 2 LT
Bl 72 ElE 56 1<k b 3

>>> 2*%*52 <= 2xx56 // 10 < 2**53

True

FTROB, 561F T 2bxroY 53y FOKEDOEFIRD N OME—DETT, J OHD 2 2HIZZ DR % AL
DHDTY:

>>> q, r = divmod(2**56, 10)
>>> r
6

FIRD 10 DF Y Er DT, HRROELIYID BIFThDb iz b $9,

>>> g+l
7205759403792794

o T, 754 EREEICBIT 2 1/10 DD 2 2 B DEU:

7205759403792794 / 2 ** 56

nTeattE 2 THo eSS LET:
15.1. RFIS5— 135




Python Tutorial, J1)J—X 3.10.13

3602879701896397 / 2 ** 55

Ad7z & Z WD EIF =0T, TOMIFFERITIE 1/10 KDDPLREVWIEIRFHLTLEZZ WL, LUIDIETE
L75E0E, Bl 1/10 KD b IS e Ed, ¥55612L 5 BER 1/10 TEHD LA !

DOFED, AHEME 1/10 2 "HET 57 ZLIZRLTHD FHA, FIEEIHEBTE 20, ERLD & 5 REE R
TETH Y, 754 DERBEFE/ NMNURETEON S B o d JWVIELUILITICRD $5:

>>> 0.1 * 2 *x b5
3602879701896397.0

ORI 10%*55 ZHNFAUT, 55 MO THERDEZR2 Z e TEET:

>>> 3602879701896397 * 10 *x 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

CAUK GG L T 3 IEREARBUESS, 10 #EEUE 0.1000000000000000055511151231257827021181583404541015625
WIEIEFLWVWE WS 22 TT, ZLDFE (HW A=Y a > Python 2&%) Tl 2% 10 #EEZRRT 3
DTREL . MR EWET 17 Mk k3

>>> format(0.1, '.17f")
'0.10000000000000001 "

fractions EY 2 —/L ¥ decimal EV 2a—A2F5r 2N OHERLHHEICITZA T

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float(0.1), '.17')
'0.10000000000000001"
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16.1 XfEE—F
16.1.1 T5—0IE

I —DPHETIZE, AVRTVRIFILT—RAvE—Y L AKXy 7 bL—2R (stack trace) ZH L E 3, XI5
E—FIRWVWREEREF A VX TVRE—RTO YT MIRERDET, A7 VT 2T 7 AP EITLTVS L X
B A VRTYREAR Yy 7 P L —REH N L7k OO TRAT—XRATHRTLET, (try XD except
TR XN ZFAMNE, SZTVWI 7 —REHDEEA, ) W DDPDL T —FFIZEGHNTHD, F¥no
MTRAT—RRA2570 77 00 TZGIERILET, PIRIEA & TV XNEOFERD 2D X EVH
BEYTEENET, 27— Ry b—VFRTEEL I —HINcHFZATAET; Zua LT, @HIFFETLE
mae O INZNEIEELNICEZAEIE T,

EI D IAASF (interrupt character, #ifild Control-C 2 Delete) Z—XE/IE =X T v F ML TXA
TEHe. ANMHPMOBEEIRT—RTuy T MR FF, ' axy FOETHICEHI DAL TR R4 T 5L
KeyboardInterrupt FIAAAEH S NFE T, ZOHIINE try XTUHETE F7,

16.1.2 L1FaI4E% Python X717k

BSD E® Unix ¥ 257 ATIE, Python 227V X MET =2V R 27U F D &S ICHEHEFITAREIZTEES, Zh
211512, AT ofT

#!/usr/bin/env python3.5

(ZZTRERAYETYEZPL—FDPATH LIZHZRELTVET) 2R 27V S ORHEICEE, A7V ST 7
ANVCETAREE— FE2RELE T, #! 37 7 A VORAID 2XFTRINZBRD FRA, 779 FT7+—A41
XoTE. ZORVIDOITE#IT 28T XFAH Windows FEX ('\r\n') Tld#4 <. Unix EX ("\n') TRF U
BOBNZEDRDHDET, Ny T aFIRY FF, T4D5 '#' &, Python TlEaxr z2EHZmH o7k
DIFEONTVE Z L IHER L TL XN,

*1 GNU Readline v 7 —JICHE T 2 BEOBNTH TN e 0D H T,
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chmod I~ Y FEMZIZ, A7V T MNIETE—FREITHREEZ 2 e TEZ T,

$ chmod +x myscript.py

Windows Ti&, 7 ETE—F” DX 2REH D £X A, Python DA V2 +—F —ZHBIWIC .py 774V
% python.exe IZBENTF % DT, Python 7 7 A VX TNI V0 752 ZN%2 A7) S LTETLE
3o .pyw HEBRTF S (BRIF: pythonw.exe I2) BEfTIF S, BHEa Y Y — v 4 Y FURMIHIL TEITLET,

16.1.3 WEEE— FRAOERIRERTI 71/

Python ZXFEINCHE S & 212k, 4 VX TV XDEET 2 EICETEINZ MO0 OFHENRa~< Y RAH 5 L {#
Mz eI HHET, THEFTSITIE, PYTHONSTARTUP L IMEINZBREER . A > & 7)) RiLERICHEST
ENZAR Y FBA0TT7 7 ANBICHRELE T, ZOMREIE Unix > =L ®D .profile IZBlTWE T,

D7 7 ANINFEEY Y a vy D ERETHAHINE T, Python 23a~>Y FERZ Y FhpoiAHLTWS
L ER, /dev/tty p3a~ Y FOANTLE LTHRIIIEES ATV S (ZDHENEEN L Y & a O Xk 5 ICEfE
LET) BDIFTREVWHEIWE IO 7 7 A VEHmAHINERA, 7 7 A VDA~ Y Rl MEEHa~< > K5
1TENZHAFIZEB A CAMZERANTEITINE T, 200, 774 VATERINTWVWED import Xz 4
TV MI EDOFFENE LYy a YNTHES Ze BN TEFET, $720 ZTDT7 7 A LAT sys.psl X sys.ps2
EEBELT, 7Ry REETLZIEHTEET,

BLEEDT 4 L7 PUDLEMTAR= 7y T 77 A NEGRAHLIZVDRL, Z7B—NLVDAR—FT v
77 7 A VDHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read()) D &5
BIVT T LEELIENTEET, AVVT M TRE -7 v T 7 7 AN ZEO0DRS, LTOLSICL
TARZ Y 7 MR TIHRINCET L2 TR D $EA:

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 hRXEZIAXBEZ a—I)l

Python (&2 —% —2% Python 2 # XX~ A X5 57HD2DD7 v, sitecustomize ¥ usercustomize %
RELTVET, 2D LS RCEELTWA22H 5121, £ —H —0 site-packages 74 L7 bV D
B RO 2080 H D £3, Python ZEE L TROI— FE2ETLTLZEW:

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.5/site-packages'
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usercustomize.py ZZ DT 4 L7 FUI/ERL T, 22 TRN VI ZIRTELIENTEES, 2DV 7
AVEHEA Y R— P EEINCT S -s 7> a VEMEORVIED, £TD Python OEBIRHICETINE T,

sitecustomize TV 2 — A bF U XS WKEMEL E M. —ICa Y Pa—-2—-0EHEICXI-T, Fr—n
LD site-packages T 4 L7 b VIT/ER X 41, usercustomize L DIZA VR — b EINFT, FFEMIE site £
Va—DRFaXY bESRLTIEIW,

bz
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1%

>>>

2to3

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HkDOY —n e LTHR 2 A2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBMML T E W,

abstract base class (IRELES 7 R) MREIE S T R duck-lyping EHTET % b DT, hasattr() R DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HAEICA VX —T = —
AR ERTD2HERRERML 3, ABC 3R (virtual) ¥ 727 7 2A2BALET, IR 7 A0 5
AL EBAD, ZNTH isinstance() X issubclass() WKERHENET; abc TV 2 — LD FFa
XY P EBRLUTLZE W, Python 123, ZL DflAAA ABC 2RI A TWE T, DX,
(collections.abc EY 2 —/LT) 77— XHi&, (numbers £ 2 —LTC) #, (io EY 22—/ T) A VU —
2. (importlib.abc EY 2 —LT) 4 Y R—=1+ 774 Y EZRIB =X —T7F, abc EYV 2 —LZHHLT
HMED ABC Z1ERTZ £3,

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this function-

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEU IS BAC, BI ($7213 XV v F) CHEFETT. HE00 2 /s b

asynchronous context manager (JEFIfAa>7F X b~ —T %)

M

o F—TU—F5|E: BB LOBRIZE I BORNCHEMNF 2DV D (fl: name=) o, ** IZHilF 7= &F
HEoHofEr LTEINZSE, XX, XD complex() DIMEUFHLTIE, 3 & 5 % —V— F5[HK
T3

complex(real=3, imag=5)

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

o MUESIH: F—U— F5IBUND5IEL, MESIBIZFIEY XA FOTHICEL T TE, T2+ 1ITHIF
7z iterable DBEZREL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

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

HEIBUIBEBOERICBWTHRI EDO 0 — AL EBRBICE Y Y TonE T, b Y TETIHANIOWTIX
calls BB LT EE WV, YV Xy 7 RAZBWTHFIBERT-DIHoWBEREMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToNE T,

®51% . FAQ @ E518 K5 IEDEBNNXAITTH? . PEP 362 2SR L TL7ZE W,

__aenter__() & __aexit__ () XY v %
EFET DT LT async with XNORGEZEH T 24727 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[IHAY = & L — &) asynchronous generator iterator %R 3B TT, async def

TERINTzar—F VBRI TWE T, yield REFHOLTELD ¥, yield it async for
N—TTHATEZ2EOM I EERT 2DIHHINET,

WENIIEFEAY = 2L — ZBIBERR L £ 32, RiCk-> T EABS XL —21TL—&2 2378546
DHYET, BRSNLERPH L2 THRWEGE, B EenEiEe AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbH2 I HHD
ESEa

asynchronous generator iterator (JERIHAY = 2L —& 4 7L — &) asynchronous generator B THEKEN 3

F7Y 22 FTT,

ZAUE, __anext__() XV v FEMHo TIERH N7z L =12 awaitable 7Y = 7 b %®IRT asynchronous

iterator T3 o Z D awaitable 7Y =27 NI, XD yield NE TOIEFMIY = 1+ L — KB O AL E
TLES,

yield 12K %7K, ZDHMETOEITRE (v — I VZEHE RERED try ) WHE—FFih S %
¥, __anext__() TRENMD awaitable 12Xk > T A TR L =21 T L—42 BEBRICHB I
o &, Rl LFERTEERE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIIA A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator R I IFIUI D £H A, PEP 492 T#EA X
NEL%

asynchronous iterator (FEMMIA 7L — &) __aiter__() & __anext__() XYV v FERELLATY
=27 MT9, __anext__ & awaitable X 7Y =27 P ZRIKRIFTNIEKR D £H A, async for &
StopAsyncIteration ISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

B A value associated with an object which is usually referenced by name using dotted expressions. For

example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using a

dotted expression, and would instead need to be retrieved with getattr().

awaitable (f#f%F]EE) await N CHHT 2 Z e KR E2 AT 27 M TF, coroutine B, __await__() XAV v
RBHZ2F 7227 b TT, PEP 492 2SR L TLEX W,

BDFL AR =K EMIEE (Benevolent Dictator For Life) OB T3, Python OfE#E. Guido van Rossum @
2T,

binary file (N4 FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A0DHNE N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEIVTEDZ 77 AT TV 27 MTOWTIL, text file BB L TLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the code
using the object does not own the reference. It becomes a dangling pointer if the object is destroyed.

For example, a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object bufferobjects Z %R —kr L TWT, C FEDEKT #ifi L7z contiguous N v 7 7 — 2R {HLA]
BE#2 A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—#V7%2 memoryview 7Y = 7 b3
ZACH D £F, bytes-like A 7P 7 NI, T—XEM. N F VT 7 AANDRFE. Vv bEEH
L7z ERYE, "M FUVTF—REERTZVAVAREBECHHATE A TEET,

BODPDORETEINAFV TR LETIR0EDRDHDET, ZOREDOFF 2 X PTIREL "HAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENET, £/, OB ODLDIMETIIAELRA T =27 PHOAN
AFVTF—=& (7 HAHLEHD bytes-like #7222 }7) ZREL EF, £HITIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,
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bytecode (/XA k22— F) Python @Y —Za— K&, Python 7127 4® CPython 4 ¥ & 7V X DNEREI
THBBEAL A= FAL VAL LENET, A4 b a—FiE .pyc 77 AMCF vy S adh, L7 7
ANP_EHICETINZ L ZREDEHRICRDET (V=A== F2oNLf ba— K AOFHEDa >4
MIEGEXNET), 20 " HFEE (intermediate language)” 13, &4 D XA+ 2 — RIS % HEKGEE
ZHEITT S RETOY TEET 2 0AES, BERERL LT, N4 ba— FEEL S Python 8~
S UBITEWES 32 Z 2%, Python VY —RABTHRETH 3 Z e 3SR TVER A,

NA Pa—FomE—Eid dis ES2a—L HDHET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.
callback (=N 2) FROD ZREETHEITIN S 2DIC5 8 LTHEXh 3B

ISR (VFR) A—HF—ERA TV =2 VEMERT 272007 FL— T, 77 RAERIILE, 2075
ADA VAR ALDEEET XY Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALARLT (0FD, JI7RADA VAR YA ETERL
W) ABEINDZ ZEZHNE LTWAERTT,

coercion (B M UCRID 2 518 Z S HEORPITONE, HE3RDAL VARV ZADHORNDIEEDZE
#aTF, HlZIE, int(3.15) FIFEVNBUSEUE R 3 AL £ 3, L L 3+4.5 T, &5183EHR
High (—O3 B — o3 EFE/NBURE). A% 3 2 H1ICF URICE#T 2720 Ud TypeError FI54AH3
BFongd, MmHs Rl oz, TRTOGIIE, 728 A AR TH>TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥\ 5 X312, 7uZ I~ —HFUAICERL LRIV IT 8 A,

complex number (HHEE) K<HLNTWVWEFHREZNIRL 72 b DT, IRTORIFH L BEHOM e LTES
NET. BEEEEEA (-1 OFHR) WEREHIT DT, —RBFTIE i eFErL. TETIE j
LEPNET, Python 3ERBICHAAATHIGL., BEORGLEZM > TWET, BEIIKREIZ j 20
JTHEEFE T, HlZF 3+1j TT, math Y 2 —VOEFERMEFA T 2121E. cmath 2V E 5, HH
BoOMRIZ»R D EERBOREETT, BEEZECRTUR REHEVNVRIEHLTLE> Tl T
L&do

context manager (A7 XA MY A —T %) __enter__() & __exit__() XY v FEERT S I LT with X
NOBRREZEMT 2479227 b TF, PEP 343 2B L TLFX W,

context variable (¥ 7FZX MER) 227 F X MKFL TEREREEZROER, THUI. D 2EROMEHIE %
DETAL Y FTEREDBZRAL Yy FE—ALZX L =JIHUTVWET, L2Lay7FXMERTIE 1
DOFETAL Y FITWKDHhDaryTF A MHH DG, a2 ¥ 7 F R MEKO L ARIISRIER & 2 2
DERDBIFTF . contextvars ZZMRL T X W,
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contiguous (BEHE, JHlT) Ny 7 7 DIENIC C-EfE F7213 Fortran &y TH2HEIT. ZDNy 7 7138k L
TWVWREAREET, TaXgey 7713 C @ TH D Fortran #EETT, —KILOEHTIX, ZDEH
BT XEY LTRHET 2 XS KRES . FEXER2 BRI DA TWEF TN T, 2XT0
C-HEHREATIE, XEV T FLRAMICERZ K 2 BIIERBROBW I TR RINILE D 5 DIZxf L. Fortran
HEAE RIS TR BRA O A FHRAINCEN & 5,

JN—F> (AL—FY) al—FYEIIN—F DL —WRERTT, 71 —F ik s i-H
BOOAD, Blokd s imr5MET, al—F 2 kA RME»H A5, hd, BT
ZEMWTEET, 2V —F VI async def L THETEZEF, PEP 492 2SR L TLZE W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTEITY, 2 —F VBIIE async def X
THEEXN, await, async for. BX async with ¥—V—FZFOZ R ET, ZnbHid PEP
492 THAZINE L7

CPython python.org TEAAE AL TWA, Python 1027 I ¥ 7/ FFBOEMERNLRFEIE TS, "CPython” ¥\ 5
BAZEIX, Z D% Jython % IronPython ¥\ o 7D L XF|F 2 BENE B IGEICHHAINE T,

decorator (73 L— %) HIOBIREIE S BIBCC, EH, ourapper HICCHIBCEMY L CEAISNE T, 7alL—
2 DO— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE I VR VAT 2l —TF, XD 2 OOBBERIIEHRWICA TS DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

F UMD 7 RCHFELE T, DEDEDIEEA, 7AL—XIZOWTE LR, BEUER B &
P IVIRAER DRF a2 X b ESRLTLIIZE N,

descriptor (FRZVTR) XYV v R __get__(), __set__Q), B2 __delete__() ZERLTWVWSA 7V =
JbTY, 27 7 ABMENTRAZ VTR TH2 L&, BUHRRICE T, FE ST K512 EIEDLIT
CHEhE3, @, get,set,delete D72 a.b LEL L, a DIV FAFHENTA IS =7+ b ZRKL
FTH. 0 BTRAIZVTRTHIUEZENETNDTAZ ) TRV y FRRFHEINET, TARAZ Y TXOHE
filZ. Python Z7FE BT 2 ECTHERDET, LWVWOIDIE, TRAZVFRZZDN, L XYy R, 7
ORT 4, ZIAAV Y R, XYY R, ZLTA—RI7 T 2ADBBE W25 OBEEDFHEZ 05
T3,

FRZYTFEDRY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide ZZ B L TL 72
W,

dictionary (&) ERE D & — 2 EIINSTT 288805 T3, __hash__() XYV v F¥ __eq__ () XY v FEHE

KLEERDOA TV 27 b 2FXF—ITTE T, Perl Tl Ny > a (hash) eI TWET,
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dictionary comprehension (FF#HNEERAD) iterable NORTH 2 WIE—FOBEREME L T, ZOMEI LK S
HEPRT a7 MREZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
M n % 2 BT 28EEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (###FHE 2—) dict.keys(). dict.values(). dict.items() 2RFTA TP =7 bTT, FHH
DHEHOEHN s 2 — 2R LT, I2bb, HEILHEINLZ b a—3ZhZ2 ML £3, §FEH
Vo —ZEHIICERZ Y 2 MZT 5121E list (dictview) B L TL 23V, dict-views 2B LT
IEEW,

docstring 77 A, B, TV 2 —LORAIONTHEIXFHV T INTT, ZDAA — b DETRHIIIEHR X
NETH, ar L FRZEoTHAlEh, 2027 7R, BB €Y 21D __doc__ B LTIRIFE R
¥, At ARZYayTESZ RE BELLTBRTES) OT, #7927 D FFaXy b %
H S EN R GTTE,

duck-typing H2A TV 27 I DBIELWVA VR —T 2 —2AEFS>TVEPERET DA T =27 FORER
BRWTRT T IVITRZANLTT, bz, BiicA 7Y =7 DX Y v RREEDFEIZN D bz
DLEST, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,) A VY R—Tz—A%
BEIDEHRTLI T, LR TS v Eza—RE RVE—T7 4 v 7 RREZHF L TCEREE ML X
BET, Xy 7 XA X type() % isinstance () ICKBHIEZ BT E T, (2L, Xv &4V
I% MREEV SR THTETAILdTEET, ) 20Rb D, HAZ hasattr () HIESP FAFP 7n
oIV RMALETS,

EAFP TEBAl% r 2 X DEFL%2FE S HMWAES (easier to ask for forgiveness than permission, ~—7 4 — DIk
HI)) OBETS, Zd Python TIAK DN TVWE =T 1 ¥ T RAXAVTIE, @EFENRF —EED
FET 2D EREL. ZDRED > TWEGEIHIZHIEL £F, ZOBMBRTFRCEIZ2a—T 4
VT RARANMZIE, try XB LU except XK XTADHZDOHBRHETT, 2077=v27iF. CDL>
BREBTELLMHbATVS LBYL AR AL MBS DTT,

expression () (MO FHliE 5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, A3V
T, Al BT 22X, HETPRPEBMTOH LY, E2EITROEROBMAERTT, OZ D
S EWV, Python TREFHDOETOMBERINR L WI DI TIEH D FHA, while DL T, REL
TEERAZRN X 35D FF, RABATRIRLIXLTT,

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayer—HF—a—FrhebhLET,

f-string 'f' % 'F' DRIV XXFESN Y 7 I MK Vstring” EIEER, ZhUE 7 —< v FEAXFES
77V OFEMFEOLFFTT, PEP 498 LT 23\,

file object (7 7 A NI TV 22 ) FHDY Y —ZAAD T 7 4 LI5A] API (read() % write() XY v K%&¥Ff
DHD) ERALTWEATY 27 bTT, 7740 F 7020 ME, fERENLFRIZE T, EED
FTARZEDT 7400, ZOMDERA TDA ML —IRBETNA R (FIZIF, BEAHS, 42 XEY
Ny T70 Ty b NAT F)ANDT I RAZHENTEE T, 77 ANVA TP =2 ME file-like objects
X streams & bMINFE T,
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T3 AN T2 MIQWEEBE3IEEIVET: Lo NAFU—=T714)L. N7 7Ehi= N1F
=T 7). ZLTTHFRARTZ7A4I T AV E—T 24 AT io BEY 22— LTERINTVET,
T 7 ANE T 27 b BAEBIERERIL 1T open () RS Z ¥ T,

file-like object file object ¥ [AFET T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from the

operating system and encode Unicode to the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system

encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be used

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.
finder (774 V&) A YR=PINTVBEY 2—D loader DFERERTTEA TV 227 b T,

Python 3.3 MUETIX 2 MO 7 4 Y X0 H D ¥£F, sys.meta_path THHXN2Z meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

FHICOWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X,

floor division (YD & THRE) —FLWEEICYI D 5T A2 BAMWRRE, VDI TREEE T // T, flzE,
11 // 43 22k, 2R ENRCFENUSBOBEDRETIX 2.75 28 B> Tx %3, (-11) // 4
& -2.75 & INEWAIZ A2 GRIE: ADEBERADOADZITI) DT -3 14825 I LITERLTLEX
W, PEP 238 ZZR LT,

BE% (BIE) MO LANZEZ R T —EHOXD Z e TY, BEICIZ 0 LD R #ET e PR ET, FEIK
DETRHZSIBEFHAT 2 Z e HK T T, R3I1E. AV v E, function 2B L TL 72X W,

function annotation (BI¥(7 /7 —3 a>) BBD 5 X —&ZLIEDED annotation T,

BT/ 7—>arid, BEIEEEYE ODIfEDATS: fIZIX. ZOBKE 2 2D int D518
ZHS LHIfFE N, F int MOBRDEERFO PRI TVET,

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

return a + b

BT /) 7—3 a v OXER function O CRRHINATVWE T,

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.
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_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python.
The __future__ module documents the possible values of feature. By importing this module and
evaluating its variables, you can see when a new feature was first added to the language and when it

will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (FR—yYavL 7> ay) ZLREFDLDIZ ZDRVWXEY ZFRT 20U T3, Python
. SOV Ve, ERSEERH UBE T 2ERIN-—aL 7 22 fio ThHR=—YaL sy a Y &fT
WET, IR=Yal 7Rt gc T 2—NZMlio THRIETEET,

VIRL—& (YA VL —RX) generator iterator 2RI BT, BEOBBICLITWE T, yield XEHiD
MTHRLEDFT, yield . for V=S THHATEZD, next() BTHEZ 1 DFOWMOH LD TE
%5, EOWM I ZERT 2 DIHHENET,

BEIEY 2 AL —ZBZELE I, WRCE-sTE Pz RL—FMTL—% ZIETHEVNDHD £7,
B S NTERPH S 2 TirwgE, B LD e2n B2z A L £,

generator iterator (¥ =z AL —& A 7L —X&) generator BIITERINEZ AT =7 FTE,

yield D7 NIZRATFEITIREE (RFTABSARUED try R 2 E) ZaE U T, WHEIE—RHIc
NET, DxRL—FA4T7L—& Hfchs . THLEMNEZIEL 2T (@HOBEBMIETOLNR
BT LWIRRED S BAR S 2 D L RIRHYTS),

generator expression (¥ =t L —&ZN) 4 7L —XZ2BIXTY, HHEOT, V—TEREZERT S for fi
HiPH, Z L CHBAIRER if HidOOWTWa X 5ICRAE T, 25 LT EnRiE. SMlloRIRcm
TR L £

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

generic function (¥ =3V v Z7BI#) Eix 38U LRI C1##EZ 5 2 BBE D S MRS W 2 BT 3, FEHL
FHCE DEEZ WD RIET 4 ANy F7ATVXLCEDRESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZL T2 &0,

generic type A type that can be parameterized; typically a container class such as list or dict. Used for

type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

GIL  global interpreter lock B L TL &,
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global interpreter lock (Z'B— VLA Y X T Y ZBa v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2REFTH2 2R3 2EHATT, Zhickd (dict
REYDEBEBMAAAREED) ATV 27 FETFADFERET 7€ 2IH L TREBRINICZ 212 5 DT,
CPython OFEENS TR DET, A VXSV A2 ERYy 7 $T5Z2 T, wAF T Ry
HET 2UMHHD IR Mg EHRIT, 4 V2TV XEMBICTLF ALy FMETES X512k D 9,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL is

always released when doing I/0O.

BRI HHASAVF ALy ML Leg &7V & (S 7 =& 2flirwhiETay 73 2%) 235
RINFELRED, —RNZ Y ILTayFDGEDNRT 3 =<V ADBEP>TZOTHIILERFATL
J2o TONRT7 =< Y ADMEERRL IS T2, BENIDEMICRDETFaX FBMT 2 & X
LNTVWET,

hash-based pyc (/v > aX—2 pyc 7 7 A V) IESHZHHIT 27012, WIET 5V =R 7 7 £ LORMER
RZITIERLAANAY Y 2 HZEHTE2 4 Pa—-FDF v v a7 740 TT,

hashable (/v ¥ 2 ®[RE) Nw 2 adlfE ATV =27 beid, ERHBHREDO RV AY Y 2 flilZ2FD
(__hash__() XY v RHPRE), DA TV 27 P HENTES (__eq_O) XV v FRKE) A7
Pzl bTT, FERANY ¥ 2FREA 7V 2 7 MIBTR U Ny & 2 lE2ROBENDH D 7,

Ny Y aA[RERF TV 27 PIFHEDF —REEDRAN— LTHZET, HEREESDT — 2HEEIIN
BTy Y affieffoTWBEL5HTT,

Python ®4 I 2 =X ITAREHAABF T =27 ME IZFL ANy Y 2F]HETT, (VA MRHED X
572) 32 —RITNZAYTFIENY Y aPA[RET T, (X IR frozenset DX H572) 4 I a—&X 7Lz
YTFE BRIy T AFRETHLEEDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTO = PET 7 AN FTHAY T adfETT, ZR6IEET (HHZ2RNT) HEBRRIZIES
fficHd b, Ny aflld idO) EhHEoNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and inter-

preter environment which ships with the standard distribution of Python.

immutable (£ I 2—&7N) FEDEZFF07cA T2 M T A 32 —RTNRATY =27 M. BUHE.
XFH, BEXOXTIVRERDHDET, ZNHDA TV 27 MIMEZEZ ONERA, HOHEZEEZE S
BRI Hi7e A 7o 227 PRAERLRTERD S8 A A 32— TARA TV =7 MEL EED Y
¥ 2l R L 72 IR CTEHEREEZRZLET, HEDOF—2ZDOHITT,

import path  path based finder A3 import 32 €Y 2 — L EMRT 2501 (L7213 path entry) DY A b, import
. 2OV R MEIEY sys.path 2ORFETH, TR0 F—IOHEEFH v r—2D __path__ B
PHBHRET,

importing »%EY 2—/L® Python a— FMBHIDEY 2 —LD Python 2— FTHZ 2 X5 T 20T,

importer EY a—LEELTR—FFTE2F 7T b, finder & loader DEBLHTHHE2FTI 27 b,
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interactive  (Xf&EHY) Python ITIEMEEHIA > X 7Y ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFITINTHRERZ Z A TEE T, python 2B 5IHELEXTWKEITLTL LIV, (av
Pa—RDAAL Y A=a2—»5 Python DXFENA VX7 X R TES20d LOLEE A, ) XEENA ¥
RTVREFE, HLOTATF7EALTARED, TV 2 — ARy F—IDOHFETRNTAS (help(x) BHZ
TBWTLEZE W) OIZIFFIERNZY =TT,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMNMIMEL £, (N ba—Far
NATDDZ7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RGFGELIE, V—RAIT—FDT7 74l
. FTEAABEHRRCL THOETIE 2L Vo BER LIS, BEFETTEZILREKRLET, 1 ¥
£ 7Y ZBAOFETEE., 2284 FIBROFELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, T 2 -1 TRTDY
V7 4 IVBRNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMENCERT 2, Filk 72 —XCAD
T ZOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v FRU Y72 —XHPIETFENSa—-F
F. ENDKIEFET DY Y —ADTTIHEREL W (KK H2HNE T4 75 Y —EY 12—/ warning HEHE
TY) 7DITkkA RBISMCER L $9,

AVER=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERIZY S MOE
TP TLIEZETT,

iterable (RIEFIFEA 7V =27 M) BREE—HFIC 1 DFT0REZ A7V =27 M TF, KIERREA 7Y =7 +offilic
3. (list, str, tuple YW o 7k) RTOY =7 Y ABP, dict R T7AINFTIIF oD
DDIEY — o v RBY BB WVIE Sequence BEMEREFEE LTz __iter__() XY v Fh __getitem__() X
Vo REFROEED I FADA VARV ANEENE T,

RAERREA 7Y 2 27 M& for L—THRZDOMEZL D> —r v R (REF: 22 TOY—Fr Y REiE, ¥—7
¥ RBITI3 L T2 DF LN S FER) BSRE Y R BRI (zipO), map(), ...) THIATE 3. KEATHE
TV M RHAALBEE iter O DEHIBE L TET L, ATV 27 MINFT 2471 —X%RLET, Z
DA T —RIFZ—HEOEZ 5| FEFTEIMHEH TS, MERIREAREL 7Y =27 b2l SBICid, iter() %
PEATEDA TL—RA T 27 b B TRIET 2MBEEIH D F¥ A, for XTI Z DEIEL HEIRICIT
W, RS DERMEER L TL—FZEILTWARA T L — X2 HHLEST, 17L—%2 ., =47
VATV —2 BBRULTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHATE2ATI 27 b TT, A 7L =KD __next__() XY v FZ#D
BUMERH S (R 3HHAA LR next ) WCET) &, MADOFTOERZ—DOFTORLE T, 7M1
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A7V —XA 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATD StopIteration ZEHLET, 4 7L —XIiE, 204 T
L—&2F7Yz7 PEEZIES __iter__() XY v FEEELRITNERLRVDT, 4 7L —&IEftho
iterable Z %M 3 21ZL AL DB THHATEE T, BoZF D & LAHIMIBERORIEZITS X57%a—
FTF, (list D& H7%) ary7+-+ 7Y =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TWNTES 72N, FBREAOA T L —XZERLET, ZNOE2ATL—XTITB 32k, Hi
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BOATFL—Ya Yy THEABADEILA TL—ZF 727 RBEHIGRT 2, ZBOarFFD LI
f;ofbibij—o

PRI IBEIE typeiter I2H D 5,

CPython EZDF#: CPython does not consistently apply the requirement that an iterator define
__diter__Q).

key function (¥ —BI%L) *—RBI%L &5 WVIXRABMBE I, ¥ — M RIEF O b O fiE %R IO H L AlhE
7Y x 7 b (callable) TF, Iz, locale.strxfrm() ZF—FFICMHEZIX, v —AKEFDOY -+ D
HEICDo b oY =+ F—%2IRL %,

Python DZL DY — i % —BEEZIIWMD BROWIESL 7V —FSLE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEER HIEFIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NXFEZRXAILIZNWY —
FE2ITOF—BHRE L TES 2R ET, HDWVWIE. lambda r: (r[0], r[2]) @ XS5 7 lambda
A oxF—BBEEZ e TEET, 7. operator EY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() W9 3 DDFXF—Ba> A+ 77 & 2R LTVET, F—BROIMED T MWD
filix Sorting HOW TO 2ZMRL T X\,

keyword argument E5|H ZZR LTI W,

lambda (7 %) X D4 ¥ 54 VBT, BSOS 2IiHiichs 1 20 X 2E84FT, 74
XA ZE 51X lambda [parameters]: expression T3J,

LBYL TZ 2Dkt (look before you leap)) OIETS, ZDIA—7 14 ¥ T AXA LTI, WO LPERZ
1T H0S, BIRINICHTRSEM (pre-condition) HEZITWE S, FAFP 770 —F EXMRIYT, if XHi
CEAMON L DRI T T,

SAF ALy RMEINBRE T LBYL 7 7r—F13 " 27 @R 7 R @BREOHEEGIREL 5| Zi
CTVRIZRHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, MDAy FHBERKRDENT mapping 25 key ZEHDFRS L RBML £5, ZOMER. vy 275250
EAFP 7 /a—F%{i5 Z L TR TZ ¥,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and bytes

filenames.
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list (YA b)Python DMABRAAD =T 22 TF, VAPEWSHATTIA, V7YX PTIERL, fio
S CE DALY (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH L2 VIE—HOERLZWH L T, 2R Z Y
A MEIRT, AV 7 FPRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 #EHEEGEL (0x..) LEXFHNH»EHK25 ) A AR F
T if HildA > = 2T, if HiIBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— R334 7Y 22 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEBA, B—X—I3—INT finder 2 HIRENE T, FllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFFET T,

mapping (¥ vy BV 7)) {FEDOF—HFEXE VK- L TWT, Mapping 5 MutableMapping @ fHHRHEK >
TJA THEINZAY vy FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZMEK L THE S N7 finder. meta path finder i& path entry finder ¥ B
3H D ETH, HIYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 72
ISAAN

metaclass (XX FR) 7 F7ADI FATT, 7 I7RERIZ. 7 IR, 77 ADEFL, HEZ 7 ZADY A b
PEDET, XX 7 7RF, 216 30518 LTRIUIMD, 77 RA2E2BEZAVES, 1ZLAY
DF 7Yz 7 MEMEGEE GREX X7 7 AD) 77 40 b OFEELREEL TV E T, Python 23R D
WBAHRRLDARY T AEMERTEZHTT, FLALDI—H —ICH - T, XRXT 7 RFILLBEDRN
HDTT, LoL., —HOBETIE, XX 7 FRIBHTIVLA Y M iEzRB LT, e 23EHEY
7eRADu R o7, ALy Re—=THE2EBMLED, 7927 bOEREEBHLEZD, Y7L b
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZSHR L TL X0,

XYYy R (XYY R) ZIARKOHTERINZEK, ZDI77ADA VAR ADEMEE LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOH—5I18ILEE self
CIENET), B ¥ RA SN O—T 3B LTLIZE W,

method resolution order (XY v FERIEF) FRERAPICHIK Y 7 ADRNEREZ BRSNS IEHTT, 2.3 UKD
Python 4 > 2 =7V ZHFEAF 2 713V XL 0FMIZDWTIE The Python 2.3 Method Resolution
Order ZZIRL T E W,

module (€Y 2—/l) Python 22— FOMKHEN L LTE6 AT 27 M TT, €Y 2 —MIEED Python
FTV 2l VEEFUARIERERLE T, Y 2 —MIZ importing OUIRIZ X 5 T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWN,

module spec EY 2 —AEBR— KT 23DfEbONS A VK- FEHOERE FLHATZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL T FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLESW,

named tuple 7 &EiIffE X FA7 WS HEEIX. ZF AL ERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AIGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D0 DHAALRIIHHFIN E X T LTT, HDF)
¥ sys.float_info TY:

>>> 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

(EDFID X 512) WL O DEHIN & X T MFHAABENI R > TWE T, ZOMUTHHHIN E 2 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HHIDT7 4 — L FERERLTERTEE T, 20 L5K7 7 RIEF
BCcE W=D, collections.namedtuple() 77 7 M VB CTIER L7z D T&E £ ¥, BHDHIEE. FH
TEVIHAFIT E X TR AIAADARIT & 2 TIEZINTIINR X Y v RE2BIITEE T,

namespace (FAR(22MH) 2RI SN LT, AEIEMIEEHEL LTEEIRE T, AEfEicE st 7
Pz D (XY RD) ARNTIRE -0 TR, RFAINAED D, KIBWEb D, Z L THAIA
ADBOVHD T, AHZEEBHATOEREEZC LT s TEY 2 — M2 R— 32, HIZIFEH
$ builtins.open & os.open() BFHHIZEMTXAENTVWE T, /o EDEY 2 — B8 E HE
LTWBH0HRT 2 28Ik o THRZEMEATHMN e RTFIHEZ R L £ 9, HlRI1E. random.seed() %
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THEREINTWVWS I HHH
5, TT,

namespace package (HHIZERI Ny =) T v r—IDary 7+ LTOAREMEINS PEP 420 TER
Iz package T, HRIZEM Sy =D 3WENRRAZFEFLRWZ e 23T, __init__.py 774V
R0, reqular package 13RI D 3,

module 2L TL 72X W,

nested scope (R A FINR =T ) HMITERSIN TV IEHK ST 2MERETT, HlIRIX. 2B IO
B O TERIN TV E5E,. NAOBEEIIMIOBEKFOZHESHTEET, A A PEhkRra-T
(77 4V b TREBOSREI N TE, ZRORARTERVOTERL TSV, =R,
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BOAMMDR 2 —FTCEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AF 7Y =27 MELILTWY 2T OE WAETT I, DA

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
I ITRAXY Y R, ZLTHIAY v FED Python O LW, SHELERERFIHTEE L,

object (A7 Y= 1) K (BIERMH) LERINRLZEN (XYY F) 2502 TOT—X, L& ®T
DFHAZAINT ZZA DRMOEE S FADZ &,

package A Python module which can contain submodules or recursively, subpackages. Technically, a package

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL & W,

parameter ({5 1%1) ZRITOFEMAKT BE (2 AV Y E ) OERICBOTHEENZT 2 Z518 2EELET, K
SIBICE 5 MEDH D 5

o fIBFLEF—T—F: UE THIWE F—T—F3 B et LTEIT P TEZ5/8EfBEL T,
2RI ZIELLT D foo R bar DX ST, 77 4V DREIFOBEETT:

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

o NEBEHEM: MEBEIXEI-TOAGALNZGIHMEEELES, MESHOLIEIX BEERDTIHED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRED posonlyl ¥ posonly2 \INiE
HHBIBICKR D £5:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— FEHOFIHMEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDREIEY A McED=A]
EEMBSIMEZIEHD * DEKTT:

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

o AIERME: (ORFIETEICZ SNMEREOMES A T) EEOEMOMES A E 2 5
NZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

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

o HAERF—T—F: (fhDORFIETRICZIT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBBPEZONE I EELE T, ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNZ **% ZOFBZ I L TERTEE T,
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RBIBUE A > a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1%0 . FAQ @ ZE5IE e RFIBDEWIZMTTH? . inspect.Parameter 7 7 X, function 2 ¥ 2
¥, PEP 362 22 L T EEWw,

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

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A b
7z path entry W2HBEY 2 —NVERDF 2 HEEH>TVET,

NRRALY M) =T 74 VRPFEHETH XY v RIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
L HERH > TWBIGEIT path entry finder ZiBL E 5,

path based finder 77 # L+ @D meta path finder @ 1 2%, €Y 22— D import path ZHREL FT,

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAEZRLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes 7V 2 b, F721% os.PathLike 7R bV EEE LA TSI 27 b
DENPTT, os.PathLike 7B FANZHR—-bPLTWVELF TP =7 M os.fspath() ZMESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITE £ T, os.fsdecode() & os.fsencode() &
ZHEN str H BV bytes IZRZDZRIET 2 DI R £F, PEP 519 TEHAZIF L

PEP Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 I L THBRZRET 2, H20iX
Python OFHEHES Z OBBRLEREIC OV TR T 238G LETT, PEP &, HREIC DWW T OB Hiffi
IR 1R E T 2 HARE DRl (BHEm) ZIn R 2 NETT,

PEP 3. #HSEEDIRRICh D2, 23 2 =7 412 & 3 HEIREOEMR & Python 127 X 2 3ZEHAWT D
EDDDOREENOEHEL 223 2 2ERLTWET, PEP OFEEZEICIZ2I 2 =7 1 NOBEER T
52k, RMEBERZNENTZ2ZLOEBEDD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEF XN TW 5., namespace package \ZJET 5. HED 7 7 A D (zip 7 7 4 VITHEMN
SNTWBHAbHS) 1 ODF 1 L7 b ) IS b0,

fIE51% (positional argument) 5| 2L TLZX W0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HFHERVICPRN SN DT, ZD X574 A
VER—=T 2 —ANDORKEREHE I, HWETHS L INTLARHEIIARINTOERADL, a7HRBHEICE-
TRE L ARINAUE, BRAEEIBEE ([ VX2 =7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAIITONEDDTIEDH D ERA - ZHUd API 2HAALENCITRE L S TWiE
RIGRIEDPBEE L ZIZDOATONE T,
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TE APLIZOWTH, BITEMEDBZWEHIX TRETER LARINTWET, BERHAL5E
THRIT ALK E R T RETT,

Zo7at2z kb, BES A TSVEIMEr R T VI —ICEVWHEETAD SN Z L, R
PEZTELEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALTT, (Python 3 BEWFFRDFE - IEHIES N

S1TF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—NLE X HTErNza— RTid# {. Python ORI A 7 4 F 212 - /2%

ZHa—Nh, flziE, Python O—f&i7% 4 7 4 A LTl for XEFH-oTA T I ITNDITRNTOHEHE
WKE->TL—7LET, tDZ < DFFEICEZOMAMEAIZIRND T, Python IZBATHWARWAIZFRD DI
BiEDOAh Y > 2—%fE50b LIERA:

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

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB —NVRA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV EAD, 7 RR” BRT Py MERIL TS, PEP 3155 TEHFINTWVWET, by LR
79 ATlE, Bi%EA 727 bOZRIEFRLTT:

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

pass

>>> C.__qualname__

VC'

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

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

EYV 2 —NAADOBRTHDLNS &, TEMB (fully qualified name) X T XNTORRY 7=V %k E 2K
DKy +EFREL, HlZiF email .mime.text ZEKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email .mime.text'
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reference count (BRA TV b)) 24TV 27 MINTLEBRO, BRAVV EB0CHR-oTL E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EIQEHNERAD, CPython FE
DEERBEHRTT, sys BV a—Z, 70l o5~—mBEEDOF 7 227 bOBRBAY Y N 2A2725H0D
getrefcount () PAEZIRALL TV T,

regular package &ftfU7%. __init__.py 77 ALEELT 4 L7 Y & LTD packages

namespace package FZBLTL X0,

_slots__ ZSANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AERVEHWLET, 2RI fFbhs77=v 7 TID, ELLFESXEPLMY v F—
BRDT, Flsr—A, BIZIEX BV DHIERBE L 827 TV r—2a Y TA VARV ADKEICHIET 5.
Vol BRRE, HOLRVDHBIRZMTT,

sequence (=7 Y R) BRA VT R KDMBIRERT 7 A% __getitem__() FA Y v FZEUL T
PR=—FL. BXEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZTNZIX, 1ist,
str, tuple, bytes REDH D FF, dict X __getitem__ () & __len__() dH K- LEITIH, BXK
DB TR ERED immutable R¥ =25 720, =57 Y XTE R vy EY 7 (mapping) &
AIRENTVDDOTHERL TSN,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEIZ—DODFIBDOENC X HBEIREINF T,

slice (RF9A4R) =R =T V2 O—HEELATI 27 b AT RE. BFRL [1 THEZOLNEROD
BoMicaarrHEL e TEbhE T, B2, variable_name[1:3:5] T3, AN (HF) LBk
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥V v V) & 2 BUTKE DRIE. B Z3MNEZ § 572912 Python » HHEECH U E
2RV Y R, ZOFEHDOXY Y Fid, XYy FEOEHERRIIT VX —RX3a7 2 DDV TWET, K
BREA Y v RIZDOWTIE specialnames TR Z N TWVWET,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroMiIh
2HDDEELMNTT, HBHICIX if, while, for 2H D T,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by the
code holding the reference. The strong reference is taken by calling Py_INCREF() when the reference
is created and released with Py_DECREF () when the reference is deleted.
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The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.

See also borrowed reference.

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To

store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text

encodings”.

text file (7XAMT7AN) st ATV 27 FEHAFEZTES file object TF. LIFLIE 7FR V774

VIEFEBCANA MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 27 ZHBMIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r"or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETEZ 77 ANF TV 27 MZOWTE, N1 FUT 71l SEBL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D L2 F 4 — bElE (") 7R bw 74— () THELL

type

XFF, BED (—E) 74— FNXFINHEANTRETE 3 XFINENNEIDH D FHAD, BO0OEHTH
T3, 100200727 +— biBEEZ A —HLICEL e TEF T L, THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy 7i— g YT EE L RICRHIERN TS,

(B Python 7Y =27 bOREA T 27 b BREDEIIRDDPERDET, HOWEA 7T =7 MIE
ERoTVWET, A7V 27 bOBNE __class__  BMET7 722 L7%=D, type(obj) THE LD HK
%9,

type alias (Bx 4 V7 R) MOFIHAT, B FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHEHTY, flZI:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

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

pass
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WEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > M) B 7 7 RBEMH., BED 5 X =2 PR D EOIFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY — 1t > THRATH D, IDE
DaA—FHZEL ) 7 727XV Y TOFHFITRD £,

Ja—NVER 77 REH, BT, - A EETRVWHDDAL v M typing.get_type_hints()
THIRTEET,

FEREDFIHD D % typing ¥ PEP 484 2B L T X\,

universal newlines 7¥ A A+ VU — 2 DBRED—DT, UTOIRTEITREFEML £ 3 Unix DITRHE
"\n'. Windows OHE '\r\n'. FH\> Macintosh OIE '\r'. FIHEICOVWTEEL L Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() SR L T Z X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICHERZ NI 72 & 21k, RADIMEETT:

class C:

field: 'annotation'

ZRT 77 —Yay3@EE BEEY b OkdicfibnEd: FIZIX ZOLRIF int DIEZIS Z & 2]
fIhTnxd:

count: int = 0

BT ) T— a YOI DOWTIE annassign fiCTHH L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RARERER) tHaRAICY) D BES N RATBRIE T 9, ZAUT X D Python 2—H# 7 7Y 7 —
Y aVIFFAU Y AT A ETEONTWA D Python 77V 7 — a3 Y OZEFNCTHT 2 2 272 { Python
Ry T —=IDA VA= VEEHRETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (R~ ) BRIV 7MY = 7ICX DERS N3 Y ¥ a—X, Python DA~ E A
Ara=Fary At IBRHN L N FO—F ZETLETD,

Zen of Python (Python ®1& YD) Python ZHfR LAIH T 2 LTDEZ 25, Python OFKEHRAIE TW¥%2 U
ZAMZLdDTT, XWiE7r> 7 FT "import this” ¥ 2L ZDVY R MNEFHDFT,
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1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

o the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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&R
C
BRe>1t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 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 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

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

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 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 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

third party.
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8. By copying, installing or otherwise using Python 3.10.13, 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 provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

166 1 C & B >1E> X



Python Tutorial, J'J—X 3.10.13

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
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 provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python

1.6.1 that incorporate non-separable material that was previously distributed
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

prior permission.

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,

(Ko<= 1%i)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

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

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random 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
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

C.3.5 Execution tracing

The trace module contains the following notice:

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

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.
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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

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 conditioms:

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
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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 —LIIRDEHEZEZATVET:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

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

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

modification, are permitted provided that the following conditions

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 algo-

rithm. It contains the following note:

<MIT License>

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

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

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>
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Original location:
https://github.com/majek/csiphash/

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

C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and
from strings, is derived from the file of the same name by David M. Gay, currently available from https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved on
March 16, 2009, contains the following copyright and licensing notice:

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

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 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.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

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 macOS installers for Python may include a copy
of the OpenSSL libraries, so we include a copy of the OpenSSL license here:
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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:

. 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.

. 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/)"

. 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.

. 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.

. 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/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1%i)
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* 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.

(Ko<= 1%i)
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* 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 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

KDR=12%i )
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

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

--with-system-1libffi:

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.
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C.3.15 zlib

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

is too old to be used for the build:

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

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictionms:

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

appreciated but is not required.

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

misrepresented as being the original software.

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

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

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

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

(Ko<= 1%i)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

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

from this software without specific prior written permission.

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

C.3.17 libmpdec

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

--with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

KDR=12%i )
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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.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

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

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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