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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
Web #4 M2iE, ROV — FR=FT 4 ET 2B T IA YV—Ib, FFaXUVIREBBNALTVET,

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 TLEVWET, Python i3d - & EHICHHTE, Windows, Mac OS X, # L T Unix ARV —7 4 ¥ 7~
AT LATHEEL, HRL-OAFEZTIERANTIIPIFICRETL x5,

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
THERER. Tk DX BRI T T4 INZ—HFA VR T 2 =AY = )LFx vy b Rf5720DDA VX =7 24 AR H1R
LTV ET,

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 4 &2 7Y 2id, ZIADfEZ 2~ > ETIE@HE /usr/local/bin/python3.7 & LTA YA b —L &
NTWET; Unix ¥ 2 LOBERCRIT Jusr/local/bin FANS Z 22k - T, RDa~xY FEEXALFTLTA >
R REFET AN TEETD:

python3.7

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 2 b7 256D A ¥ A b — )L %1T 572 Windows ¥ > TlX, python3.7 2~ > FHAFHAEET T,
pyexe 7VF ¥ BA VA=V LGS, py av Y FHAEZX 3, Python ZRENIT 2o FiEICOWTIX
setting-envvars ZZM L T2 & 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
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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 TR EMRZ b OXFER LIELIXEENL DT, command BEES 7V 7 x— b FRE: ') TH-TH
WIEHSDBRWTL & 5,

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:

$ python3.7

Python 3.7 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

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

>>>

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<)
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(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,

BRST (/) 1 CTEBYINEGRIORSE L £, // BT BRORT 217\ (MR YT DI TR) BB EE L ¥
T BRI % TRDET, -

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

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

5

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

>>> 5 *x 3 + 2 # result * divisor + remainder

17

Python Tld, BEEEZFHE T2 DI **+ HEFHHEZ T3

>>> 5 xx 2 # 5 squared

25

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

EFE (=) BERKHEEZRALET, KAZIT-oTH, HRIEHWZH T, ROANT vy Iy EFRERRESH
£3, :

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

PER ERTWRWL (DX DEIMAIRTWEY) ZHE#BES T2, 27— RELET:

>>>n # try to access an undefined wvariable

Traceback (most recent call last):

KDR=212%E <)

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 A I THbRE T,

>>> '"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.

\ 12 XFERIE LT & LTI X Nz K BWEEIE. BRYIOGIRAFORNC © 272 raw strings DMEZ 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

XFHN T I VEBITICE /e o THE T 9. 1 DOGERE=ESIAFF (nrr. v v o) 25 2
ETY, BITXFIREINICFINCZENE T, TR\ 2H I 22 TaDRVEIICTLHILHTEE
Fo ROH:

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

BRD XS I D £F (BRAIOBUTLFREENTWARWI LIERLTLZSW):

Usage: thingy [OPTIONS]

-h Display this usage message

(Ko<= 1%i)
12 % 3 & EHIES54HL Python OBEN




Python Tutorial, J'J—2X 3.7.17

HIDR— % 5D E)

-H hostname Hostname to connect to

NFHNG + HATTHBZE S ({202 T—DIZF %) T TE, * HAFTREIELILNTEXT:

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

'unununium'

it L CTIEA TV EED XFFITIIL (0F D, FIAFCHDNLTH) &, BEIRNSER S E T,

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

COHEER. ROXTFAZBEATLAEVE FICE THRITLE £

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

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

ZHIF2DODYTFINES LIZH L TOAEE, Z2ENCEEEFEEA:

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

SyntaxError: invalid syntax

ZRE S LRERE Y T INVEER LWGEER, + 2o T ZEW:

>>> prefix + 'thon'
'Python'

XTI ATV IR (RT) ZIEEL T TERETERT, BRYOOXTOAL YTy 7R3 0D T, X
FEET, SHOF-ZHIAEINTOELA; XFLE, BICREM 1 OXFHITT:

>>> word = 'Python'
>>> word[0] # character in position O
|Pl

(RDR=I12Fi )

3.1. Python ZBE52Y LTS 13
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(AIDR=I 25 DfE X))

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

n'

ATy 723, AOEBIETEETET, ZOHA. AroBATWELT:

>>> word[-1] # last character

lnl

>>> word[-2] # second-last character
lol

>>> word[-6]

|P|

00 LXHTERNDT, BEDAL VT v 7 RF -1 »oBED 7,

ATy 7 RACMA. ZAFAR P R— PSR TVET, £ 27T v 7 AE—XFIOMFT 2 DITHNF T,
A4 R FERD L THNZHUGF L £ 5

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

FIREIRE I E £, RTEIZECEEARWI CICHERLTIES WV, ZOT sl:i] + s[i:] BHITs L%
LD ET:

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

ATAADA YT v 7 A&, BRBET 7 NV MERD D T, REUIDA VT v 7 REER TS, 0 L Aiah
9, B D DA VT v I RBEKTE L, ATARATEILFINDH A X ARINET,

>>> 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'

274 ZADFENHEEBIFZXZRWHEE. A VT v ZARLTFEXLTD HWIE (between) ZIELTED ., RAID
XEDFGH 0 17> TVWEEEXDILTT, £5F 5 L. n LFEP SR LFHNHORBED SLFDOHMEA
YT IR n e DET, FIZIXZS5TT:

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]

XFH| (D ETDOHAIAAD term:* > —47 ¥ R <sequence>* ) DX 512, VAMNIA VT v I ARRT
A AP TEET:

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

1

>>> squares[-1]

25

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

BETDRAT A AEEZ, FEINFEZEZELHLWI XA MEZRELET, 21, RORSA4 R1F. VA FOHL
W (FWV) ar—%2KELET,

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

YR ME, VR FOERRED T R—FLTWET:

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)
MPETHERALET,

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

YofEL ED elif TEMES B TE, else HEMIZ B TEET, F—U—F ’elif’ IF else if’ 5L
L7zbDT, BRERA YTy 2B F 20K EET, —@#D if ... elif ... elif ... &, HOFFEICBIT 3
switch X% case XORAHL D £,

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

N—THETA 7L =P LTWVWES—r Y ARBIET 24ENHIUL (FIRILEIRENT7 A T2 EHT 2720
), BONCaA—%E2 e 2BEOLET, Y—F Y RCHTEATL—2 3 YIZBRICa Y —21ED XA,
AT A4 AFEF I FRCERIZ L £

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

words.insert (0, w)

>>> words

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

for w in words: Z{H o7 E1E. ZDHE defenestrate ZA[EHEHIRLFEAT LT, EEV R+ %2
ERL &5 LET,

4.3 range() B

BENC DTz o TRIEZIT O DED D 256, HAAABEE range () 2MEFTT, Z DREBIIEMNTL DI % 4k
LET:

>>> for i in range(5):

print (i)

= w NN =, O .




Python Tutorial, J'J—2X 3.7.17

AWZBIBZEHEEDA T 7 AL D £7, range ZHIOBED SHA LD LOBEME (ATH; EMEIIRIC
AT v 7 (step) LMINZZLdHDET) RIEETH I TEET:

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

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

range(-10, -100, -30)
-10, -40, -70

H2BT—=r LV RIDoTA YT 7 ATRIEZITI I, range() & len() ZXD LS ICHAEDELNET

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

3 little
4 lamb

Lo L. ZL DEAEIR enumerate ) BEEMES STMERTS, IL—TDTI=wvy #HBLTLIEIW,

range FEHZEH T2 BRIk 5

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

range() 2R TA TV 27 ME, WAVWARKRHTY AN THIDDEI RS BNETH, AL ZV 2 FTRED
DFEHA, THE ATV — b ULERCEATREY O L2 BERRT AT 27 b T, LALEBICY A b
PEAZDIFTIERVDT, AR—ADHINZZ D 5,

CDXSIRATI =7 ME ATFTI (iterable) EMINET, THHEHEBPa YA NI7L2DA—-F v b
LT, 272 0OHEBZERGZ2DICHEL TWET, for XHBZDEIR ATL—F THSHILIFTTITAT
TELL, B 1istO 3 F—200TT, TREATI7 A0 AP 2AERL £

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

BRIZE, AT 77N BRLEDAT 77V 25 e LTS Z S o L RTVEX T,

4.3. range() B 23
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4.4 break X ¥ continue X EIL—TD else &

break i, C EiELREIU L. mDAMD for F721% while L —TZHKIL F3,

N—T X else HikFFOZ e TEE T, ZHUd. (for T) KIEMENRD VY R &Nl TL—T T
L7zt &, %7:0F (while T) SUFDBBICTR 072 & ZITFEITINE TH, break X TA— I T L& 3T
SNFEVA, ZOEER, BEREZET TLOL—T 2B o TRLET:

>>> 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

(9. ZREIELWVWa—FTF, KL RATLZEXW: else fiild if X TREIEL | for L =7 WCELTVWET, )

N—T7D else Alld, if XD else £ DD try XD else WU TWVWET, try XD else AIIFINBFEL &2
Mo RHCEITEIN, L—T7D else fJid break N> HEICETINE T, try XA OWTDFE
M BNz T D 2SR TLIZE W,

continue X% C S OHMBD TELIDT, L—TDRDA T L —aryeETLET:

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

Found a number 9

24 $4E ZzoftoflHmoyOo—y—I
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4.5 pass X

pass I H LEH A, pass 13, XE2EL P EERINTWEH, Tl J s LiOEES T 205
BRVWRHIZHEbNES:

>>> while True:

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

CHIRND Y T RS L KL fEDNSTIETT:

>>> class MyEmptyClass:

pass

pass Db 5 1 DDEVER, HLW\a— F2ENTWVS L ZOBMPCRAIOREZOARKLE LTTY, 257
52T, EOMMBRLLNLTEZGI ONET, pass IMHEDMIMEHINET

>>> def initlog(*args):

pass # Remember to tmplement this!

4.6 B zEERT D

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

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

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

def | IPIELD EE (definition) ZEL F—7— FTT, def DRITIE, PR & RGBRASEIMTHAZ Y X b
AT RTIUIRD T8 A, BROFEZIS 2 EITIRDITR LMD, 4 7y PSS TWaRFudid %
A

BB OARDERT 2 XOBRYIDITEIXLTIN T INMCTEIL S TEZT, ZOHA. ZOXTFHNIEED R
F a2 XY 7= arXFH| (documentation string). F721% docstring £ FENE T, (docstring IZ2WTIE F

4.5. pass X 25
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FaAAYT—2aVNFY TEHRW-TVET, ) RFaXrr—yarXFiEffiofey —nicid, A7
A4 U XEPHRMEEZHEMCER LD, 2= — P2 o ERMAETE2X51CT20008H D
5, BAPEL AP FFa X v T7—2aryXFHZANLEDEIVEETT, FELTHE DT TIEZE W,

BfE AT (execution) 322 &, RO - W VEBDT-DIfbI 2172722 > KT — 7 (symbol table)
PHEINE T, o bIEEIIWS &, BIBATEBANORAZITS & ZOHEIZTRTIOR—H 7L VKRV
T MIRRENE T, — ZROBRZTO 8. £330 —ANRS VRV T = TUPRERS N, RITE 61
AUDBIR D —H NI VRN T =T NEBRL, ZO®RIB—NURS Y RLT = TNERR RRICHAA
HBDOGFTT — TN ETARE T, €T, BHEOFTIE (v —r VAN global XTHREINTW D, sl
B D ZHDY nonlocal W THIE SN TWIRWIRD) 7a — VR AMAl O BB O Z RN EREEZ AT E %
BADN, BRTLZEIETEET,

BEECZ W O T FR D EBR D5 18 (5180 &, BB OIS & 2o —hLks YRV T — 7 LA
WMOAENET, 2532528 T. 518X EEL (call by value) TRBICEZNZ IRV ET (ZZTOD fE
(value) L FFIWZA T =7 bAD BB (reference) Z\\V0, A7V 27 POEZDOBDOTEDHD FHA), H3
BIEDNZH DRI Z MO 5 8 Z02iE, BT RIPE I L D7Dt e — ANy VRV T — T Dz icfEl E h
7,

BROERZTS &, BEABIED Y YR T — 7LD Ao g, BRofEE, 1> 27) Zro
F 2 — VP EEBE (user-defined function) ¥ U TS N2 Z2FHH £ T, ZOMEIIADOHINAAL T, B
ZOAHIZHME LTHES 2 v TEE T, TRV REATEEDOX =X L LTEE XS

>>> fib

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

>>> £(100)
01123581321 34 55 89

DOEFEEG DAL SIE, £ib FEZE S R VO TR TR S FHE (procedure) 72 Bidid 250 d LIk
FAR, FRINCE 2R, FEBRICE return KRR VBB PR OELRWETIMEZELTVES, 20
fEl None X PHINE T (ZAUIHAABLDHAFI TS ), None 2 2FEEXHES T2, A 27V KZiT@EEH
NEMHLET, RHHEANL2VwDRSL, UTOXS print() 25 L A2 e TEET

>>> £ib(0)
>>> print (£ib(0))

None

74 R Fy FRINOBIr 52 V) A T 5RO, H2IET &5 2B E DIREHTT:

>>> def fib2(n): # return Fibonacci series up to n

"""Return a list containing the Fibonacci series up to n."""

KDR=212%i<)

g, TS FADBRIEL (call by object reference) ¥ HBIFE I VDD LAEEA, LWVWIDIE, LHEAFERA 7Y =
7 b oINS e, BEBOFOH LARK, MOHEIALMOBBSA 7Y =7 M iTo e EAREE (FIZ XV 2 MCHA I h - 5H)
WHHLSbT o IR 2 6 TT

26 £ 45 toftoErO—y—I
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HIDR— % 5D E)

>>> £100 = £ib2(100)

result = []

a, b =0, 1

while a < n:
result.append(a) # see below

a, b = b, atb

return result

# call 4t

>>> £100 # write the result
o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Z OfE Python OF L WEEREZ R L TVWET:

e return X TIX. BAED S —2MEZIR L ET, return D5 L 723 AR WA, None 2SR D £3, B
DT L7282 Z1Z%H None VR D £3,

e X result.append(a) Tl VA AT x7 b result ® XYW R (method) #MUIHLTVET, X
Vy ReiE, A7V MCBLTOWS DI LT, obj 262047V 227 b (TH-THH
WEHA), methodname ZZ DA 7Y =27 P TERINTVWEAY v FHET 5L, obj.methodname &
HERINE T, BRBZBUEIRLIXY v FRERLTVWET, BR2HORXY vy FTRUCALHOXY v F
EHOCLDTE, BUEVEEAELBZLIEHD EHA, (5 R (class) #1652 LT HHIOF TV =
e XYy REERTDIILDTEET, V77X ) HITREINTVWE XY v F append() &, V
AMATY 27 PTERINTVET; 2OXAYy FEV R MORRBICHLLERZBMLET., ZoflT
@ append() & result = result + [a] EFlTT. X DRRNTT,

4.7 BBERICOVWTHSIDL

OGBS e ERT 2L dTEET, 5IBOERGECZ 3 202 HD, 2ho2illaab

BELIENTEET,

4.7.1 77 #)L b D5|#1E

o BEMLDIZ, =D EDFIRITHLTT 7 4V FDEZFEET 2IEATY, oLz, ERSh

TV 5 E D D7 NER DG IRTIF O 2 B (FRR L £ 97

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

(Ko<= 1%i)

4.7. BEERICOVWTHSPL

27
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HIDR— % 5D E)

retries = retries - 1
if retries < O:
raise ValueError('invalid user response')

print (reminder)

ZOBBIIN L O D IETH I HE £
o WHDGIBDAE Z %: ask_ok('Do you really want to quit?')
o —ODATYa ViR 52%: ask_ok('0K to overwrite the file?', 2)
o TG M%E 5 2 %: ask_ok('0OK to overwrite the file?', 2, 'Come on, only yes or no!')

ZOFITI in F—V— FPRBAXINTVET, ZOF—V—FEI—F YAPREDEEEZA TS Y S Hifl
RBEDIZFEbONE T,

77 v M, BIBAERSNRE T, BE EELTWS fllo 23— (scope) THilixiL s DT

i=25

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

i=6
:40)

35 2HALET,

BEREE: S 740 MAZ 1 BRI L2FMEINERA, 77 40 MES Y R FRRFEED & 5 REEFER A
TPz b DORICIZZEDHENTE T, HIZIXLIT oML, Bick < EEMEOH L clBcEIN TV 518 %
HRELET:

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

print(£(1))
print(£(2))
print(£(3))

Zoa— Rk, UTEHALET

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

B DOBBIFOH L TT 7 40 MEZHA L7220 ODIRUTO XS5 ICHBEHRS e TEHT:

28 £ 45 zoftowEIO—Y—IL




Python Tutorial, J'J—2X 3.7.17

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

4.7.2 ¥—7—RK35|¥

% kwarg=value L WIHTBKD F—T— 5| 2o TIHUHIT e dTEE T, HlRIE. UT OB

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

&, RESIE (voltage) &4 7> a V54 (state. action, type) 2RI E T, ZOBKIILTOVWTH
POITETHOHE £ T

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='V0000OM') # 2 keyword arguments
parrot(action='V00000M', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', 'jump') # 3 positional arguments

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

23, LUT OFECH LIZAEYI 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

B LIZBNT, F—7— FIBIMET OB TRINEZRD $HA, BEEINLEF—V— F5lHE2
T, BETZIMTIOoN258D0FTr G L T0RIFAER ST (FlZI1E. actor 132 D parrot BIHD
SIME LTHYITIED D $HA). IEFEEETES D $8A, SAUEA TS 3 Y TRVIKTHAKTT (Bl
¥, parrot(voltage=1000) HEYITT), WH7Rk 258 HEELERENIZIINER A, ZOfHIBRIC & D RKS
2 il

>>> def function(a):

pass

>>> function(0, a=0)

Traceback (most recent call last):

(RDR=I12HiL)
4.7. BBERICOVTHSPL 29
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HIDR— % 5D E)

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

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

REIBDOERHEIC **name ODERD D H D L, ZHETORFIBUIE L7z DEFRLE TRTOF—vV — 5|
BN - I=FEE (typesmapping # B M) ZZIED £ 3, **name & *name DX % & 5. RGOV X 2 iE
RINBEGEDA o7z BT 2T B 518 (RO/NATHRRET) LHAEDLDESNET, (*name 1I **name
X DANCRIFNUIRD FEA), BIZIE. HE2BROERZUTDOEISICT 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])

PP LB 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")

BHEALALTOLS 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, BROX -V — N5z 527581 2hoBtiIEns BRI, BETOCHLTEX o0 LIEF LR

2D FE3,

30
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4.7.3 EEEIHI Xk

Bic, RS 20 R VERE LT, BEOSTEOEEOTIMCIIUOHE S X 5158 T 2 ENH D &
T, INLOFEER TN (BTN ES—T VR % BR) MENTT, TEEORONNIC. ¥ afEnrzibl
ORI D > THHENE R A,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

WHE IO X 57 AIE I3, BBICE S NS AT IBORKRD 22 TIHWELS 72012, R5IEY X + ORRICED:
NFEJ, xargs FIRDRICH 2518 F—v— FEA 51T, MEFIETEILRSF—Y - 5L ToA
222 Z2BHRLET,

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

return sep.join(args)

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

'earth.mars.venus'

4.7.4 51V ZA DTNV

AT TITY R PR Z TN o TWT, ERIRAES B2 2R T 2 BB LI T 2017 vty 77
BZED D B5ETE. HORRPEZ D F9, BIRIX. HAAALBE range ) 13518 start & stop ZHlicE:
ZBRENDH Y ET, HINCHIEEEZ 2 e TERVGE, B LE » HETF2HoTHEZ, VX b
RRINDPOEe T 8y 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]

FLRDNT, x»* ARL =X 2o THETHF T - N5 BEHETES:

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

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

4.7. BAHERICOVWTHSDL 31
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4.7.5 S 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')]

4.7.6 FF*aX>T7—23arXF5|

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.

4.7.7 BBDT/T—>3>

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

7/ T—23a> 3D __annotations__ BHEICHF r LTSN, BEBOMOIIITIMSEENDH D £
BAo NIRX=RT /)T —=aViF, RNIA-—RZORIZA0ERHT LS I LI TERS N, ZDRICT
7—Yaryofae LTGiHiiEh 2 X0 ErNE T, RVEY /) 7—2avid, NFA—-KXYRA L def A7 — 1
XY FOEOYERT a0 VOBICEINZY T IV > Lo TERIN, ZORIIADLHEEE T, ROFNIN
Bl *F—v—F5l8 ZLTREMMEY /77— a v &eHoTWVWET:

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

return ham + ' and ' + eggs

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

'spam and eggs'

4.8 fMiEph: I—Tr VI XE21I)L

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

4.8. EZE#: -T2 ITRE21IIL 33
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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,

34
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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 &, )

35



Python Tutorial, J1)—2X 3.7.17

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
E3, 5IEUXY — P AIEDO I AR <A IR E T, sorted() DFHAAZSIML 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,

511 VRAb2RR2Yy I LTES

VDAMIDRAY v ROBPITT, HICVAMNERRy 27 LTHEZET, AXy 7T, RZRKBMEIN-E
EORANCE D XN FF (Plast-in, first-out”)e AEX v 7 D—F RICEFEZEMT 21213 append ) ZfFV %
FTo ARy 7O—FKLEDPSLEREWMO B TITE pop) 24 VT I7ARIEERTIMEVET, FIZIZUTOLI I
LEJ:

>>> 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

VA MZFa2— (queue) LTS ZBHAHETT, ZOHE. RYNCGEMULERZREMICIOBLES
("first-in, first-out”), LA L. U A MTIEIHENICZOENEZENRT 2 Z e85k ER A, B (append) H
DL (pop) VA MDKREIZHLTITI IR DTIA, A (insert) REDH L (pop) %V R b DILTHIZ
HUTITS LB RS> TLEVWE S (MOERZ VDT OTLTHENDHINHTT),

F 2 —DHEIITIL, collections.deque ZHS L RWVWTL &5, 2D 7 RFRBAFEFFETNTWT, &HIENM
(append) ¥EHXDHL (pop) ZMIIIH L TEHELTVWET, FIZIEUTOESICLEI:

>>> from collections import deque

>>> queue = deque(["Eric", "John", "Michael"])
>>> queue.append("Terry") # Terry arrives
>>> queue.append("Graham") # Graham arrives

(RDR=212Hi <)

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

51. URXRFEIIOVWTHSHPL 37
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HIDR— % 5D E)

>>> 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 UX FORERE

VA MNEREIZY X M 2ERT 2R TFR2EHAL TR T, ERAMAGHE. H22—F7 X% iterable
(ATV—PAREA 722 b)) OZNERDERIIHN L THLHIELITo MR ERIC LV A M 2Eo7D,
H BN BT TERZ ISR —r Y AZERT 2528 TT,

BIZE RDES POV AP ED e LET:

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

squares . append (x**2)

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

CHUIN— THET LERICHIFET 5 x EWI ANOEHENS (273 L#BEFT2) CLIEBL T
Vo UTFOE3ICLTEADY R M2 WAL LEWER DR EET 2 2 e A TE T

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

LI UTFTRRLCTY:

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

IR L DERTHARTVTT,

U2 FNERELIZ. FHLoFo R, for A), ZLTOMEMUED for 2 if AJTH IR E T, VX PNERLZOD
FEITHEFIZ, for ¥ if AJDa Y TF A MFTREFM L ZFER2 LR ZHLWVWI R FTT, HlZiE KDY X b
NERTLZIEZ 20DV R FOEZENS, BESDDORLERTIILET,

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[(1, 3), (14, &, 2, 3), (2, 1, (2, 4, (3, 1), (3, 4]

ZHERDa— R TS
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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, in <module>
[x, x**2 for x in range(6)]
SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

V2 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']

51. DXREIZOVWTHSAHL 39
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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<)
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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,
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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 f in sorted(set(basket)):
print (f)
apple
banana
orange
pear

LELEL—TATY R P ZEBELZVERICHEONETL x50, RODITHLWIY R M 2EoTLESIES
DEDHETKEZIEN, $EHDFT

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

filtered_data.append(value)

>>> filtered_data
[66.2, 51.7, 55.3, 52.5, 47.8]
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5.7 £HICOWTHSDL

while % if Tl o 725%fF (condition) 1213, HOLEZ I TR, MOHEFHHES 2N TEET,

H#EEHE T in X0 not in &, H2EMELEDH 3> — 7 Y RAHIFET 30 (F73FELRVDR) £S5 hEFEN
FT, HAET is BLUL is not X, ZO0DATI =2V I EBIIFA LA T =27 b THEDE I EFARET,
CONEIZ, VAMDXIREFEARERA TV 2 7 MIETERDH D 3, 2 TOHBIHE IR UBSIEN
ZFoTED. & HICHUEHEE T X D RWERIEM 2D £39, GRIE: is 1. is None D k51, ¥ ¥ 7Lt
VOEEARRA TV 27 P DHEBICHWEHES DD £ 5, ( [EHEARERA 7Y =7 MTRETERDSH D £73 )
DG EHIFR T % Z & % Doc-SIG 1%, )

FEBRIGERE S B2 Z e B TEET, IR a <b==cld. ad’b ED/PhEL, Db & cFELLHILE D2
ZTAPLET,

7 — VAT and % or THEIHERMHARDOEZ M TEE T, 2L T, HEHE (H2 0500 7 —L
R) OERDOEEIE not TENET, IHHDHEFIIET, HEEET XD SEROVEEIEMICZoTVwET, A
and not B or C & (A and (not B)) or C MEMIC/R2 X HIT. T—NHEFDOH T, not DELIELID
b, or PERBEL R TVET, dBEAA, NIENZHRZIXLEAOHAEDOEEZRITE X T,

T—VEETF and & or & WbHW 3 5EI (short-circuit) HEFTY, A LDEEFOIEITE,IHEANLE
WA & AL, RERDHEE L 7R R CRHiliZ ko £ 9, HIZIE A ¥ CIZETB MDY %, A and B and C 1dX
CZiHiiL A, —fRiC, FAEEHEFORDEZ 7 — METIER S TRVZMEE LTHWS & EIZRERICFE
flix /=51 8uciz b £9,

e fthd 77— N K OFERZZRBITRAT 22 HTE LT, HIZIE

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

'Trondheim'

Python Tix, C St iE o> T, ROWEHTRAZITARVWDOTEREL T ZE W, C /b0 717 7 <IIRHIC
BohbLhFEAD, ZOMKE CEETes 74 THEBT S, ROPT =028 T=Xf{FLTLZE
SrWVoledh I NTME R L £,

58 O—T AL EDMDEDLEE

=T URF Tz VIR = Y RABOMDA T 2 7 P B TE 3, I BENS (levico-
graphical) JEFFAAVWONE T, £3. BYIDO_OOBERTHB L, ZDEIFL { RIFIUIZ OIF R THBH R
PIRED T, FLITNERO ZODOHERZ L., MY — 7 Y AOERMNRELZETHITE S, KL LS &
FTE_DOOEEPNTNIR LY —F Y RBTHIE, 20> —r Y ABTORELBZHRIIITVE S, =2
D=7 Y ADRTOEROHEBRERNFEL L BIUL, =7 Y RBFLVWEARINE T, FHDY—F7 VAN
b —HDORIRPC D2 — 7 Y ARLIE, BOHDY =T Y APWNE WS =T VA ARINE T, X
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FHNITT BEREENRIEFEOFIIE, HAc DXFEZIR2ZDIZ Unicode 2— FRA ¥ FOEEHVET, ITIC,
FUCRDA TS =27 ROy — 7V AMTOBKEITo 202 RL £5:

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

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

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

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

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

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

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

EH5SMOA T MALE <> THEKT 222D, 2604 7Y 27 MOEUIREIRA Y v RERHEEL T
WEDTHIUITFTEINE T, HlZIX. BRI2EEEFLOLETIX, ZOBEIC X > THE»MThhvE T, filx
.0 & 0.0 3FMTT, —4. BURKERIEFSRWEEIE. 4 X —71Y X—IX TypeError fIAt 2 HEXE
i‘j‘o

ii1p=3
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)
SIX
T a-I)l

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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XIZ Python 4 Y X7V XIZAD, Y 2a— A2 TDa~<> FTimport LEL & 9

>>> import fibo

ZOEETIX, fibo TERINI-BEHMOLHIZERREDOS VARLT —INCANT 22 ddh A, B
EYa—H fibo PR VAL T =T NVICANE T, BRICEEY 2 -2 FHoTT7 72X LET:

>>> fibo.fib(1000)

011235813 21 34 55 89 144 233 377 610 987
>>> fibo.fib2(100)

[0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ _name _

'fibo'

BBZE A S Dz s, a—hURAENTARATEET:

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

6.1 EXa—JLICOVWTHSTCL

EY 2=, BBERIIIMZ TETXEANLZ B TEE T, TNHDEITXEEY 2 — L 2WHALT 37
DHDHDTT, ZNHDFEITE, 4 VK= I XDOHFT RN TV 2 — VAR EOD o722 ZIXEITEITEINE
T (T 7ANDBRZY SR LTEITINZGEDEITINE T, )

BADEY 22—, BODTIFAR— IR VRLT—TINEH-TWT, EV2— L TERIN TV SEHK
BZDT =TV 7B =NV YRV T =T N LTHWET, Lo T, £ 2—LDMEEIE. 2—F
DA — VB BRI R MEENR Z 202 TS, 70— NUREREEI 2 -V THS 2P TEE
Fo —H. HODPToTWAREZEBALHEBL THWIZE, Y 2 — LHNOBEKESIRT 20 L[ U £k
modname.itemname T, EY 2 — 1D O — U EEENLEZ B TEET,

EV 2 ADMMDEY 2 —)L% import TH I HTEETF, import IR TET 21D (2HIFRAIERY
V7 MTH)RHICEZETY, ZIXEETH > THETIEDH D FXA, import TN7zEY 2 —LEIE import
EIToTWBREI 2 =D 7R —rVERY VRALT =T MCEIPNE T,

import XIZld. H3EY 2 — L NDEHTZ, import ZETLTWEEY 2 —L DY YRILT — 7 IVNIZERER
DAL L WS AR B D F3, BlZIX:

*1ogpay BECERDS P FET XNE O T, BV a2 — AL LOBBERPETTS . BERIEEY 2a— 1D Fa—Ly
RNV T—TNIZAD ET
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>>> from fibo import fib, fib2
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

ZOEER, import DNREBIZEY 2 — A EOA—HNRI VHRLT =T AN ANE ZiEdh THA
(1> T EDFITIX, fibo IXERSINIHEA).

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>

LHETT LY, __name__ IZ __main__ DREZINTWVWEEEZRWT import L7z ELRLCEIICEY 2 —LA
DaA— FPFTENET, DEDEY 2 —-LOKREIT:

if __name__ == "__main__":

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

ZDa—FEBMTZIET, TDT7 74V import TEZEY 2 —NLTHBERRHCZAZY P2 LTHHEZ
L5XEOIZRDET, BRERSEY 2 —D "main” 7 7 AL LTEBIXN/IZ X750, a~v Y R4 V2R
53— RRFETFEINZDSLTT:

$ python fibo.py 50
01123581321 34

EY 22— import SNHBEF. TDa— FIEFETINFERA:

>>> import fibo
>>>

COFKIFEY 2 —MERR LIPS VX =T 2 —RZRMELTD TRAMDLDIZ (R VTV E2EI 2 —L
YLTEHLT R b 24 — F2FEFLT) HbhEd,

6.1.2 EZa—ILRER/NR

spam EWVWOHHTDEY 2 — N2 A VY R=1FFT 2L E AV X-—TVEX-FETZOHHMOLL M VEY 22—
ZHLET, HoboRrdo5E1d, span.py EWVWIHIKHID 7 7 A V% sys.path IZHE3T 4L 27 PUDY R
P SERL FF, sys.path XA TOHBFNCHIM b E T

e AMENZRIZ VT OBHBT AL 7MY (BEVNET 7 ANADIBEINRP o/ ZEHL Y T4 LY
VBN

o PYTHONPATH (¥4 L2 hUHDY R b, ¥z VAR D PATH ¥ [A LX),

e AVAM—NTEDF T 4Nk,

FIR: SURV O IV VIR E—FTRB I AN AT A LETIE ANMNEUEZZAZV T YOHBZF 4L 27 MY
B VARV VU IS RICGHTAEINE T, BVWIZZS VR 2V V72874127 FUIRE
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T a— URRAIEN ShERA

Pt Ehi-t%, Python 7027 J 413 sys.path ZEEIET 2B TEE T, A7V T M I77 A4 AEELT 4 L
7 NUDPKRBEARRDIEHE, FHES A4 T 7V R LD BEICEMENET, BROT, F47F53VDT 4L 27 MVIZH
2774N0EDb, TOT 4L MVRBHZECHAMDAZ ) T IHPEBELTA Y R- P INF T, ZUud, 2
TATIVEEKLTEEMITVEDOTHRVWEDIZEEVDOD 2T, LhFLWERIE EEED 21—l 22
LT ZEn,

6.1.3 " a2 /X1JL” ENnfc Python 771

TV 2L DiAAAEEHLT 2720, Python 32 Y %A WMFADEEY 2 —)L% __pycache__ T4 L Z b
U ® module.version.pyc 77 AN L THFyvyalEd, ZIT version Za A LENT7 741D
Tt—<v b ERTHDT, —&IYIZIZ Python D AN—Y a Y BE T, flxiE. CPython VY U —2 3.3 D,
a4 NVEAD spam.py I& __pycache__/spam.cpython-33.pyc £ L THF ¥ v a2 ZNE5TL &S, ZDfW
ZLOEEFIZE D, Python DEZZ2EHD) V-2 NN=Y a3 DAV A IFEAEY 2 —LBHEFTEE T,

Python 13V —ROZEHEHKEZ 2 Y A VFEADDDLHIR L, 2V A IVBEAD S DHERH TR R DEFI R
ANPREWLE R > TOVWRVWHARIERLET, JIUIZRWCHIHTUHEINE T, £/, 2V A IILFAEY 2 —IL
3779 b7 3 —LIEKTFRD, T—FT 7 F v DERLZIRATABTR—DIA4 77V %HEEFETZ2 BT
XFET,

Python 12 2 DDBEICF ¥ v > aDF 2 v ZEFFVERA, OEDE. av Y FIA4 U SEHEY 2 — L5
BINENTZGET, BIZHa Y I L3N, ERERETHIZEDHDETA, 209DF, V=X - EJ 210D
BWGET, Fv vy aDMRETVERA, Y—RADRW (AY A NVEADSDDAD) lBifiz K- T35
Wik, IV A NBEAEY 2—MEY =R - T4 L7 MBS TERST, V=R T4L 7 PJIIY—R %
T a—NVDBH o TUTWITEE A,

I 28— MANF D Tips:

o AVRANEAEY 2 =DV A X%/NXL T B2, Python a~< > FiZ -0 £/ -00 R4 v F %
S e TEET, -0 AL vFik assert A7 — b XY MEREL, -00 A4 v FI& assert AT — b X
Yhe  doc  XFHERELEZET, W0orD7Ur I AEINLDREINDDDIKIFLTVS
AREMED D 27280, BAWPME LTV R0 EHEBLTWE L ERRBoTIhSDL T a v EFHISRET
T, VR ENEY 2 — U opt- X7 EFD, HEDA VA NVEAEY 2L X DH A XH/NE
KD FET, FROV Y —RATREE(LOMENZED AR DH D 7,

o .pyc 77 ANR .pyo 7 7 AN LHHANEINIZE LTS, Tl 7 4d .py 7 7 A SHAH N
LEIDMOERCHET2DITIEDHD $¥ A, .pyc 7 7 A VTEEILEINZ DI, HiAABIIHID S
FREEI 720 T35

e compileall £V a2 —NZHoTT 4L 27 PVADRTDEY 2 —MIN LT pyc 7 74 VEELZ LD
TEET,
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o ZOMIIZEETAHMIE. HED 7O —F v — FEED T, PEP 3147 It T T,

6.2 EEEZa—Il

Python (3EHEES 2 —L 54 77V EFRMLTWT, BlD Python 94 77V V7 7L Y2205 REFa Xy
FCHRFLTOVET, BODPDEY 2 —NMEEEDOATRKIET Z7EALBENSDD, P, AT La—LRY
OS OHERERFIH T 272012, A YR —TFTVEX—HNEICE L A, Y ENRTVET, 29V ozETa—Lbty M
FTTY b7 = DIEFELIMRE T2 a v TF, BRI, winreg €Y 2 —liE Windows > A7 A TDHA
RHXNTVET, 1 DFHIKMET 2 EI 2 -2 LT, sys Y 2—Lid, £TD Python 1 ¥ X =7V Z—IZ
EL A YENTOVET, sys.psl & sys.ps2 LW EHE—RTa Y e X7y 7 MIRRT 5T
BPEHELTVWET:

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

>>> sys.ps2

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

c>

INSDZODERIF. A VR TVEXPMNFEE—FICH DL ERTERINTVET,

ZH sys.path EXFIDPERBVAIT, A VX TVEPES 2 -V EBERT I EZDRAZRELET,
sys.path FEREEZAEL PYTHONPATH %> 545727 7 4 /L k> RIZ, PYTHONPATH H33%E XM TV AR T AUIH AIA A
DF 7V MECRESNE T, FHENRY 2 MEETEEST 2 N TEET:

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

6.3 dir() BaZk

FABBIE dir ) 13, H2EY 2 —ADNEALRAHTZERL TV LR DIEbNE S, dir() Y — T
SNFHNDOV A PR L ET:

>>> import fibo, sys

>>> dir(fibo)

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

>>> dir(sys)

['__displayhook__', '__doc__', '__excepthook__', '__loader__', '__name__',

'__package__', '__stderr__', '__stdin__', '__stdout__',

(RDR=I12Fi )
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(AIDR=I 5 DREE)

'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
'_home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',
'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',

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

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

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

G TR dir O BBIEERL TV ARSI L 7

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

>>> fib = fibo.fib

>>> dir()

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

2R EY 2—, B 20O, IRTOMEOHEZY A FT2 I EITHERLTLIEE W,

dir () 1%, HAADBEEBSPEBOAENIV AP LERA, TNOLDOHFITNSHLD ) A MBRER S, EEEY 2 —
JL builtins TERIN TV E T

>>> import builtins

>>> dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',

'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',

(RDR=12%i )
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(AIDR=I 25 DfE X))

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

6.4 NX\vir—2>

%y r—¥ (package) &, Python €Y 2 —VAHTZEMZ 7 Fy MIZEEY 2 — 87 2o THEELS 2 TR
TS, PRI, EYa—AHABE A LWVWI R T —YDOHTEY2a— L BERLET, bxroL, EVa—
NEMAT2E, Hl2DEY 22— LDEEPEVD IO — UVEBHICOWTOEELZL THFEL LS 1TRID
R EIIE, Fy MIZEEYa2a—AEE2FHT 22, NumPy % Pillow D XS IWCHHME S 2 — A5k 5%y
=Y DEEZEN, BEVDEY 2 —NLZIZOVWTLELZL THHELEIIRD ET,

B 7 7 ANRGH T — X2~ S 2DDEY a—ADaLryay (" Ry r—I7") ZFFLEVEREL
FLED BAZ7 7 ANMCEEZL DR LERADD 2 (BEITINRTF. flZE .wav, .aiff, .au 72 ¥ Tk
NET) 0T, HRKT2RART7 7 ANVBREMELZRT 2EY 2 — V% FLAD XY TFYALED TS
RERHZ0D LNERA, iy BET XN U TETLIZVERA BB OERME (2 3> 27, =a—0iE.
4274 VEBOEH. NTHRATLVAMROIERRY) BH20d LNLERA, £57%52. 25 LLEEE
FATTEEY 2a—VERTULALSELZILICRSETLE S, MTIC (BENR7 7 AV AT LATRILRE) <y
rF=YDMERERLETS:

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

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

auwrite.py

effects/ Subpackage for sound effects
__init__.py

(KDR=I1%i)
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HIDR— % 5D E)

echo.py
surround.py

reverse.py

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

karaoke.py

Ry =% import T 5, Python I sys.path EOT 4 L7 PUZBREKRLT, by TLRALDAy T =T D
A7 7T 4L 7 U ERLE T,

T77ANVEELT 4L MUy =% LT Python IZ®bEZI121E. 7740 __init__.py DET
Fo ZHUTED, string DE IR I BBZAFDT AL Z FVIZED, BV 2 — BB AAZRDEHEDHFTROD S
ELVWEY 2 —A2ERETREMINTLES DL HTT, &OEHLRT — ATl __init__.py 1372720
27 7 A NVTHOERAD, __init__.py TE v =Y 0700t a— FE2EIT LD, %D __all__
ZREFRELTHLETVEREA,

Ny =02 —HFFE, HLxDEI 2—LZ Ry r—I50 import 5 2B TEET, HlRIE:

import sound.effects.echo

ZOEEXY TEY 2 — )L sound.effects.echo B —FLE T, ZDEI 22—k, LUITD XS ICEELLH]
TZRLUARTNERD FHA,

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

BTEY 2 —)L% import 5D 5 —DODFEERLET:

from sound.effects import echo

INHHYTET 22— echo ZHI—F L, echo 2y —IHUZRITLEFLLTHHATES LS51CLET,
o TUTDEIICHWS Z EMNTEXT:

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

BRI —DODONY L= a e LT, BREREECARZER import 32508350 73

from sound.effects.echo import echofilter

ZOBEBFRICY TEY 2 —)L echo 2 — FLE T, echofilter() ZEHZAHTEZ X5 LET:
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echofilter(input, output, delay=0.7, atten=4)

from package import item Z{HSE. item I %y 7 — package DY TEY 2 —v (E/FV T8y 7 —
V) THDPFTFVEREAL. BT 7R ZRBD XS54, package TERSN TV AHIOHLATTH 2 EbRVWI L
WHEELTLZE W, import UT T\ dtem A%y r —IHNTERSNTWVEINE I PRRET, EFRI LT
RINUR, item EZED 2 — VB THBLRELT, EVa— L2 —RLELIAAET, DLEI 2—L2R
D5 AUE, ImportError AEHENE T,

KRAHZ, import item.subitem.subsubitem D X5 R ZH o725, KRIRD subsubitem %k FEEIX
Ry —=ITRINUIRD $RA. BREOBERIFEY 2 — ARy F—JWXTEETH, —DOHOBERTERIN
TW2 7 7 AREBPEBITEITEEEA,

6.4.1 Ny 7r—Ih5 * %Z import §%

ZH TR, 22— from sound.effects import * XF{F WV H, ¥5RZ2DTL x 557 HEMIZ, 5
DOTHETT 7 A NS AT LDBHARLN, ZDONRy =W EARY TEY 2 —A0H L hE#RETF, &2T%
import $%. YWOMBEEZELIETL &5, ZHRIEFEVRHEL22>TLES ZLSHHET L, H5H 7
EY 2 —V% import 52T, ZDEY 2 —LHRMIC import izt FDAFEE L TH L WVRIFERDE
ETLES> DB LNEEA

ME—DIRIRIZ, 8y 7 — Y OIFEEII Ry F =Y ORGI 2RI ZE 2 VW5 HDTY, import XD S
FINE, R 7= __init__.py 3—RIZ __all__ EWOAETO VU R MBERSINTOWHIUIL, from package
import * VBN L FIZ import TREEI 2 —ALEZDYRX P LTHES, W33 HDTT, v r—I0H
N=TayP) ) —RENZLZV R ZRHOREBICERT 20 Sy r—OFEHEOHEE L RD T, B
TRy =I5 ¥ % import $2 WISV ANEZLNRVRLIE, Ry r—YDEFRZZOMHWAZY
A=PLAERVWZIZIZLTHD2FVERA, BlZIE. 7 74l sound/effects/__init__.py IKI&. KD XS5 7%
I—RFREZANRTD IV D LI ERA:

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

Z DPITIE, from sound.effects import * £ 55 &, sound v I —IDLHIEEIN 3 DDV TEY 2 —
LA import ENBZLICH->TWSE, LWVWH L 2EKRLET,

H LD __all__ BNEEINTVRITIIE, FITX from sound.effects import * (&, »Sv 7 — sound.
effects DR TOY TEY 2 — L EBEDLATZEM O import LERA o ZOFHIZ HFEIC L > TEW)
M{ta—F __init__.py ZHEITLTC) »Sv 7 —2 sound.effects A% import TNz WH Z L RHERL. 2D
Ry F =Y TEEINTWVWELHETEET import 32751 T3, import XN 2H4E1I2IE,. __init__.py TEH
N4 (. BRNICe - RENLY TEY 2—-0) BDEENET, Ny r—IOY 7TEY 2—T, LHIO
import X THIRINICE — RENZDDDBEAET, UTOa—FEZFEZXTLZX W
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import sound.effects.echo
import sound.effects.surround

from sound.effects import *

L OFITIE, echo & surround EY 2 —ADBIEDHFIZEMIC import ENF T, TAHDEY 2 —iE from.
..import XHFEITIN/ZFEIZ sound.effects ATERINTVEIDHTT, (ZOWEMIE __all__ 2ERIHh
TVWHEEXICHBMEET, )

FEDEY 2 — T import * o7 ¥ FiZ, KED X — Vo 7 AHTDAZ R (export) $5 K91
REFENTEVETH, ZATHREDEBO - FTRRVWIETERVWEEZE T,

from package import specific_submodule %Z{H-> THMIMEIIR NI LICHEL T EIW! EBZOD
FKidiEE, import 21T €Y 2 —ABHD Ry F—=J L FICAFIZFOV TEY 2 — V2 LR ITIR S RN
BarRwTHRsns A TT,

6.4.2 NyiTr—CHREE

Ry —=Ih (FBRDFID sound Ry r—ID X)) B 7 v r =Y OEE D ITHEE LI TV EIHE. Hixt
import 2o THBHERICHEZ2 v -2 BRTEF T, HlXIX, Y 22—/ sound.filters.vocoder T
sound.effects »Sv 7 —I D echo EY 2 — N ZV/z\ e T 5L, from sound.effects import echo %Zf{#
ST EMTEET,

F 72, BURIYZAENT import %2 from module import name DJEF®D import X THIHATE E¥, ZDIHRIA
X import Ti&, EHED Fy P THEBIUH Y F —IZ2HEL 5, surround £ 2 — L OFITIE, DIT
DESICEHARTEET:

from . import echo
from .. import formats

from ..filters import equalizer

Xt import ZHEDEY 2 —NEZER—RARLCTEILRFERLTLEIV, A4 VEY 2 —LDLANIHIC
"__main__" BRDT, Python 77V 75— a3 yDAXA4 VEY2a— L LTHHAZINSZZE2ERLTVWSE
Y2 — LTI import ZFIH S 2 RETT,

6.4.3 BHFTs LI NIRDINY =

Ry r—=Dikd 5 —oFBIREMEL LT __path__ ¥ RK—FLTVWET, ZOBME, vy Fr—Y0D __init__
py FOa— RABETXINZ XD BENS, __init__.py DIRDLENTWVWETFT 4 LZ NVEZD A=Y A MK D
EOWIALENE T, COEBIIEET LI ENTEET, ZEELMAS . EZD Ry 7 —JICA-TWVWBE
Va2 RY TRy F =V DOMRITHEEL T,

COMERIZIZL A RDEIIZE RSBV DTEN, Ny Fr—YHNEETIEY 2 —LH2IRT3-DI1I#>5 2
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HTEET,

b= 3
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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'.

INBDT7 —< v MIEFEDSEER L LT, formatspec DH A FESRLTLEE W,

7.1.2 XFH D format() XV v R

str.format() XY v FOERERWLFENHIIRD LS 2 DTT:

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

M ZOHOXT (I 74—y P74 =L FEMRET) IE, str.format() XV v RIS it 7
P MIBHEINET, HIMOHFOFIX str.format () XY v RIZEINLA T =7 POMNBERTDIZ
iz E3,

71. HHZERPI<T+—IvbTB 63
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>>> print('{0} and {1}'.format('spam', 'eggs'))
spam and eggs
>>> print('{7} and {0}'.format('spam', 'eggs'))

eggs and spam

str.format() XV vy FIZF—U— N5 HBEXNHE., ZOMHEEF—7— FIBOA4HIICE > TSRXQ
9,

>>> print('This {food} is {adjectivel.'.format(

food='spam', adjective='absolutely horrible'))

This spam is absolutely horrible.

ERF5 18 e % —7 — P51 EHAGDETHES b TEXT:

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

B LOARVWEAFINNH D, 22 L7z imWBEICIE, 2Rz 5 BOMNE TR EROHHTTSRTE
L EVWTL &S, ZHE FEZFBEL T, AN ' [1' 2f-> THEDX—%2SH T2 Z L TARETT,

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print('Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '

. 'Dcab: {0[Dcab]:d}'.format(table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

table & ** FEEM o TF -V — N5l LTEITHELHD £3,

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

ETOa—ANBERDA - hEE 2R THAABEK vars O LilAGHE D LRITEN T,

Ble LT, TOa—FMTREZONLBHEZD 2 L 3/EE DA LRI INZERL $T:

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

1 1 1
2 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343

(2(@&—9&:%&)
64 BT1TE ANHA
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HIDR— % 5D E)

8 64 512
9 81 729
10 100 1000

str.format () 12 & 3 XFHEAREDTLLMAHIL. formatstrings ZSH L TL 2 W,

713 XFINDFERTD I #—< v k

R 2R e 3 ROMEILRDBFACREZFFEETTIA—<y PLEBOTT:

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

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

9 27
16 64
256 125
36 216
49 343
64 512

9 81 729
10 100 1000

0 ~N O O W N -

(&H 7 LDOBDAR—=ZA—{H773 print ) OEETEMENT NS Z EIFERLTLZE W, print() FHEIC
I ZEHZBMLET, )

XFHNA T 227 D str.rjust() XV v R, FEEINLED 7 4 =)L RN XFHNDBHEFETAS X5k
fcZEE{EBMLET, FAEDXY v R LT, str.1just() & str.center() 23D FT, ZNOHDXY v
R 2175 DI TR, ZEHLOFIZRLE T, ANXFIBRETEL56, XF5%20D
HHBEZLEET, HELTOEFRLET, ZOMMOEDIIAZLDLA 7Y MBEAERICR 2 LOE
BAD, BOEADOICEZHINL LDEELTT, (RERZYDEDZITVVDRE, BTDOA T LI
x.ljust (@) [:n] DEDHICRATAARLEMAZZ LD TEET, )

HH—DODXY v R, str.zfill() &, BUEXFHOLEMEZ X aiEd L ET, ZOXY v FIRIELADRFERIE
LN ES:

>>> 12" .zfil11(5)
'00012"

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

(RDR=212HE <)
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HIDR— % 5D E)

>>> '3.14159265359"' .2£fil1(5)
'3.14159265359"

7.1.4 AVWXFHNEXRES E

% AT (FR) BXFINDOT7 +—~<v PTHHREF, 'string' % values &\ I XFHHEZ N5 E,
string OHD ¥ FAEEL O H 2 0IE values DRD OERICEMZ SN E T, 2 OBRIMEEZCFIIMHR L LTH
BRATVET, IR

>>> import math
>>> print('The value of pi is approximately ." 7% math.pi)
The value of pi is approximately 3.142.

X D E L WEHIZ old-string-formatting 1I2®H b F 3

72 7271\ 25AEZTTS

open() & file object ZiIR L %F, K. open(filename, mode) DL I DODFIHEMH > THUIHEINET,

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

BAIDEIEIE 7 7 A VAD A0 T XLFHITT, Z0oDDFHBIXFHIT, 774 0% DX D ERTH
BOXFHBA > TVET, mode 1&. 77 ANDHAHLERLRS 'v' | FHZAAEH (FA%OBFED 7 7 A A0
HPNRFHEZINET) o 'w' LLET, 'a' 377 A VEBERACEHEET, 77 A VIEZAEhLAREIE
HEINIZY 7 A VOKIMTBMENE T, 'v+' &7 7 AV EHAZTZWAICE Z F3, mode 5IEIZEIEOTRET,
BHEX NG EI2E ' THEERELET,

BHE, 77 AV T F X PE-VF (teat mode) THA2N, KEDTZYa—F 4 v/ Txra—FEhk7 740
KL T HAEE LET, 2a—7 1 YIZPEESNRTIE. 774V MNET Ty + 74— K7 T
3 (open() ZBHLTLZE W), E—FIZ 'b' D328 774 V%ENAFVUVE—F (binary mode) TH =,
byte ¥ 79 =27 s ERAEELE T, TXR 77 ANDADTRTDT 7 A MiEAAL FUE—REFHATEX
ZT9,

7TH*ZAME— FOGARD TIE, 77y b7+ —aFEHEDITARLS (Unix Tl \n . Windows T \r\n) &7
72D \n CETE2DOBT 74NV MOEETT, 7F A ME— RFOEXAATIE, \n PHTL 28EM%Z 77 v b
74— LEBEDITRALBIRRTONT 7 L bOEIETT, ZOETITONDE 7 7 A LT —XDOEHUIT F X b
77 AMIE EFLBEETH, JPEG 7 7 A VR EXE 7 7 A VD XS BANA F VT —REFIET 280D H D F
o ZDEIRT 7 ANEHAEEZTIHATEEELT, N FUE-FEM/I LSITLTIREW,

77 ANATY =27 PO L EFIC with F—TV— F2E5 DRREWEETY, 2o, LEHIHIsH5E

Ry 2z

=
9 H¥

HE & 2 NI h i 5 Elbie -fin )
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HoTEILD T o b HRICEITFT:

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

True

with ¥—7 = FZ2HORWVEHIE, f.close() ZOHELTZ 7 AV EZHL. 207 7 A Ao TP R
TLAVY =2 TSRS 20ERHD 5, WRINZZ 7 A VEHU R - 7285E81&. Wohid Python @
HR=TAVIRZPED T 7 ANA T 27 P EWELEI»AVT W7 7 A VEBACETH., LIZSIE7 >
ANHHDPNIZEETVBAREEDH D £ 5, fcEZ SN2V X 271E, D Python OFEETIEZ DAL
2D &R A IV I TETEINEZ LT,

with XXX f.close() DMEUFHLIZ K> THLONZRII T 7 ANA T =27 MBS 35 & £ 2 THUHEN
ERLET,

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file.

721 27A4MNFTST I FDRAY Y R

ZOHIDOLEDHNZ. £ L WS 77 ANF T 27 PHBBEICERINTVWBEHDEIREL £,

7 7 ANVONEZHANTITIE, £f.read(size) ZMUIHLET, TDAY v NEHIEDT—XraAli LT,
XFHN (THFAME-FDEE) 2 bytes A 7327 b (XA FV—F—FDBHH) L LTRLET, size 134T
¥ a YOBUERIETT, size WEBEINIDADKTH- 105G, 77 A NVONELTEHRAMLTRLET, &
Bl Z7ANDISYDRAEY) D MEDORZZDDHIGLEITRE DR 20000 FR A, size HETHRVWELS
R, KT (TFALE— ROYGE) size XF (N4 FVE— FOHE) size N b EGABLTGELET, 77
A NI T TIEL TOWREA, f.read) ZZEDOXFY] (1) ZIRLE T,

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

f.readline() X7 7 A AH 5 1 7RI ZFHAMD £, SITXT (\n) FFiAH SN FH ORI D %
T BATHEEINZDIE, 7 7 A ADPEITTED > TORWHEDOREITOATT, ZhE. BOELIHVEWL
THRWESIZT 272D TT; f.readline) NEDLTHNZR LS, 77 A VOKEMIZEL I e B0 h D %
o —J7 ZHUTIE '\n'. TARDOBUIT 1 XFREI» BRI FIITERIEINT T,
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>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

T 7 AN SEEITEHANAICIE, 77ALF TV 27 MR LU TA—T2EL FEED D 5, ZOHEITRA
Y RFIRNCH 2, BET. BiEZa—- Rk bhE9:

>>> for line in f:

print(line, end='")

This is the first line of the file.

Second line of the file

TZ7ANDITRTDITEY R MERTHARD 72075, list(f) % f.readlines() 25 2+ dTEE I,

f.write(string) (. string DNE%L 7 7 A VICHF ZiAAL, FEXAENLXFHEEZRLET,

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

F7Y 22 FOMORIF, BHACHNCAILAZTNERD FHA - XFH| (FFAFE—F) & bytes A 75 =
7 h (RNAFV—E=F) OWTOALTT:

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

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

18

f.tellQ & 77 A4NF 727 D7 7 ANHEIBIIZBEDNEZRITEBEZELET, 77 A LHOBE
DEE, NAFVE=RTIET 7 A VOEEDPHDANA MUT, 7F A ME— FTIETHBERETREINE T,

T7ANF T2 POMEREET 5121E, f.seek(offset, whence) ZHVWET, 7 7 4 MLBEIFFEAES
(reference point) IZA4 7+t v MH offset Z R L TR INE T, ZHAIX whence 51 THERI X T, whence D
673 0 25137 7 A D FHE2HHD, 1 RHIEFBIED 7 7 A MIEZMEW, 2 25I1E7 7 4 L O Z S
ELTHWE T, whence 3BT 2 EHTE, 774V PDMHEIZ 0. THROBESHRAL LTY 7 4 VDK E
kg,

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

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

16

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

>>> f.read(1)

(Ko<= 1%i)
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HIDR— % 5D E)

b'5!

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

>>> f.read(1)

b'd'

THFZA L7 740 (mode XFHNT b BF I eH o 72858) T 7 7 A VOEED & O BICNT 2> —2
FIRBFFAIINTVWET (flFte LT, seek(0, 2) T7 7 A LVDKRBADY —ZIIA[RETT ), £/ H—DFH
W7z offset X £.te11() D HIRSN/EL, 0 DWTIALTT, ZHUHND offset HIFRERDIR S F V& 5]
TRILET,

77 ANTTI 27 MZiE, MIZD isatty() X truncate() LWV o7z, HEDFDLNRNXY v RBH D T,
77 ANET Y27 PIZOWTDREBRBATA Fld, 7477V V77 Ly REBRL TSN,

7.2.2 json ICLBHEETNI-T—HDRE

XFHNIEHIC 7 7 A MITEZRAARED, 77 ANDOHAAAIZDTEIENTEET, BEOBZE I L

BHPRBETT, 2W0IDH, read() XV v FIIXFII LR E RNz, int () D & 5 BRI ZE D5 %

YELT T2 ZIECFEH] 1123 D &S BXFH R, BE 123 EBRL AL TR ZESRVWHEASTY, b o ik
KB PIZEANTFIC o7 A MRREFDHE. FEETDAR—RP2 Y 7 74 ZIZHECRD $3,

I—HFPEEa—-F2E VD TNy F LD UTEMR T —28% 7 > £ VITIRIFS 2220 D12, Python T
— &7 T — 2B TH 5 JSON (JavaScript Object Notation) 5 Z & N TEE T, TORHEEY 2 —
)V json 1. Python O 7 —% FEEEED . XFHNRBNCEMLE T, ZOMME VT S54 X (serializing) &
FREINE 3, XFHIERBP ST — X2 EHET 213, TIVT 34X (deserializing) LWHEINE T, 2V 7
FTARENTOBLTIV T IARXREINZETOMIZ, A 7Y 27 POXFHNRBIET 7 4 VT — X DG TR
L7z, 2y V=2 % BU TN~ Y IZES D TR TEET,

AR: JSON ERBBRNAET TV r—2arTr—xeReh e D I3BIcL{fEbhxd, 2l mrJ
~ =R JSON IZFE LW e, JSON 137 — X DAL Z T 53560 RWERE T,

A7T 27 b xDHH, £D JSON BROXTHNREZ R 51213, Bz 1{Toa— F2EIZITTY:

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

dumps O WZI72BE0Z, dump O 23H D, THELIFHMICA T 27 b % teat file TV T IAXLET, £
EXABF PNz teat file T2, RDESICEL W TEET:

7.2, 771\ ZHRHEETTS 69
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json.dump(x, £)

WIZTIVT7 T4 X3 5I120%, £ DtAAARICE» NI text file 722 T2, ROESITHEDET:

x = json.load(f)

DX REHAEI VT IAXETEFEE. VA MPHEZELRS 22 I TEETH, FEDI TR - A VARV
2% JSON IZ¥ V774 X3 251Eb 5PV LB N LRI TERD ERA, json EV2—LDV 7 7L Y RIZT
UTOWT DR H D £7,

BE:
pickle - pickle EY 2 —JL

JSON YIRS, pickle XMTEDEME/ Python A 7Y 27 b2 V7 4 XAlfER T bar Ty, Ly
L. Python IZFFED 70 b a LT, MOFIETRRABINZT7 TV r—> a VY eBETIORIIMIEEA, X5
W2, 774N P TEERTHRL, BETERVEBITILELNTEL, AXILDDHEZHEHEICL > TERINT
pickle 7—&%2 72V 774 X552, WEBEHICIDEREDOA— FPEFTINTLEVET,
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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't convert 'int' object to str implicitly

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 HINOFETHICHINDSFRET 2. ZOHDED BRI E T, KT, HISED except ¥ —7 —
FOBRICHEE XN TV BHIIMC—ET 28585, except BIDFEITI N, try XOBRANFEI TS L
9,

o LY except HiTHE SN =K LB WHINSFEES 2 . ZOHSNE try XM S H
5, FlscHtF 22 K F (handler. JWPFRER) 238 212 27 R MBS hBVWEIA (unhandled
exception) €720, FEITRLZ LI BRA v =Y 2L TETEZFILLET,

—DD try ITITEHBD except BT S, AL DHIINTENY FIRIEETEET, 2L LD —20D
NYRILDFEITENEREA, NV FZEMIET 2 try HINTHEAEL BN 2B L. FL try SN0 D
BN B ZTREZFISMIME L £ A, except HiTIZASEIRTH 72 X T 20w S B TEEOEIS 2 HEE T
XTI, PIZIEZRDESITLET:

. 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 HIDHIZUIA TV E (except B VEmRAMNIL 25E). B, B, B t HIZN 23T o T L ITHEEL
TLREEW —— BN —BL 7= except HiDEEI XN 2 DT,

XED except HITEHIIHZENT, VAL FH—F (wildcard, ¥MELH) ICTZIEHNTEET, VALK
H— R D except HIIFFICHR L THE-TLEE WV, 2W0WHDIX, VAL RI—RZ@EFEO RS I 07 —%
RITBLTLESLTY ! YAV EDI—FD except HilFT T — X ve—I%HH LRI EEHEH
8.3. fIN=ZMNIETS 73
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5 (B XY v FORFOH LAIAFEEIC L THAZUIETE 2 X517 %) ARICBHEX 7!

import sys

[y
1]

open('myfile.txt')
f.readline()

i = int(s.strip())

2]
1]

except OSError as err:

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

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

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

raise

try ... except XIClE, 7> a v T else 8 (else clause) BFEII D Z e W TEE T, else HixRII2H5H. &
TD except fHi&k D HHBAICEDPRITIULRD VA, else fild try HiTE2HIADEHEINLE L o7z T2
TENsa—FeHELDIIRLBET, FIZIERDESITLET:

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—F2MNIMA2DE try #ik Db else HIOHTBENWTL x5, RERD, £9F5Z LT try ...
except X CRESNza— FhoEHE N OLANOHINZE > THIR L TL X5 W5 HEZ BT 5N 50
5T,

BISND3EA S 2 & &. BISNIBEEMN T SR EEZ RO Z e N TEE T, ZOMEIEBSD 518 (argument) & b
BNET, SIOAEDS XUFIRORIE, FISNDORIKFL T,

except fiTIE, BINHORICEBEZIEET 22V TEET, ZOLBIFINA Y 22 RHEIMIT b TE
D. instance.args IZHIFt A4 ¥ 2 &V ZAEBRD GBI A o TOVE T, PSS 22X 212 __str__() »E
RINTBY, .args 2ZWLAL THHIBZEZAFTE 2 L5 ITHEELIRISNTWE T, BERS, fistz
BT BENCA Y 2AX Y 2EL T, EROBEEEZEMTE XS,

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

. except Exception as inst:

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

(RDR=I12HiL)
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(AIDR=I 25 DfE X))

# 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

BIADFI 2o TR, ZR S I AL WHIND X v & —2 DREDOHERD (TR ) i Eh
£9,

BIstANT N Z0& try BIOEZEANTHEE L 72BN 2 LS 27210 T3l 20 try fino (7z& ZHEEICT
b) OHEN7FEBONETHRE LN DML £3, Hl 213

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

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

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

Handling run-time error: division by zero

8.4 fIS\exthd B

raise X&MHoT, FFEDFNEREXHZ BN TEET, HlziL:

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

NameError: HiThere

raise OME—DFIEITXL TN B[N LR LRLE T, ZEHIGA >R 2 ZA0HI5L 2 5 R (Exception Z ik
KL 7 R) TRINIRD FRA, BINS FZABESINTGER, GIBIELOa Y X N5 7 AP SR,
WEERANIC A Y AR v A{LShE T

raise ValueError # shorthand for 'raise ValueError()'

BIADBFEE L 728 S D EHEL7ZWET T, 206N T 203 b 23 tuE, BilikHD raise X%
fFoThHINEHERXERZENTEET:
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>>> 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 21— —E&HH

Tul o LA ETHLWEINS 2 R2EKT 52T, MEOHIANEZIEEST 22 TE % T (Python @2 5 R
DWVWTIE 7R ZR), FlFHE. HBIEYIZ Exception 7 7 A6, EHEE IXMEENICIRELZD DT,

B2 S ATIE, HEOI FADNTELZ L RLMTHERT I I LN TEETH, BEHIEIHFMRDOICLTEE
9, KKiZ, WS orDBEMLFEREL, FINDHELZL EBICAY RIDT T — BT 2EREMD HE 2
2T 2REIC D ET, BROINEADHINEENTE XI5 REY 2 -V 2ERT 2T, Z0EY 201
TEEINTVIFHNDOREIES 5 A ZIERT 2 DB—RINER T 577 4 ATF:

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

pass

class InputError(Error):

"""Exception raised for errors in the input.

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

mmn

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

self .message = message

class TransitionError (Error):

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

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

(3(0)&-90:}1:%()
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HIDR— % 5D E)

mmn

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

self .message = message

F e AL DRISNE, BFEOHIS DA L FABIC, "Error” TRO 2 X TERSNTVET,

ZL DEMES 2 — L TlE, EY 2 — L TERIN TV AEMNTHEETAA[REEOD IS —2REX T B /-
DIZ, WEOFINEERLTVET, 77 RICOWTOEFMAERIE 752 Bt T0ET,

8.6 VU—27yTEEeERT S

try XIZIEd 5 —2F 7> a VOHIBH D ET, ZOHNIZ V-7 v TEEEERTA120DH 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>

b L finally Hin'd 2355, try XKD IRTORBEONEZ | finally BiNETL T, try OB & 4
XEBZHDPEPICED ST, finally HiIETEINE T, UT TR, FIADTREET 2 2 WS BIHEMER S — A2k
mLET:

o H L try XOFETHITHINDRELS. ZDHIFMNI except HIlZ Ko TSN EZTL x5, BLZD
BIA4A3 except HilZ & » THLEE X N IFHUZ, finally HidFEfTIhithic, ZoRINPEER IR E T,

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

e B L try X2 break X. continue X E721F return XOWITNHNITET 5 &, ZOD break . continue
X F 7213 return XDOFITDERNC finally HiBETINE T,

o H L finally 5% return X2 E0HE. RSN S MHIZ try HidD return X TE& K, finally Hid
return XIZX2HDITHD £7,

I Z 4
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>>> def bool_return():
try:
return True
finally:
return False

>>> bool_return()

False

& D B

>>> 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'

HTbhbh»rsrED, finally HiZXoHHFCIETINTVET, XFHTEDEE2T 2 THAELK
TypeError (% except HiTUHE N TWRWOD T, finally HIETRICHERDLINATVE T,

FEHF D7 7Y r—2 a3 T, finally fild (7 744y M7 —=ZHHRED) MY Y — 2%, FIHD K
WU 8D 20 b b IRINT 5 7-DIERNTT,
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8.7 ERAAV)—2T v TWIE

F 727 bDRPITIE. FOHHDOEEILD 6T, FEICR - BTSN EENLR 7V -7 v T
HENRERINTVEIHDRHDET, UTD, 774 04— L THAERZHEEICERT 261% AT W,

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

print(line, end="")

ZDa— FOMERIX, 23— FOETHEDO > ZRICTEDKR 7 » A VEBWEEETVWE I TY, JHUIH
FiZe 270 P TRBEBECEYERAN, KER7 TV —2 a v TREMEICED 2T, with XWE7 741D
k5 ATV MEIC, HBIZIELL 2V =7y 7ENE I e B RIELE T,

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

print(line, end="")

CDOXDFETEINH T, 728 ZTONIBHICIERH o722 LTH, 7740 fIEHEIZ close SNFET, 77
ANRED, BERFEAZ V=7 v TWHEREOF 7Y 27 MZOVWTRE, ZRZAD FF 2 X2 FTREN
73,

8.7. ERAHII—2T7 v TUE 79







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
V) ZOEET B & FIER I, RUTHIBREN 2 Z2EH D FHA. BY 2—1D 7 r— VLR ERIZEMIZ, €
Y2 VEBDPHRAAENTE TIERENE T, BH. TY 22— LOAFEME. A VXV EPETTLET
BODET, AVRTVED by TLNUVTETFEINSE A7V TR 7 7 A A0 oHANEINZS OTHINGEN
WKHAHENZHDTH, __main__ EWVWIZHTOES 2 —NLD—EH5TH 3 L AREINEDT, MHDEHITZLERH
EROZEIIBRD ET, (HARAADHARNIEBIIZEY 2 —VNIEELE T, ZOEY 2 —/WX 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
TEeZELKRLTVET, ) bbAHA. HIFRMHLO L 223, B4 OUH L TEHODO O — A LR AT ZERD D
DEJ,

Z2O—7 (scope) ¥1¥. HZLAZEMHIPEEL T 7€ RATE 2 X5 %, Python 70277 407 %X+ LOMHEET
T EET 7R ARRE” i, Bffi7e LI (FRIEFE: spam.egg TIXR S HIZ egg D & 5 10) ARIZ S L BRI,
%@%%%%#B%W%EOH&5Zﬁ&%it%%%biTo

A3 —FEEHINCPUEINE T, BRI E T, ETHEVWOTH, EEARIZEEICT 72 X A[jExk, D
BLEDB=EDDANTIIR /2R a—=TnHH F3:

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

o SMHID (enclosing) BAEKD A a2 —F1F, IEWVIZI 2 BIHICERES N, B—HLTH 7 a— L THRVELRHTZ
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 DR 3 =1 L TEEITONE T, RN 32— T DIMINC D 2 2N HAF S 51213, nonlocal X
DMEZE T, nonlocal L EHFXNRD-72ERIT, RTHAM LERALRDET (2D X5 REFITHT 2FH XA
A, I IiLW o — b ZBE D> L dHNHORa— 7 TER L, B Ra—7DHZZELL EEBA).

WHE, B—ARa—-FF (Fur/ 767X L0) BEOEBOr - L RAFIZSRL £5, BEOIMIlT
F. B=ANRaA—=FE 70— LR AFTZER & R C AR, EY 2 - LOAFIERE SR L E T, 77 RAER
Tld, B—=HN R —=TFDHIZH 5 —DLHTZE-HBBELNE T,

AaA—=7ETFAMETHRESINTVWR LHFETZ I EHEETT, TV 22— LATERINIBEHD 71—~
NBRRAA=FF, BB ZrMOHENTH, CARNEEZ DT THUHENTSH, ZOEY 2 —LDHLH{ZE
Blick D £9, KA, EEOAFOMRIIFETRICHN/TONET — LIdWVWZ, SHEOERIK. 7 ar 4
7 IR OE IR B EIRR D T TANSEL L TV 2 DT, BINARARTRRICE > TXWI A ! (BFHE n—A1k
ZROIBLCEINCIRESINTVET, )

9.2. Python DX 1—7 X &HIZER 83
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Python OFif#{x LT, global * nonlocal MXAVAERNTRWILGEIX, LATIINT 2ZRUIHITRDAMDOR 3 —
T L TEMMIED T, RART—E2ab—LEEA, £73 =7 F2HANCRET 2721 TF, HIBRDF
BT, del x 1&, B—A N RaA—TOHFIZEMD S x (T 2HREMOREET, D5 A, HLWAH
2522 X5 FTRTOBERZ, v—AnrRa—72{foTiTbN % T, import X, BABODERIZ. EF a2 -1
SEBGET— AN a—TOHENHEL 5,

global X %25 . MEDZEHMP /70— NNV 22— FIFEL. ZZTHREINL Z L 2R TEET,
nonlocal X%, FFEDEHDPIMUD 2 a— AHFEL. 2 I THRMENS Z 2ERLET,

9.2.1 XO—TFramZERE D

B3 2a—-7 e AFEMBED X S512BREN2H, £z global B XU nonlocal BEMDHMEIC Y S 2
TE. ZOBITEELET:

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— FEOHIE:

After local assignment: test spam

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

ZOeBH, (FT7AL D) A=A KA scope_test LD spam ~NOHFEEZEE L £ A T L7, nonlocal
A scope_test LD spam ~OHEEZEHE L, global RAWEFEY 2 — VLNV OFBEEELE L7,
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722226, global RADENZIE spam A FMINTWRE oI d DD 5,

9.3 V5 RWR

AT FILWHEXZD LY, Z200HERkA 7027 W ZLTHERERMTIZWL DHhE D ARLTH
%73,

9.3.1 VS AERDIBX

2 J AERDOR S BMBERIZ. XD LI T

class ClassName:

<statement-1>

<statement-N>

BIRCE R (def %) LIRS, 25 REHEDIWEE DI ETIFLARIAUIRD R A, (25 REHE if XO
ISR S v b, EAHE LTEBD RET, )

EBRIE, 77 AERONANCS 23003, EEIZBEBER IR D T35, oxEEL D TE, Z2hp%kicir
DIEHEDHNET —— ZHTOVTEETRRET, 77 ANOBMERIET. XV vy FOREH LK THRD
SNHFFOEROG BV A P 2HH E T - ZHUTOVWTHRTHRRE T,

77 RAERICAD & il pBETEEBER S, 0 — AV BAEZERE LTEDNE T — o T, B -k
ZRICHN T 2 2 TORAR ZOF 2 AEIZEEICAD 3. FiC, BIBERZITS & kB0 AIEZ 0%
(IR I TN R DAY 4% -2

7T RAEREDPOEEIC (EROKIMCEELT) KI 28, IFXFTI U b (cass object) DBERSI N E T,
JIARFTY 2l M BEARINICIZ S 7 AEBRTIER S AR ONE L { 287 v % (wrapper) T3, 7
FAATI 27 PIZOVWTEROHTHLLFERZ LI LE T, (ZF7AERICADHNCEMIZo7) woa—7
NAA—=TPE[L, ARSI F2AF TV =27 Vi3ER LR — AN R a—TIT0 T RAERDN v X THHE
L7440 (LoflTld ClassName) THREMTIF S E T,
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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,

7 IAD AR AL (instantiation) (IR D X 5 BERERFVE T, 7 IAF TV O R, H
W27 7 ADH LA VAR Y ZERTEIEDTZOEED X5 R \BNE T, HlziX (EiLD2 7 A TVAR):

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

T2 EHEEFRCARTOXY y FEtZ FHEELTLEVE T, KBRLR 075 ATADTFIRS WAT 2| &
BT Db DAL ATOEIEZ BT 21203, HZROATREMN 2 R/NRIZT 2 X 5 BN Z2 S O0E
HTY, AJRERMIE LTIE. XYy FAEZRIFTIRD 5, 7— X EHH OB —R LT (H Wi
TRDOTH) 2005, 72X Yy NiZBHE, 7—XBHECEBAFAZHWS, LERHH £T,

FoREMEZ. XYy KHLBETE 2 LA, EHEOA TV 22 hD2—H (" 25472 1) b HBIET
EFET, BVZ 3. 77 RFMBRIERT R LTS 2 A TEFHA, EBE Python Tl 7—X
il MR T 2 - D OMMIIZICb B D TRA — F—ROBEMIE TR THICHESVTWE T, (Hic, C S5
TEP2 N7z Python OEETIIEEOFHMEZTZRICERL., BEWSELTAT Y 27 vADT7 72X EHHITH
T¥, ZOMREE C SETHANS Python JIETHS 2 A TEZT, )

A7 MNET—REEEFERESROIRETT — 7747V ME. XAV v RBHERLTWE T —XEEDT
ZRERAIZLD, BELICT 22D LNERA, 774 72 ME, BRIOHEEBEREINTWBED, XY v R
DEMECHEE L RIET e RAA VAZ VRAHBOREEZEMT 22N TES, W05 ZIFERLTK
I - 22TH, AT OBKIZEEORZ M LT ET,

AV vy ROHR»s, F—XEWE (£2EFDOXY v Kb 1) BRI 2008 N5EEHd D THA. FAE.
ZDEREN XY v FOR[FGHEEED TVWAR LKL TWET, HEZXY vy REMDTWR e E2IZn— IV RERE
A VAR AER B> EDXBITEEZNHTT,

FL XYY FORMIOF1E % self MU ET, ZOLAMTFIEHERZBEETLIDD FHEA, self LW H
AiZ. Python T SRR ERERD A, LI3VZ, ZOBETIHbRVE, a— FiEftd Python 7o
IR oTRRHAK VDD LR KT, £/oi IFRTZ Y (class browser) 70275 L1032 OIETR
HTRLTEPRTVE 2D LOAEEA,

I5ABUTHZ2BEF 727 Fidnwihd, ZOT75ADAL VARV ADEZDDAY v FEEFELTVWET,
BBERIE, 7FAPNLETIZIRAEBEORICA>TVWEIRERZHD FRA, BEA T2 225200 —5L
REHOHFIZRAT 20D OK TT, FIZIEULTOa—FDXS5CLET:

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

(KDR=I1%i)
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HIDR— % 5D E)

return min(x, x+y)

class C:
f = f1

def g(self):

return 'hello world'

h=g

INT.f.g. BEUhE IRTCOBETHIEBA T =27 2ZRLTVWET, toT. 2o T
. CDAVARYADRAY vy ReBDET —-hid g b2 EliTT, TNEEERLTH, KEEZHII T w5
LOFHEIWREZ 7203 BT ROTERELTLZE W,

XYV v Fid, self 51 DX Yy FEMEZH-T, ioxyy FEMIHET A TEET:

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

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

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

XYy Fid, BEOBEBEFRIUC LS LT7a— L RAFTIZZ2RLES, DB XYy FIET 27011 R
aA—7F ZOERBEFEVEY 2 — LTI, (Z7RF 70— "R 2a—-7 L THVLNEZIEHD $8
Ao ) AV RTZB— LR T—X%25 BOHHIZIZLAED D FRAD, a0 —NLRRAa-T2F5E
BHIZZADDET, —D2FITFd2. XYy FARL, 70— UL A3 — 712 import ENEAKPEY 2 -1
R, FDEY 2 —NVHTERINZEERL I R MS 2 TEE T, #F,. XV Y FOA->TW3 7 7 XANK
78—V B R —-THNTERINTVET, XOMTIE, XAV Yy FPETDI 7RSI 2MEHE LTIEY
BRHDERTAEL x5,

Bz DA T2 FrDT, V97X (B edFVET) ZRoTWVWET, Z4UE object.__class__ IZIR-FF
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>

BEAEDY Y INBRZEMWRKIZENT, B2 7 ARSI BIEOMERIZ, RSEIET, EroHIC, 2L
THRDEREOTTRIL 7 7 ABEBILTL 2 GRIF: 4 78y FIREIFEINET) H5EIC2ERKRE LR
W, EEZBIENTEEY, KDT, DerivedClassName I2H 2 BMUENIFEE LR WEE. £7 Basel 2 56HER
Eh, 2L T (HIFINZ) Basel DHEJEZ AN LRI N, ZNTH RO 5L - 7%5E1d Base2 2 HRER
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,

ZEPRKORTOHHIC 1 D0 ZNU LOX AL Y EY PR (D d 1 20HE7FRATHLED TD Y
7 R HEET HIEMHBERD 5 INE) 23D 5 DT, BNEFAIBRLETT, I 2ToHERDr 72
1% object ZMAE L TVWEDT, YOLHEMRKTD object "ELET 27D DHEIIEBEFELE T, HES S
APEBE 7 7 2R EINBNEIICTE72HI, BIN7 LI AL TREEFEZBESILL., &7 7 ATHEIN
TWBHEZ FRAE S LOLEDPBLEANDIAFIZAE T, &HET 7 A2 —ERIFEH L. »2o—Hicks (0
FOMET FRADIBFICHEEZGZA TV T 7 2LTED) LH5CLET, DL, ThHDOREOE
PP TEEECINREDO D 2 ZHMRK L7 AR THIENTELZDTT, SHIHMZAND 72130,
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

94 FIBIFR




Python Tutorial, J'J—2X 3.7.17

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
2T —RBNBHEERRIEDBDDET, BOIIFTAEREMO L S ELTEETS:

class Employee:

pass

john = Employee() # Create an empty employee record

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

HLFEDOMRT — XA ZERKY % Python a— NOWIHFIZ, 207 —2ADOAY vy F2LIaLb—>ard5d
IIREMRODICET ZENTEET, BlIZIE. 77403727 broMohDT —XERET 28805 %
%ia. read() ¥ readline() ZFfDO7 FRAZERL T, 7 7 ALV TIRRLAXLTHINY 7 7067 — X2 G35
L TBE, 51 LTEITZLNTEET,

AVRARVARXY v ATV 27 P EMERDD T, m.__self . EXAVY Fn) DBELTWE A VAKXV
AFA T2 P Tym.__func__ WEAV Yy RITHIET 28727 b TF,

9.8 7L —% (iterator)

FTTIRDOVTWBETL £ 9D for XEHES LIFLAY DAY TFA TVl MThbloTL—72{752 M
TEFT:

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

print(line, end='")

TOVSHEEANDT 7t AR THRTHENZVWH DT, 1 7L —XDEME Python NELATEED
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M—BEFRFZETVET, BT for WEa>y 7+ A7V 227 MIRHLT iterO BIEMATOE T, BIEUZ,
AV TFOHDOERIZ1DFTO77ERAFTS __next__() XV v FHERINTVWEA TL—XATI=7 b %
BLET, UL EBERPENGEIE. __next__() XY v Ni& StopIteration FIAZXEM L. ZDEHI%Z1)
for =TI TLET, #HARAAD next() BABZEM > T __next__() XV y FEEERERZ I TEZ T,
ZOFNIBEEAE 5@ OhERLTVETS:

>>> s = 'abc'

>>> it = iter(s)

>>> it

<iterator object at 0x00A1DB50>

>>> next (it)

1!

>>> next (it)

b

>>> next(it)

1ot

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

A 7L =27 balDEIHZAHAEZEEL TV, BIEDZ R4 7L —X LTOREVWEENT
ZORMEETY, _next__ () XYy FEFEOF TV 27 b2IET __iter__ () XV Y REERTZIDTT, 7
FAM _next__ () AV FEERELTWAGE. _ _iter_ () XV v FIZHIZ self 2RI Z L bA[RETT:

class Reverse:

"""ITterator for looping over a sequence backwards."""
def __init__(self, data):

self.data = data

self.index = len(data)

def __iter__(self):
return self

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

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

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

print(char)

(RDR=I12HiL)
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HIDR— % 5D E)

n 8 p B

9.9 P xxL—%4 (generator)

DI =23 AT V=T 5DDMETENLRY L TT, Yzrl—XTBHEOBEKD X 512E
PRETH, AISHLDT—XEIRT & XX yield X2HWVWET, 2D =5 L —XIIH LT next () DFEUH
ENDNE, V2L —RELENCHM L ZAHEZHEALET (P r L —&iE, ETOTF—XEERRICED
XHRFTSINDZEBLTVET ), UToflZz AU, P2l —20e THHHI/ERTE S Z e brh
9

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

yield datalindex]

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

print(char)

g O H kH -

VAL —RTTELZLIE, BIOHITHIR L A EH o7l TL—XRTHEHATEFT, VAL —XDE
BN MIEADIE __diter__ () XY v F¥ _next__() XYV vy RPHETERINEZ DL T,

TrHAL—XDH S —ODEELEEEZ. TOHL it — I AZK Y ETRENHEFINICHEEINAZ L WS
Zr T, ZHIZLD., self.index % self.data LWV olAd VARV RALEHMEZH o727 Fu—F kb fHHIC
B EEL LN TELZ XSICRD FT,

XYy FRZHBAERLED 077 A0FTREZ BEIRE T 21E2018, Y22 L —XEKTRICHBINI
StopIteration XML ET, ThoDlEErHAGLEZ L. BHEOBEKEEL DR LHNT, A 7
LR R TEET,

9.9. YxxL—% (generator) 97
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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
DDITHBEINTVET, VAL —FRETELRI 2 AL —XDERID IV ART MTTH, B ro @D
RN ZADBHDET, MLABRZETVAMAURLLIDEAEVZELVL I ENZ VWS FIEDNH D
£9,

IR

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

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

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

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

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

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

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

1D
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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:\\Python37"'

>>> os.chdir('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

from os import * 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>

774074 L7 V) OHENLEBEXDZDIZ, KDBBICHER Z2EKED LS VX 7 2 — 2D shutil £
Pa— NV TIREXATVET:

>>> 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
TrME1OMUEDT7 s A ML, FEESNTHDOITERRLE T,

import argparse

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

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

print (args)

a< > K74 T python top.py ——lines=5 alpha.txt beta.txt ZETT2&., LORAZ VU T M args.
lines % 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHEL XTI,

104 T5—HADVHEAL I beTO75LDERTY

sys EY 2 —IZIX, stdin, stdout, stderr ZRTIBEDFEL F T, stderr &, BERPLZI —Xvt—Y%HA
LT, stdout WYV XA L7 FPESNHBETHHD S X IIT 5 7DIERTT:

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

Warning, log file not found starting a new one
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sys.exit() & AZ VP2 TSE2 D o HEENZTIETT,

10.56 XFHINDONR—2IvF2T

re BV 2 — T, KD EELRFIILE DD DIEMRI 2R EE L TV 5, IEREBIIEM R —BRERCH
TEICR L TR TRl S U 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'

BANROBEEERZ T DBIREL S, FiART TNy LR TV FHIXY v FOTHBEDTS:

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

'tea for two'

10.6 #%F

math €Y 2 — V&, BFHNGREEDDD C FiE7 4 77 VERICY 7 e 2 3 FBRERBEL TV ET:

>>> import math

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

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

random Y 2 —)Lid, BELENCHESWLEBRERDZZDDY — L ERHL TV ET:

>>> import random

>>> random.choice(['apple', 'pear', 'banana'l)

'apple’

>>> random.sample(range(100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # random float

0.17970987693706186

>>> random.randrange(6) # random integer chosen from range(6)
4

statistics Y 2 —VIIBIET — X OEFEN MR (B8, R, o8& 25EL 3

10.5. XFFDODNR—2IVF2T 101
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>>> 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> ZBELH D720 DE L DEY 2 — V2R LTV ET,

10.7 12—y bADT IR

AVR—=2y PCT7RALEDA VX =2y : 7R AL BUH LD T2DDEZLDET 2 —AHHD ¥
T mBHEMZ 2 ODEY 2 —id, URL 267 —XZ2HGT 279D urllib.request &, X —L %K% 7
HOD smtplib TI:

>>> from urllib.request import urlopen
>>> with urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:
for line in response:
line = line.decode('utf-8') # Decoding the binary data to tewt.
if 'EST' in line or 'EDT' in line: # look for Eastern Time

print(line)

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib

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

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

. From: soothsayer@exzample.org

. Beware the Ides of March.
"nn //)

>>> server.quit()

(2 2HODHIZ localhost TR =B = N=DEWTWERHENDH 2 Z LITHER LTI, )
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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
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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:

104 £10 E FBESATSUIZVYT—




Python Tutorial, J'J—2X 3.7.17

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 — X SQLite T—ZRN—2A 74 77V DT v XTT, HTIFEED SQL >Ry 7 R
% W TR R 2 K72 7 — 2 R— 2 22t L £ 5,

o EBMLICEET 2H8HEIX. gettext, locale, codecs XY 77— LWV 2EY a2 — A THR—-FENLTV
9,
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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:
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>>> 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 = '7'
>>> fmt = input('Enter rename style (/d-date Yn-seqnum /f-format): ')

Enter rename style ()d-date %n-seqnum %f-format): Ashley_Yn’%f

>>> t = BatchRename (fmt)

>>> date = time.strftime('/d)bly"')

>>> for i, filename in enumerate(photofiles):
base, ext = os.path.splitext(filename)
newname = t.substitute(d=date, n=i, f=ext)

print (' -—> ' . format(filename, newname))

img_1074.jpg --> Ashley_O.jpg
img_1076.jpg --> Ashley_1.jpg
img_1077.jpg --> Ashley_2.jpg

FUTL—FrDH S —0DHRIE, HEDIZH 7+ —~v oo Tnrosandy 7onTcd, ZhiCk
D, XML 7741 H, 7L—r7F A bDLR—bH, HTML ® web L RK—FHOF 7L — iz, AL
7osaYy I bEREDALI N TEE T,

11.3 N1 FUFT—2L - FODEF

struct EY 2 — LT, HRABREZDONALF VL a— FEX2#ET 5 pack() % unpack () &\ o 7B 1E
L TWET, UTOFITIA, zipfile €Y 2 — A2 HOFIZ. ZIP 7 7 A LD~y ZEHZKE T 2 HEZRL
TVWETF, "H" & "I" WO Ry JFFEIE. ZNZN2 31 P 481 FOFERL BEERLTVET, "<
F. 208y ZFFED standard ¥4 XTHH, N b A=K =) VLZY T4 7V THBILEZRLTOVET

import struct

(KDR=I12%i<)
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(AIDR=I 25 DfE X))

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack('<IIIHH', data[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = datal[start:start+filenamesize]
start += filenamesize

extra = data[start:start+extra_size]

print(filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.4 RIWLFRALYy T 2T

ALy R (threading) ¥ ik, WEFNRKERRICBRVEBO XA 258357 7=v 7 T3, AL v Fid,
I—HFDANZZIMNTFDOD, BERTHDRRZ 2T LO5T7 TV r—vayoitENeEmdEd, MU LS
ZAERAGIE LT, I/O ZRIOAL vy FOFHRENBE UYL TEESE 205 bD03H D %9,

DFoa— kT, @KEDEY 2 —)L threading TAA > DT 075 LEEDH LENSLERTHO X AT %)
EEELNZE XIICTHAHEERLTVET:

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=I12Fi )
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HIDR— % 5D E)

background. join() # Wait for the background task to finish

print('Main program waited until background was done.')

NUVFALy R7 TV =2 ayeffs ETRAFELOVMELR, 722V Y —X2HET 2L vy FEOFHE
(coordination) T3, ZDMEZEMRIRT 2729, threading TV 2 — L TiER vy 7oA RV b, REZH, £~
7AWV o A DRI Y 27 4 TEREHL TV,

O LY —NVEBBNE—T. Brot LK LORMTHERNEZMEL SRSl ET, Lk
MBoT, XAZMFAETIE quene TV 2 — 2o THOEBD AL vy RPRSDY 7T A ME2—DDAL v FIZ
EDRAAB, DDV Y —ZAADT 7 A TELLRIT—DODAL Y RIZEFRXIEZIESHRNTLE S, ALy R
B OEEPHEEI Queve A7V =7 M5 b, FEHEZITRD, AlGENEE D, BEESELET,

11.5 O

logging €Y 2 — LTl EORREZ ZRATLFHRMDOD 2 0 itk s A7 22 R L TnE 3, RHAH
BAFWATIE, B R vt —U% 7 7 4% sys.stderr IZEFL T

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')

CHEAUATOHNZAERL X5

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred

CRITICAL:root:Critical error -- shutting down

77 4V M T, info() ¥ debug() I KA HINFflx N, MIEHEL S -1 EFEINE T, FEIRATRERE
B, email, F—& 2754, Y7y b, HITP ¥ —NADEEREDRDH D £F, HZ7 4 LR EERT 2
¥. DEBUG. INFO. WARNING. ERROR. CRITICAL ¥*Wo7zX vt —IDF 534 F VT 112k o> TR ZXEERE
BIRT AN TEET,

0 U8k AT LlE Python S EERET LI I TEFIL, 77V 75— av2EBELRSTHOIRET
ARXTEDEXD, 2—FIPREARERRE7 7 AN E o THRETE D TEET,
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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:/python37/lib/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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TWELVE
RAEBEE NN Tr—

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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python3 -m venv tutorial-env

ZHUZ tutorial-env T4 L2 b UDIRIFAUIMER LT, ZDHIZ Python £ 2V &, EHES LTS5 %
OMBIET 27 7 ANV EFOY T T4 L7 MU RIED £T,

FEEEZ o6, ZR2GMLT 2 R0ENHD £,

Windows D&

tutorial-env\Scripts\activate.bat

Unix ®° Mac OS D&

source tutorial-env/bin/activate

(ZDRAZ Y 7 Mk bash shell TE»PNTWE T, csh % fish ZHHAL TV BHE, Kb IHHTE 3
activate.csh ¥ activate.fish RZ U+ 23H D £, )

FEREZ AT 5. =107 ay 7 MCHHTPORBERENR RSN S K512/ D, python 2575 2
2 ORI D Python 2732 X512 0 %79

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

>>> import sys

>>> sys.path

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

12.3 pip ZE> TNy T —JER

You can install, upgrade, and remove packages using a program called pip. By default pip will install
packages from the Python Package Index, <https://pypi.org>. You can browse the Python Package Index

by going to it in your web browser, or you can use pip’s limited search feature:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary - Galactic astronomy and gravitational dynamics.

novas - The United States Naval Observatory NOVAS astronomy library
astroobs - Provides astronomy ephemeris to plan telescope observations
PyAstronomy - A collection of astronomy related tools for Python.
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pip & 7search”, “install”, "uninstall”, "freeze” ¥, WL DDV Tav Y FERK->TWE T, (pip DTEER
F % 2 X M installing-index 4 RESRL TLZEW, )

Ny F—IHBEELTED Ny F =Y DRHIREA VA P—LT 5 eNTEET:

(tutorial-env) $ 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 T —IZDHLIT ==t N=VarvEBEEMITEZIL T, FEDODNAN—SardDRv s —I% LA —1LT3
ey TEIET:

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

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

Successfully installed requests-2.6.0

FLa~y FEHPETLEGEG, pip B3ERINIAN=Da VDA YA P=AFEAIZFRLTAD LEE A
BON=Y a v BEBERIEETNIZEDNN—Yayi A4 YA =L LET L, pip install --upgrade %5173
NREZDy =Y ZRHUCER L %35

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

Successfully installed requests-2.7.0

pip uninstall 2= FIZHIBRS 28y r—o%% 1 DM FBEL £9,

pip show HEE SNy F =Y OEREFRL T

(tutorial-env) $ pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

KoR=21ki <)
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HIDR— % 5D E)

Location: /Users/akuchling/envs/tutorial-env/1ib/python3.4/site-packages

Requires:

pip list I¥MAEREICA YA P =L EINFZBTD Ry F =V RRLET

(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 134 YA M — &Ny r—Y—E%, pip install BENT 27—~y P CTERLET, —
B EEY LT, 2OV R M% requirements.txt ¥\W5 7 7 A MITRIFL £

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt ZN\N—Y a VEMIZXTAIZaIy P LT, 7V aryo—fe LTRMIZZ e
TEXT, 2V 3Ty r—T % install -r T YA =L TEEXT:

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

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Coii;cting 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 WK7LK EADF T a v pH D %3, pip DEER FF 2 X ¥ I installing-index ZZH L TLZEW,
Ry r—=I%ERK L TE % Python Package Index TRB L72WIEA. distributing-index H' 4 RZZIR LT
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: X4 >® Python Web ¥4 ;o ZDHA MZIE, I—F, F¥axXy b ZL
T Web @55 25D Python ICBEHEL72R—=IANDKRL Y EZHBHHET, 2D Web 4 MIHFRDHE
THhDIEXERGH, FlZFa—m v, HE =X 7Y 7RETIF-—SNTVE T, RN
BIZEoTE, X4 YDHA PEDIFT—DIEIBEVDLS LOLER A,

e https://docs.python.org: Python RF 2 X ¥ bADOFERWT 722U 9,

o https://pypi.org: Python v 7 =4 ¥ 7 v 7 2, LLHiE Cheese Shop™ ¥\ 5 BFFTHMIFN TV E

*1 ”"Cheese Shop” & Monty Python ® 2% v FTF: BEIADNF—IXRBICA-72FNE, HHPRDEF—F N BN L clerk

DWE o7z,
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L7z 2RI, 2—FEROXY v a— FT& 2% Python €YV 2 — VDG TS, 2—RFDYYU—-Z%L
b, TZIBRT LI T AR RO sNET,

e https://code.activestate.com /recipes/langs/python/: Python 27 v 7 7 v Zi&a— KA. €Y 22—,
FEHWRRA 2V T rOBERRaL 7 a T, EELSDRFAHDAE Python Cookbook (O'Reilly &
Associates, ISBN 0-596-00797-3) IR L TWE T,

e http://www.pyvideo.org IZFERRPIL—HF 7V —TDRED S Python BEDOE T DY Y7 2EDHTW
S

o https://scipy.org: Scientific Python 70 = 27 MIESI D EHREE - #EEY 2 — Lz z, IER
B 7—V & JERIE Y voN— BB, MET IR EDZL D8y =YL TVE T,

Python BHEDEMSLHBEOHEICOWVTIE, =2 =RV —7 comp. lang.python WM T 25, F/ld X —
Y >¥ 27 ) R b python-list@python.org IZX2 Z W TEET, =2 —XI V=T X=-V V7YX MIF—F
TV AXNET, LdoT, FARBREINLA vy E—JF, A ANEBENCEEEZNE T, B (2E
B) FTLOWHEBEDRRE, FILVEY 2 —NLORKXRET, 1 HIHEBOBREEDHDET, X—V Y7V bOD
7 —H 4 7% https://mail.python.org/pipermail/ THIFRIEET T,

RO, BF X< HZEM (FAQ L 3MINET) DY R M EFx v 2 LTLEEW, FAQ 138K LI
EFens % BMICEZTOVET, H4-ORMEIHT 5P E TR TV S0 LRER A,

i1 b=
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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. ..

EIAROMTIED S, EMEZES 222D 3, BFEDREDI Y2 —&X T float BUL, 7FITHK
DBEKLEL Y P2SHRDTHERAD 53 By b2V, DRI 2 DRFERo 7, M2 fio TElEhE T,
1/10 OFEF. /MU 3602879701896397 / 2 *x 55 ¥ b 3, ZAUE, 1/10 IGEWTI A, &I
FCMETIEHD FE 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),

BHRIPFENNEREBEDOAY —2 =% =72 56, SciPy 7B =7 P 2HEM# L TWw 2 Numerical Python Sy
IR OMOEFER Ny =T RFANTAHABIRNETT, <https://scipy.org> ZZL TLZEW,

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

126 % 15 & FH/NERURR. €OMECHIR
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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— 127
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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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SIXTEEN

153

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

B

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

AVRITT AT 2NIZBNT, A VT bEhiza—FT7vy 7, WET3EEOXY D XFOM (AL
fEIN. ARG, HEEEIL. =ES AR oWl Talr—X -0k, a—-FEANTIBCRREIND T
7 4V D Python 7u > 7 T3,

Python 2.x @2 — F% Python 3.x O3 — FIZEWT 2 Y —)LTT, V—Ra— FZEH L TZOAR
% ME (traverse) 32 Z ¥ THRAITE 5, IEAFMEOKRIBA 2L £3,

2t03 3RS 4 75 ) D 1ib2to3 L LTHHTE X T, KDY - L LTOEX A2 Y 7 b
Tools/scripts/2to3 & L TIRHEX N TWE T, 2to3-reference ZHMML T 72X\,

abstract base class (HHREIE Y 7 R) MREIK Y T A& duck-typing ZHTET % S DT, hasattr() R EDHID

77 =y 7 TERNBEFTH o7 b Wi IiE 2 (Bl 213 magic methods DHE) HBEIWTA VX7 2 —RA%E
T B HIEERG L 5, ABC IR (virtual) % 727 5 2R HA L E T, JAUSHY 5 A0 5RKL E4
AD, ZNTD isinstance() X issubclass() IR INET; abc TP 2 — LD FFa X M 2SR
LTL7Z&E W, Python 1Zid. £ < OflAIAA ABC BAHRENTVE T, ZOMGRII. (collections.abe
EY 22—V T) 7 —XE, (numbers €Y 2—/LT) #, (1o €Y 2—/LT) A b Y —24, (importlib.abc
EFEV2—NT) A VR=F T 74 VERIB—K—T7F, abc EY 2 —L%ZFHLTHED ABC Z{EKT
ERES

annotation (7 /7 —a ) Z. 77 A@M. BBD I X —20B D HEICBGRT 2 70 TF, Bk

type hint & LTEDATVE T,

O—ANEBDT 7 7= a YIFFETRICE T 7 A TEEEAD, Zu—oO0VZBHL 7 7A@, B
77 T—=aYiREnNFNEY 2a—b, 7T A, BHO __annotations__ FHRBMHICHEFFEI N TV T,

BEREDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,

5% (argument) (51 BIRZFOHTENC, BE (X723 XV v ) IKEITETY, FEIBITE2ED D

S
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o F—TU—F5|E: BB LOBRIZE I BORNCHENF 2OV D (fl: name=) Ko, ** IZHilF 7= &F
HEoHEr LTEINZS I, X, XD complex() DMEUFHLTIE, 3 & 5 3% —V— F5[HK
T3

complex(real=3, imag=5)

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

o MUESIH: F—U— FEIBUAND5IEL, MESIBIZEIEY XA FOTHICEL T TE, T2+ 1ITHI
7z iterable DBEZREL LTEIT N TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

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

EEHIIBEBOERKICBW AT EOr — AL ERICE Y BToNE T, E Y TERITHIHEANICO VT
calls B LT EE WV, YV Xy 7 RAZBVWTHFIBERT-DICHoWBNEMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToHNE T,

R51% . FAQ @ FEFIERGIEDENITTI2? . PEP 362 2B L TS,

asynchronous context manager (JEFIAa > 7F XA b~ —Y %) __aenter__() & __aexit__ () XY v %
EFET 5L T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[RIHAY = & L — &) asynchronous generator iterator %R 3 BETT, async def
TERINTzar—F VEBICBTWE T, yield REFOLETELD 5, yield it async for
N—TTHEHATEZZEDOML S ZAERT 2 DIHEHINET,

WENIIEFAY = 2L — ZBBERR L E 32, RICk-> TR RS XL —21TL—&2 237556
DHYET, BRSNLERPH L2 THRWEGE, RO een B e AL £,

JEMIY = 2L — X BAEICIE, async for XX async with X2 TR await RdbHB2 I HHD
S

asynchronous generator iterator (FERIHIY = L — & £ 7 L — &) asynchronous generator B THER S N5
FTY =S T

ZAUE, __anext__() XV v FEM o TIEYRH XNz L =12 awaitable + 7Y = 7 b 2IRT asynchronous
iterator T3 Z D awaitable 7Y =27 NI, KD yield NE TOIEFRMIY = 1+ L — XBEKO AL E
TLET,

yield 12K 372 TNC. ZDOMETOERTIKE (m— I A ER L RERED try ) WEIZ—FHEIEX N Z
¥, __anext__() TRINMD awaitable I2& > T FEHAS T RL—RAFL—4 PERICHM XN
72 LB R L E3, PEP 492 83X PEP 525 22 LT Z&E W,

asynchronous iterable (JEFIH A 7 7 7)) async for XOHFHTHEHTE 247227 + T3, BHHOD
__aiter__() XY v Ed» 5 asynchronous iterator ZiRE IR FIE%R D £8 A, PEP 492 TEHA X
NFE L7,
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asynchronous iterator (FEFEI A 7L — &) __aiter__() & __anext__ () XV v FZEEL LA T
=27 MT9, __anext__ & awaitable X 7Y =7 P ZRIRIFTNIEKR Y £H A, async for &
StopAsyncIteration IS} 2 iEZHI 3 5 £ T, IEFIAA 7L —&X D __anext__() XV v FHIRT awaitable
EZRIRLE T, PEP 492 TEAIIE L

B (BH) A7 =7 bicBEM TSN, Fy PRERCK o THBITSREINGETT, HIREX A7
7 b o B a BEfoTWE L E, ZOEMIX 0.a TEREINE T,

awaitable (f#f%R]HE) await NCHHT 2 Z e KR EZ A TP 27 N TH, coroutine H. __await__() XAV v
RBHZ2F 722 FTT, PEP 492 2SR L TLEX W,

BDFL AL =K GMEHE (Benevolent Dictator For Life) OB T, Python OfE#,. Guido van Rossum @
2T,

binary file (VN4 F VU 7 7 AV) bytes-like ZT DTV b DFRARAABBIUVEZIALHNTES TJ7MIILATox
Ik TTo XA FVT77A40DHNF N4 FVE—F ('rb', 'wb' or 'rb+') TH»NIZT 7 1 L,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEINTEDZ 77 AL TV 27 MIZOWTI, text file BB L TLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C SFEDEKT Hi#t L7z contiguous Ny 7 7 — & ${kn]
HEl2 A 7Y = 7 b, bytes, bytearray, array.array . %< O—fiiV72 memoryview A 7Y = 7 bAH3
ZAUTE D E£F, bytes-like 7 7Y =7 NI T—XEH. N4 FVU T 7 A ANDRIEE Vv M EEH
LR ERE. N F VT =R Z2ERTZ2VAVARBEECHHAT S e N TEET,

BODPOBRIETEINA F VTR ZEESTIRERDHNET, TOREORF 2 X TR KL "HAFZ
AJREZR bytes-like A 7227 M KERLTVWET, ZEARER NN Y 7 7 —F 7Y = 7 MZId. bytearray
¢ bytearray D memoryview REDVEFENE T, /. OB ODLDREETIIAELELRA T =7 FPHONX
AFVTF—=& (7 HAHLEHD bytes-like #7322 }7) ZREL FF, Z£HITIE bytes & bytes D
memoryview * 7Y = 7 FEENET,

bytecode (/XA b2 —F) Python @Y —Z 32— Kid, Python 7125 4® CPython 4 > & 71 X DNEREH
THBENA FA—=FANay 4 LENET, N FPa—FE .pyc 7740 F v v adf, A7 7>
ANPEHICETINZ L ZR LD ERICRDET (V=R =KoL ba— KA AOFHEDa >4
MIEEINET), 20 " HREIEEE (intermediate language)” 1, & & D NA a2 — RGBT 2 HEEE
ZFTT L RETSY TEET VAT T, HELFERL LT, N ba— FiEEKLS Python A~
O UBITENWES 2 Z 2%, Python VY —RABTHRETH 2 Z e 3 AFIRTVE A,

NA FPa—FOMSE—EIZ dis ES2—L ZHDH ET,

GFR (VFR) I—F—ERA TV VBT 27007 FL—+TF, 77 AEHIEBE. 2077
ADA VAR VA LDOEEETBAXY Y FOEREEEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALRLT (DFED, VIRADA VAR YA ETIERL
W) EESND e ZHNE LTWIEHTT,
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coercion (BUsEH) FUEID 2 5IEEMHS HAEORFTIITHONE, HEBDAL VAR Y ZDHDBRIANDIEERDZE
T3, HlZIE, int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &5158035H
He b (—o 3B, — o FEMIUSE) . IR Z 3 281CH URICE#T 2 21 UL TypeError filstn3
BFongd, MlfHs R0, TRTOGIKIE. 72 AR TH->TH, HIZ 3+4.5 TiFA L
float(3)+4.5 ¥ W5 k3512, Fu o< —pE UAICERIL L ZITIEWT E8A,

complex number (HFEE) L<HON TV L FEHREZMIRL72H DT, IRTORBUIFEH L EHOME LTERE
NF T, BEEELEEN (-1 OFAR) KEHz#HTLb 0T, —RIE¥TIE 1 eEFErh. T¥TIE j
LEINET, Python 3EBBUCHAAATHIGL, BEOKGLEZM > TWET, BEHIIREIZ j 20
TEEET, FlZiX 3+1j T, math Y 2 — VOERFRREFIH T 2121, cmath 205, #E
BOMHED 2D SELRBFEOMEET S, KDEEZEC 2T, IZIFREVREHRLTLE>TIWT
L&2,

context manager (Y7 F¥AMTH—Y %) __enter__() & __exit__() XYV v FEEHRT S I LT with X
NOBRBEEZEMT 2479227 b TF, PEP 343 22 L TL 230,

context variable (27 F A MEE) a ¥ 7 F X MKFL TERZEZFOER, ZhE. D2ZEBOMEDIE %
DFEIFAL Yy FTEEDBZAL Yy FO—ANLA L= EUTVET, LrALay7FRAMEHTE. 1
DDETAL Y FIZWK 20D aYyTFF A MBHHE., arFF 2 MEMOERRINH IR &2 2 2
DEHDBY T, contextvars ZZML TL X W,

contiguous  (Bi%E. Hiit) Nv 7 7 DS CHEET 7213 Fortran &t TH25EIC. £D Ny 7 7 38k L
TWVWREAREET, TuXgeny 7713 C#fETH D Fortran #FHETT, —KITOEHTIX. ZDEH
BT AEY ETBHET 2 X5 CIHE SN, REPLarLHEE DI TWEFR T E 3, Z2XT0
C-Hf R EA T, XY 7 N L RAIHCERZ K 2 BRI REDIN X THRINTALD % DITH L, Fortran
LR ES TR DR A FORINCEN & £ 3,

JN—F> (AL—FY) al—FYEIIN—F DL —EWRERTT, 71 —F ke & hiH
RBrHAD, flokdohlmr ot g d, ar—F 32 oksgtiEmZrHb A%, His, HETS
ZEMNTEET, ANV—F Uik async def XTEETEXET, PEP 492 22 L T Z&E W,

coroutine function (I —F YBE) coroutine 7Y = 7 s RIRFTEK TS, a1 —F VEIIX async def X
THEIEXN, await. async for. BXUY async with F—V - RO PHKET, Zh bk PEP
492 TEHASINE L7,

CPython python.org TEMAINTWS, Python 7R 75 I ¥ 7V SiEORMENLREETT, "CPython” 2\ 5
HEEIX, Zo05EE%R Jython % IronPython & \Wo 72D 5EEE » XBIF 2 XREBENE LS ICHHAINE T,

decorator (7L —&) BIOEEIR ST, @H. Qurapper X CTHKZAH L L THHAINE S, 7aL—
2 O— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT a2l —TF, XD 2 OOBBERIIEHRIWICA TS DT :

def £(...):

(Ko<= 1%i)
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HIDR— % 5D E)

f = staticmethod(f)

@staticmethod
def £(...):

F U&7 7 RCHFELE T, D DEDNFTEA, TAL—RIZOVWTEEL IR, BEER B&
P IVIAER DFF 2 XY PE2ZRLUTIEI WD,

descriptor (FAZUTR) XYV v R __get__(, __set__QO, H2WIE __delete__() ZERLTVEL TV
JNTT, B2V TREUNRT AV TR TH S &, BERRKICE o T, FIFE ATV 255172 B {EHIIF
CHEXNET, BH. getset,delete D/zDIT a.b LEL Y, a DI IRAFHENTA IO =7 b b ZREL
FITH, b PTRIZ VTR THNEZNEFNDTRAZVTEZRXY v FRAMRUHEINET, 7RV F20H
f#i3, Python ZESHREST 2 LTHYEDEST, LWVWOHDIE, FTRAZVFRIZEMN, B XYy R, 7
ORT 4, ZIAXYV R, BURAY Y R, ZLTARA—2RI 7 Z2ADSHE W 122 L OBRED I 5 5
T3,

FTRZVTEDRY v RIZBLUTEEL < 1&. descriptors 2R L TL 72X W,

dictionary (#¥F) EE D & — 2 EIINETT 288805 TF, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLLEBEDOA T =227 b 2F—IZTEET, Perl TlE vy > 2 (hash) EFEHINTVWE T,

dictionary view (§#FHE 2—) dict.keys(). dict.values(). dict.items() 25RFA 7P =7 b TT, FHF
DIHHOEN 2t 2 — 2R LE T, bbb, BENEHEINLZ L 2 -3 Z 2 RML 5, HE
Y2 —ZlENC TR Y R MIZT 51213 1list(dictview) ZfH L TLZE W, dict-views ZZH LT
W,

docstring 77 A, BB £V 2 —NVDBRHMDATH2XFHNY T 7LV TF, ZDARA — + DOETRISITIEA X
NEFTH, arf ko Tiilah, 202772, B £Y2—1D __doc__ @M LTIREFEES N
FT, AVIFRARIZ Y a v TES GRiE: BHEELTBRTES) DT, A7z bDRFa XU %
FH HER IR G T3,

duck-typing H2A TP 27 FDBELWVWA VYR T 2 —RER>TWADPERETIDICA TV =7 OB%E R
WFRZ5 IV ARANTT, bz, BiICH 7Y 227 DX Yy RRBEUEDLIENZ D fbhizb
LEF, ((TEADESICRAT, TEADES KL, ZRUET LV THDS.1) A VX7 =— A% X
DEHTZZLT, EFRSTFTHA vana—RE, KVE=7 4 v 7 RABZF L TCERREZM X F
T X7 XA Y7 type() % isinstance () W XA HIEL BT E T, (XL, ¥ X4V %
HREEISX THIZETS2ILdTEET, ) 20b b, HBIIZ hasattr () HES FAFP T0 23
IVIERAALET,

EAFP T[E8W[% & 2 X DEFL %55 /DA 5 (easier to ask for forgiveness than permission, ~—7 4 — Dk
Al)) OBETYE, Zd Python TR bR TWE a—F 4 YT ZAXANVTIE, BEIIERRF —EMED
FIET2DDLIREL, ZDRENR > TG EIcibt el 5, COMRTTFRIEFTI a7+
YT ARANITIE, try XB XU except XD SADLZDHRYTY, Zo77=v 2713 CDES

137




Python Tutorial, J1)—2X 3.7.17

REBTILIMHONTVS LBYL RZ AN MRS DTT,

expression () (DL FHliE N5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, AV

T, Al BT 2R, HETPEBMTOH LR Y, E2EITROEROBMAERTT, OZL D
SagLEWV, Python TREFHEORTOMBERIRE VWS DI TEDD FHA, while DX S1Z, KL
TEEZZRNY X 35D £3, RABATRIRLIXTT,

extension module (#EFREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayRer—HF—a—FrhebhLET,

f-string 'f' % 'F' DT WIXXESN Y 7 I MK Vstring” EIEER, ZhIE 7 —~< v MEAXFEHY
77V OFEMFEOLFFTT, PEP 498 LT 23V,

file object (7 7 ANA TV 22 ) FHDY Y —ZAAD T 7 4 V&R API (read() % write() XY v K&Ff
DHD) ERHLTWEA T 27 MTF, 7740 F 7V 27 NI ERINFRERICE-> T, EEOD
TFTARZEDT 7400, ZOMDRA TDRA ML —IRBETNA R (FIZIF, BEEAHS, £ XEY
Ny Tz Ty b NATF)ANDT I RAZHENTEE T, 77 ANVATY =2 ME file-like objects
X streams & XN FE T,

T7ANFA T2l MIQWEERQE3HEELDET: O N1 F V=T 714, N7 7E0= N1F
=T 7)., ZLTTFACT7AI TF. A VX =724 R io EY 2 — L TERINTVWET,
T 7 ANTTY 27 b BAEBREHEMN 72 /5TRIE open () BEEEM S Z ¥ T,

file-like object file object ¥ [FMFE T,
finder (774 VX)) A YER=PEINTWVWBEI 2—1LD loader DEREFRITTE2A T =27 F T,

Python 3.3 YT 2 D7 7 4 v X 03H D $9, sys.meta_path THHENS meta path finder
¢. sys.path_hooks T XN 3 path entry finder TF,

A OWTIXZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division —FEITWVWNE WEEIZALD B HFERE, floor division HETFIX // T3, HIZIX 11 // 41& 2
12720, float @ true division OFER 2.756 L B £3, (-11) // 413 -2.75 2 INSVWHIC ADHZD
T -3WKRKRABZILIEBELTLEX WY, PEP 238 ZZBL T XV,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BICIZ 0 Lo E518 2T Z e HkRF T,
FEEDEITRHI T Bz RS2 e ik E 5, R51E. AV v R, function 2B L T X W,

function annotation (BI#(7 / 7—3 a2 ¥) BED T X =X RRDED annotation TF,

By 77— avid, @B EE R OdiIEbET: flZIX ZoBEKE 2 2D int BOF#
PEHB eI, £ int BORDEEE L HFIATOE T,

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

return a + b

BB 77— a ORI function OEITHEE XA TNE S
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KEREDFBAD B 2 variable annotation ¥ PEP 484 &ML TL 72 & W,

__future__ HHHEOLRWH R EFEEEELBIEDA Y X 7Y X CTHEMTT 27027075 <HFIHTE 25
{LX:E\\/\\J“_N/VG‘@—O

__future__ E¥ 2 — V% import U TZDEKZFTIUI, H7mEEL WD TEMS Nz DD
T, WOFMT 7 4V + OEEIC R 202 D £

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—=Yavr>ayv) ZHUBEHELNE ZEDRWVWAEY KT 20U T3, Python
. SRAT e, BRSREZBIE LIRS 25RAIR—VaL 7 & e ffioTHR=—YaL 7y a v &2fT
WET, IR=YaL 77Xt gc BV a—EMlo THIETEE T,

PIRL—& (YA —R&) generator iterator %2R TEBT T, EEDOBBITEITWE T, yield XEHio
MTRRED FT, yield I, for V=S THEHATEZD, next() BTHEZ 1 OFOWMOHLAZDTE
5, EOM R ZAEKT 2 DITHEHENET,

HEIIY 2 AL =X ELE T2, RCEsTE Pz RL—FAMTL—F ZI5THEVRH D £75,
B ENERDH S 2 TRWEE, RO DI 2B AL £ 9,

generator iterator (¥ = ¢ L —& A T L —2X&) generator BABTHEKRENEG T TV =7 M TT,

yield D7 NIZRATFEATIREE (RFTEBSRUED try X2 ET) R LT, ELI— Rl X
NEd, DxRL—EA4TL—& HFEHsNL . TLEMEZIGL 3 (@FOBBMIETOLNR
WHT LWIREED & BAR S 2 D & MR TY),

generator expression (¥l —&K) 4 7L =22 RIATT, HLHORT, V—TLEHEZERT 5 for fi
#HiFH, Z L CHBSATRER if IOV TV R XS ICRAET, 25 L THBEnzNE. slo B
JTEZ AR L £T:

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

generic function (¥ =3V v 7B R 28N LFE CHRIEZ 5 2 BEE > SRS N 2 BIET S, PO L
RIS DFELEE VL DET 4 Ay F7LTY AL I DRESNE T,

single dispatch, functools.singledispatch() 72 L —&, PEP 443 ZZMRL T F X0,
GIL  global interpreter lock ZZMLTL 12X W,

global interpreter lock (Zm— LA Y27 Zua vy ) CPython 4 &2 7V ZXBFAHLTWS, —EIZ Python
DO NAEFI—F ZETTE2RALy Fld—2LTHEZ e 2RiET 2HATT, 24Uz kD (dict
BREDEBERMAAARIEEL) 7Y 27 PETFADRERT 71 2120 U THERNICL RIS DT,
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CPython OFEENS > TINVICKDET, A VX TV 2EeRER Yy 75522 T, vAVF7akyd<d v
PET MO a R b5, £ VX T XEHBEICYLF ALy FILTES X512 3,

272U, BUEED 2 WIIAERD W K D DIRIRE Y 2 — Ui, FfEe Ny ¥ 2t HR O EOEVILEZ §
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F7. [/O Lz 3 2556 GIL 3EICEREh s,

BRI BHBRSAF ALy MU LA Y27V & (SN E 72 2fllrvhETay 735 5%) 535
REINF LD, — BRI Taty P DBEDNRT 4 =<V ADEP D TR LERATL
Joo TONRT =<V ADMEEZWIRL LS T2, EEPIVEHICRVRETFaR IPEMT22EZ
LNTVET,

hash-based pyc (v a2 ~X—=2Z pyc 77 AV) IESEZHGT 272012, WiET 2 Y —R7 7 L VORKEER
FREATRE RNy Y 2 BE2FEHT I, Fa—FDFXF vy v 2774 TT,

hashable (/v & 2W\[RE) Ny > adgE RA 7V =27 Frid, AFEHABFTEDL RV Ay 2 HEZHD
(__hash__ () XY v FHARKE) MMOF T =27 P BB TES (__eq__ O AV v FHAKE) 47
V7 bTF, ANy S 2fREATY 27 MEBTHE Uy & 2 fHERFFORENDH D £3,

Ny Y AA[RER A TV 2 7 MIFHEDF —REEDRA - LTHZET, HEREED T — ZEEIIN
BTNy ¥ afliffioTWVWENSETT,

Python 4 I 2 =X TNV RBEARAAFT T =7 NI IFL ANy Y aF[HETT, (VA MPEHED X
572) T a—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX H7R) 4 I a—&XT)Niga
VTHE, BEPNY T AAETHELEDANY T aAfETT, 2—F—EHEDZ 7 ADA Y AX Y AT
HBEEOIBRATV 27 MEF 7 ANV M TAY Y afRETT, ZAHEET (HHZROVT) s R3S
flicddb, ny¥aflild id) EhESNET,

IDLE Python O#iEBIRERE (Integrated DeveLopment Environment) T3, IDLE (& Python OREHERY L
ARSI TV R ERNREREDO LT 4 X (4 V2TV XBEETT,

immutable (£ I 2—&7N) BEDEEF07cA TV 27 b T A 32 —RTNRIATY =7 ME, BUHE.
XFH, BIOETARERDHVET, TOWHDA TV 27 MIMEZEZONERA, HOMEEEEZE2
BUiE, #iieeA 7027 PR LRI RD EV A A 32— TV RA TV NI, BED Y
Y a @R 7 NN CEHBEREEZRZLET, HEDOF—ZOHITT,

import path path based finder 5 import 3% €Y 2 —LEMRERT 25T (£721& path entry) Y A b, import
H, 2OV R MIEHE sys.path 2ORETH, B 70—V DGEHEFHE Y 5 —2D __path__ B
hHBHRKET,

importing $»%EY 22— ® Python 2— K2FIDEY 22—/ D Python 23— R THEZX 2 X 51T 20U TT,
importer EY 2 — L EELTR—FTEAT7I =7 b, finder & loader DE¥HLTHHEATI =7 b,

interactive  (Xf3&fY) Python WCIENEEIA > 27TV Z03h b, XX e A v 2TV 20T ay 7 MTANT 3
CHIEICEITENTHIRER 2 Z e A TE T, python LMBEIHELZ FTIWEFTLTLEZI W, (T
Ea—RDXA Y RX=2—»06 Python OXFENA 27V X2 EETE20b LAERA, ) MEENAL ¥
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XY RE FILWTATT7ZHLTALED, EY 2=y r—YDHZIHWTAS (help(x) ZHZ
TBWTLEZ W) DI ITHEF LY —LTT,

interpreted Python (&4 > X 7V XEADEFETH D, a Y4 SEFOMNMIMEBELE T, (N ba—-Fay
RATHBH B0, ZOXPNIEHKTTD, ) TITOAL Y RFYRFFELIE, Y—RaA—FD7 74l
. ¥TETAREFRICL ThrSETIE2 L Vo BER LIS, BEFITTEL I REKRLET, 1
27 XBAOEFETERE., a2 4 FJBRADEF/LD DR TNy Z7OH A 7 V30D, Trs
7 LDETIF—RITENT T, WEEH BB L TS W,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, T 2 -1 ITRTDY
VT 4 IVENERGE L R YD, TNTOMRLZY Y — R ZEECERT 5, Bl 7 2 —XCAD &
T ZO7x—RF AN=JAL IR 2EBENTHLET, ChRED -V —ERDTA 77 X —
% weakref I— LNy IPELIHENE Z DD ET, Yy v PRV YT 2 —AHFICHE[TFTENEa—F
. ENPKETEV Y —ADRTTIEELRWV (XL H201XF7 4 75V —FEY 2 —/L% warning HfE
TF) 72Dk A 2 BISMNCER L £ 3,

AVER—=FYERT Yy bR YT LEREHIZ  main_ BV a2 —AREFTEINTVWSEZAZY FFDHE
I3 T L2289,

iterable (RIERTREA 7P =7 b)) BEE—EIZ 1 DFOREEZ A7V 27 FTF, KIEAREA 7Y 227 FDfilic
3. (list, str, tuple ¥ W o k) RTOI =7 Y AP, dict R T7AINFTIIF oD
PDIES —or VR BB WVIE Sequence BFEREFEIE Lz __iter__ () XV v ¥ __getitem__() X
Yy REFOEED I FADA VARV ANEENET,

RAGRTREA 7Y = 7 M for —THNRZOMEZBL D> =7 Y2 ((RiFE: 22 TOY—r YR, =7
YABTIER L T7ZD0H 8 WS ER) SRE 2 5K (zip ), map(), ...) THHATZ %3, RIEAHE
7Y 27 b BABBEE iter O DI LTETE, ATV 27 PIHTE2A4TL—XZRELET,
DA T L —REZ—HDEZ 5 FHETEIMHEN TS, BEIRIEAGEL 72 =7 b2 BRITE, iterO %
WEAIEDA TL =24 T 27 b BT THRIET 2MEEIDH D FH A, for XTI Z DEIEL HEIRIZIT
W, RS OEREER L TL—FZ2EILTWARA T L — R E2HHLES, 17L—4% ., o—47
VATVl —2 ZRLTLIIEE W,

iterator (A 7L —&) FT—XDOMNERBTE2A T2 b TT, A 7L —XD __next__() XYV v FEED
SEUM OIS (%7138 5 A8 next O 1CIET) &, HNOTROBERE—>FORLEF, 7—XH%K
{72% k., b DIz StopIteration fINZEHLE T, ZORKRT, A7V —XA4 727 MIRET
Bh, ZnLFE __next__ () Z{[EFATSD StopIteration ZEHLET, A 7L —XiFZ. DA T
L—&A7Y 22 FAEREZIRT __iter__() XYy FZEELZITNUIRSRVDT, 4 7L —XiEfho
iterable ZZM T 2IZL ALY DG THIHTE ST, BoZ D & LAHINIEBOREZITS X57%a—
FTF, (list D& S57%R) avy7+-4 7Y =7 Md, BHZ iter) BBUCA 7Y =27 MZE LD for
N—=THNTES 72, FilBRFEHOA T L —X2ERLET, ThEATL—XTTBS 358, Hi
FDATFL—>a Yy THABRADRILA 7L =4 7Y =27 b RBEMICRS 720, ZOaryTFDL5
KoTLELET,

BRI typeiter I2H D T,
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key function (F—BIE) F—B%k. H 2 WVIZIREREE L IX. ¥V — FRIEFLIRD 72 OfE % IR 30 °H U RTHE
7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v Fr — L KEFEDOY — D
HEIZDo oY = F—%RLET,

Python ®Z L DY — ik F—BEEZ WD BROWNESL 7L — L2 EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—BMEEL FIEITO L DD D FF, HIZIE str.lover() XV v FERXF/NLFEXANILZWY —
FETF—BERELTHS 2K ET, HBWE, lambda r: (r[0], r[2]) ® X 57 lambda
ReoF—BBEEZ B TEE T, £/, operator TY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A+ 77 & 2Rt LTVE T, F—FBOED FeHwao
#iZ Sorting HOW TO S L TL X\,

keyword argument EF|H 2R LTI EE W,

lambda (7 4%) BHLDA4 >~ 54 YEET, BEHCH S 2IFHiichs 1 20 X 2&84FT, J4
XEABUEE A #01% lambda [parameters]: expression T3,

LBYL TZ 2okt (look before you leap)) DTS, ZDIA—FT 14 ¥ T AXANTIE, O LPHRE
TSR, BIRICHTTESRME (pre-condition) HIEZITWE T, FAFP 77 a—F EXRIYT, if XA
CEAMONZ DRI T T,

~NAF ALy FMEENLEREETIE, LBYL 7 7u -5 7 A37 @iy 7 R BEOBEIRER 5| Zii
CFTVRIDBHH ET, Bz, if key in mapping: return mappinglkey] W5 a— Kk, HIED
%, DAL v FRBEERDEINC mapping 2»5 key ZW DR ERBMLET, ZORMEIZ. vy 27550
EAFP 7 70 —F %25 Z L TRIFTE X T,

list (YA b)Python DMABAAD =T 22 TF, VAPEWSHHTTIN, V227V X PTIRRL, fio
SRTCE O HY (array) L FEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (VA FAWKEL) > — 7 Y AHORTH L2 VWE—HOERZUWH LT, ZOMR»525
AMEIRT, aVo7 FRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0]13F5L, 05 255 £TOMEE 16 #EHKL (0x..) LAEXFI»HRZ VR MEZERL %
§o if HildA > 3 T, if HiBL WA, range(256) DR TOERIUHINE T,

loader Y a2a—l%0— R334+ 73 27 b, load_module() EWISHFIDRAY v REERL TWRITHIX]R
DEVBA, B—X—IF—BINC finder 2 SHRENE T, FHlld PEP 302 %. abstract base class T2
T importlib.abc.Loader ZZHR L T 7ZE W,

magic method special method ® < 123 7=[EFET T,

mapping (R vy ¥V 72) EEDOF —HEKEZH K-+ L TWT, Mapping »* MutableMapping @ MR EK
TA THEINILZAY vy RERELTWSaY7F 47227 bTF, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T7F,
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meta path finder sys.meta_path ZME L TH SN 7% finder. meta path finder 1& path entry finder ¥ B
D FTH, BT T,

meta path finder 23E2F 2 XY v FIZDWTIE importlib.abc.MetaPathFinder 2B L T /2
20,

metaclass (XX T R) 7 7ADI FATT, 7 I7AERIZ. 7 IR, 77 ADEFHE, HEKYZ 7ADY X b
EEDET, XX F7RE. 205 3 05|18 LTZIIMD., 77 AZEZBEERAVET, LAY
DATY x7 MEFIGEE (REXX 7 FAD) 77 4L FOEEZREM L TWE T, Python 25FHI72 D
WEHARLDRARY FARERTERRTT, IFLACDI—F =T - T, XX7 7RI DBEDRV
BDTT, LeLl, —EHOHBETIE, XZ7 IR TTLH Y MeiiEeRMLE3., L 387
JRADRTER-TD ALy Re—=IWEEMLED, A7 27 POEREBIFLZD., 70 b
VEFEET IR, ZLOBETHHAINET,

FEAE metaclasses 2SR L TL &0,

method (XY v F) 7 7 ARKDOHTERS NI, 2077204 Y A& ADEMEE LTHRUH SN
B AV Y FBA VAR ZAATY 27 v 2B — 58  LTRUMD £7 (ZOE 5B self &
MENET), B & XA TN —T ZRLTLIEE W,

method resolution order (XY v RAERIERF) BERFICEIE Y 7 ADHREREMRINZIEFTT, 2.3 L&D
Python £ > & =7V XMEHT 2713V X LDFMICOWVWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—/) Python 2— FOMMHEN L LTELHATI2F P T, Y 2 —MIIEED Python
F T2 VEEOARIEMERD T, BY 2 —ILiX importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 ZBRLTLIEZZWY,

module spec EP 2 —A%k B —FFT5DIHbN b4V R—- M HEOERE ZLHARIZEM TS, importlib.
machinery.ModuleSpec DA Y A X Y A TF,

MRO  method resolution order ZZIR L TL X\,

mutable (I 2—=X7N) I2—XTNRATV 27 MIE id) ARSI REEZEETEE S, 1Sa—
2TIL) BBELTLEE W,

named tuple 7 ZHIfFE XL L WS HEEX. X TAEPKLTOWT, 4 T v 7 AT ERICH LEMEL
FoTO7 7 ABTEZEEDOERLY Z ATHHAINTVET, TR I RIMOBEED > T3
ZrydhhET,

time.localtime() *® os.stat() DRV EZEZFTWVL O DIHAAABIIARIN &R TV TT, DA
% sys.float_info TJ:
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>>> 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

(LDHID & 512) WL 22 D4 & X FIVEIHAAAEN > TOE T, Z O d ARl & & g,
HWEDZ 7 AERKT tuple THAL, BEIO7 4 =V FE2ERBLTERNTEES, 2OX5R 77 RIEF
BCE WD, collections.namedtuple() 77 7 M VB CTIER Lz D T&E £ 3, BHFDHIEE. FH
THEOVLHAFIT Z X TR BIAADARIT & 2 T IEZINTII R X Y v FZBIITEE T,

namespace (FR(Z2MH) 2RO SN LT T, AEIEMIEEHEL L TEEIRE T, AEiEMicEAs 7
Pz FD (XY RD) ARFIE 72507213 TRLE, RFAINAED O, KBRS D, Z L THARA
HBDLODH D ET, HAIZEMIIERIOEEZIC I TEY 2NV EEZIR- 155, HIZIFHE
4 builtins.open & os.open() BHHIZEMTXAENTVWE T, /. EDEY 2 — BBz HEE
LTWADBHRT 2 Z 2Tk o THETZEMIIAIHME 2 RFEZSE L 9, HlZIE, random.seed() %
itertools.islice() &L ¥, ZNFNEY 2 —)b random R itertools THEXNTWS Z & HHH
LM TT,

namespace package (HHEIZEM <y 7 —2) BT Rvr—yDary 7 LTREENS PEP 420 package o
Namespace package (&8 Z & S WHRIHER/-3, __init__.py 7 7 A BB\, reqular package
LRI FET,

module ZZIRLTL &V,

nested scope (AR FEINTRI—=T)HMITERSIN TV IEHK ST 2MRET T, HIRIX. 2B IO
B O TERI N TV R5E. NHlOBEEZIMIOBEKFOZBESRTEET, A A P Ehkra-T
377 40 P TEEROSRIZINTE, ZHORARTERVOTHERL T LI W, B —hVEHUR,
ROBAMDR a— T TCEREHAFTELE T, RIS, 70— VEZE/fS & 7a— LAHTZE MO
AEZLET, nonlocal THMUIOZRICE ZAD E T,

new-style class (FIARXANT FR)STERTDY 7AF 7Y =7 MELILTW 2T O i WAETT I, DUA]
@ Python D NN— 2 YTk iR R A NI T ADAD __slots__ . T ATV SR, __getattribute__()

VI TARXY y B ZLUTEHIA Y v FEOD Python O LW, ZEREREZRATE £ L,

object (A7 =7 1) KA (BIERMH) L EREINLRIEBN (XYY F) 2502 TOT—X, HLE 2T
D HFAZAINT TR DFEMORIE S FZADZ &,

package (Sv 7 =) B TEY 2 —ASLHRNTH TRy r—I%B80 Z  OHK S module DZ 2 TE, HM
FNCE, Sy o —=20% __path__ @M% KD Python 779 =7 T,

reqular package ¥ namespace package ZHBIRLUTL & W,

parameter ({R51%1) ZRITOFEART BE (2 AV Y E ) OERICBOTHENZT 2 Z5|8 2EELET, K
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FlENCIE S MDD 5

o UBFRLIFF—T7—F: UB TELE F—T7—F5|H L TEIT I TE5|8EEELET. Z
Iz e AT D foo ° bar DX 512, 77 4 b DREIBOEETT:

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

o WEDH: MBICLoTDAGZONLEIHEIHEEL £T . Python X5 BMMEDATH S I L Z2E
T LERDD FHAD, HAAABEBICRMEDADF HeH>b D (Bl absO) 23H D %7,

o F—TU—FRERH: F—U-FREoTOAEILNDFIHMERELES, ¥—V—FEHOFHEER
TEBEANE. FIZIELITD kw_onlyl % kw_only2 @ & 512, BEERDIRGIE Y 2 Mic&DHI-A]
ZREMBES B EIZHD « D% TT:

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

o AIERMWUE: (MORIIETEICRT SNLEREOMEST BUTAT) EEOEKDOMES IBHEZ 5
N eZiEELET, TOXSRIRGIEE. LT D args D& S ITRGIEHA DN x 2235 28T
ERTEET:

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

o AIERF—T—F: (fhoRFIBTHICZI SNLTEDOF— 7 — FEIBZ T) LR D * —
U— REBBEZoNB e BEELE T, DX REIETE. EOBID kwargs D & 5125154
DHNT **x BT B L TERTEFET,

REIEEA TS a Y eERBEDOFIBOEL L BI[BETE, A7 a 03[ BICEF 74+ L MEDIEETE
%9,

REI1E . FAQ @ FE5IE ARG B DENIfTTTH? | inspect.Parameter 27 7 A, function £2 > =
¥, PEP 362 22 L T EEW,

path entry path based finder #5 import 33 EY 2 —LEEET import path LD 1 DDFFTTT,

path entry finder sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder TF, G2 o
72 path entry WHBEY 2 — Ve HEOF 2 HEEH > TVET,

NRALY ) =T 74 Y EPFEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder #Z [ L
TLREW,

path entry hook sys.path_hook U R FZ® 3 callable T, f8E XNz path entry WH B EY 2 —LE RO
BITEEH > TWBEEIZ path entry finder Zi B L E 3,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHRBEL £5,

path-like object (path-like # 72 =2 }) 77 4 VT AT LR %ERLUE T, path-like 7 7Y =2 MI, (R %
KT str 707 MR bytes A7 b, ¥7213 os.PathLike /B FaLZFEEL AT 22 b
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PEP

DENIPTT, os.PathLike 7B F A NZHR—PLTWVWELF TP =2 M os.fspath() ZMUHT Z
£ T str ¥7213 bytes D7 7 A VT AT LSRR TEE T, os.fsdecode() ¥ os.fsencode() &
FHhEN str HBWVIE bytes CRDZDERIAET 2 DIZHZ 3, PEP 519 TEAZNF L,

Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 M L THERELEMIT 2. D5 0iX
Python DO#FFEEER Z DBERBRBEICOWTER T 2R XE TS, PEP &, #HEIC O W T DA il
IR R R T 2 RBEDERIL (BaR) ZImR 2 RNETT,

PEP &, FFEDRRICh D2, a3 227 4 KX 2MEREOEM Y Python 272 XN 2 REHIM DX
EDDDORENOBEH L 22 2 ZEKLTWE T, PEP 0FEZHIZIZaI 2 =7 1 NOREHKEIT
522, RNEREXELTZZLOEELHD ET,

PEP 1 22 L TL X W,

portion PEP 420 TEZ XM TW 3, namespace package \ZJBT 5. BED 7 7 £ D3 (zip 7 7 A VITHEHN

INTWEHEDDHD) 1 2DT 4 L7 VKNI NIz D,

fIB5|% (positional argument) E5|E 2B LT EI W,

provisional APl (& API) T 4 75V O BARMERGED & FHEINICRA SN b DTT, 2D X544

VRT 2 —ANDKEREH X, WETHZ L ENTVARIIHHINTHERADR, a7HRECI-T
MY BRI, BAFIEAIREE (L VX 72— RADHIRETEEND) DfTbhAET, TDXD
BREBIILRAITONEBDTIEH D EHA - ZHUX API ZHAADENCIERE SN TWERR
RMGHBE L2 FIZDOATORET,

TE APLIZOWTH, BITEMEDBZWEHIX TRETFER) LARINTWET, BERHAL5E
THRT ALK E R T RETT,

Zo7at2 kb, BES A TSVIMEr R T V- IEVWHEETAD SN Z L, R
PEZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT IZX W,

Python 3000 Python 3.x YV —R54 D=y 73 —ALT7F, (Python 3 BEWIFFRDEE - IEHIES N

S1CF, ) "Py3k” EIRENZ LB D ET,

Pythonic D FFET—RNLE X HTErNza— KTk {. Python ORI A T 4 F 212 - 72

ZFRa— KR, BlzIE, Python O— Y% 4 7 4 F L TlE for XEMH>TAT I ITNDINTOEH
WE->TL—7LET, tDZ L DFFEIEZ DA ND T, Python IZERTWARWAZRDLDIZ
BUED A Y > 2 =% F50d LI EEA:

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

ZAUTH L. EFhwik Pythonic &K
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for piece in food:

print(piece)

qualified name (Bffi%h) €Y 2 — DI/ R =L RO =005, TOEY 2 — LV TERINLT TR, B X
Vo RAD, " XR” 2RT Fv MARETT, PEP 3155 TERINTVET, +y L=
75 ATIE, BHi%EA T 7 0K EFRLTTT:

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

pass

>>> C.__qualname__

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

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

EV 2 NAANDOBRTHDLNS &, BREEMB (fully qualified name) I ZFTXTOE Y =IO EL LK
DFy bEFEEL. BIZIE email .mime.text ZHEKL 3

>>> import email.mime.text

>>> email .mime.text._ _name_ _

'email .mime.text'

reference count (BIRADV U 1) 2 ATV =27 MINT 22RO, ZRATV VR0 IChoTt & ZDA
TV MIWEINE T, BRI Y Y MOEFIX Python ® a2 — F EIQEBNERAD, CPython F&
DEERBERTT, sys TV a—ME, TRIIV—DPITEDOATI 27 VOSBRIV Y M EHIZ12DD
getrefcount () BAEZIRML TV T,

regular package &M%, __init__.py 77 AVEELT 4 L7 U 2 LTD packages

namespace package B L TLIZE W,

_slots__ 7S ANTOEET, A YVAZVABHOEEEH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVZHNLES, 23X fFbhs7 7=y 7 TI, ELLIFESIEPLIY v F—
BRDT, il —A, BIZIEX BV DHERBE L 827 TV 5 —2a Y TA VARV ADKBEIFIET 5.
EWVoltt TRRE, EDRVOHINRZ FTT,

sequence (¥ —7 Y R) BEA VTR X BMBNRELRT 7R % __getitem__() KXY v FZR#U T
PR=PL. BEERT __len__() XYV v REERL ilerable TF, fAAAY —F » RBIZIE, 1ist,
str, tuple, bytes REDH D £F, dict I¥ __getitem__() & __len__() dHR—-—FLEITH, MR
DB TR EED immutable R¥F =25 720, =7 Y XTE R vy EY 7 (mapping) &
BRINTVEDTHERELTLZEEWN,
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collections.abc.Sequence IRHFE Y 7 AT __getitem__() ®° __len__() 721FT%< count().
index(),. __contains__(). __reversed__() XDDJEBERA VR—T A AZBERLTVET, ZD
PRI NI A VR =T 2 4 REFEL TV BINTL register ) ZHH T2 Z & THRINCESR T2 Z 2
HRE S,

single dispatch generic function ®—FETHRIEITZ—DODFIBMOEN X DEIREINE T,

slice (RF7A4R) —RIC =TV O—FEELATI 27 be AT74RIE, BFRL [1 THZOLNIEBOD
BoficaaryzEL e TELNE T, flRIX. variable_name[1:3:5] T3, AfHMN (RTF) L5
slice A7 =7 FENETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKIE DBAE. B ZIEINEZ 5 % 721T Python 7 HHEEICIF N S
BZRXYy P, COFEDOXY v Fld, XYy FRADRHAIERRICT VX —R2a7 2 OO0V TVET, K
FBRA Y w FIZDWTiE specialnames T XN TWVWE T,

statement () XIZAA —F (A—=FD” 70y 77) KARAIRLERTT, F X 2F -7 — F2roMHEh
2H50DEELNTT, HBEICIE if, while, for ’H D FT,

text encoding L=a— FXFH|rL>a—RKF5a—7v T3,

text file (TFRALNT77A4N)str AT 20 M e@tAEZTES file object TS, LIXLIE. 7FA M7 74
WMFEBIIANA MEADT XA M) =772 AL, THFAIYO—FT4 27 ZHEBNIITVE
T TXARMT7 74 VDAL, sys.stdin, sys.stdout, io.Stringl0 4 Y AR VAR EERTHF A E—
F('r'or 'w') THWEZ 74 LT,

bytes-like 7T T b ZHAEETELZ 77 ANF T2 7 MZOoWVWTE, N1 FUT71)L SEL
TLEE W,

triple-quoted string (=EH 727 # — FXFH) 3 00K L2+ — PEls (V) 2T ARAR w7 4 — () THEIL
XFH, BED (—HE) 74— P XFINIARTERITE 2 XFINGENE D D FEAD, EOorOHHTH
HATE, 1002008 L2 +— PlERZ TR —FMLICES A TEE T L. 1THKCE (\) &2
O THOEBUTICE D2 DB TEZDT, FFaXyr—a v E CIRHICRHICERNTT,

type (&) Python #7227 ORI A T 27 B DXSRDDIrERDET, HOWH A TP =7 MIA
ERoTVWET, A7Y27 +OBNE __class__  BMT7 722 L7%D, type(obj) THE L H HK
x93,

type alias (B A V7 R) RO T, BEZHEANFITRALTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTY, HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass
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CHERDESITEDFHARTSTEET:

from typing import List, Tuple
Color = Tuplel[int, int, int]

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

pass

FEEEDFIHD B % typing ¥ PEP 484 2L TL 72X W,
type hint (Ble > b)) B, 7 7X@, BB T X —ZRR D EDOIARF I N2 EHET % annotation TF

e ¥ MIBATIIR  Python TIZHRHITIED D T EAN, BN Y —1ic o THHTH D, IDE
Da—RFfZEE Y 77 720 Y ZTOFMFITRD 3,

ra—rOVER. 77 A%, BT, -V ER TRV DDAEL ¥ M typing. get_type_hints()
THRTEET,

HEEEDFIHD D % typing & PEP 484 2SR L TL X\,

universal newlines 7¥ 2+ 2+ U — L DEFRIED—DT, UTOIRTEITRLIBML £ 3 Unix DITHRBRE
"\n'. Windows ORE '\r\n'. &\ Macintosh OHE '\r', FHEEICOVWTHLLIZ. PEP 278 ¥
PEP 3116 . X5I(C bytes.splitlines() 3 SMLTL X\,

variable annotation (M7 /7 —>aY) BB 5 0IE7 7 ZAEED annotation .

ZHDHHNE 7 7 ARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

ERT7 /7= a id@EIE BEEYF oo ET: flX. ZOZEFIE int OEEZIS Z & 2 H
ItV

count: int = 0

7 ) T— a YOI OV T annassign i CHFEH L TWE T,
Z DREREIC DO WTHREE L TW 5 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RAHERIR) HAANICUI D BES N2 FEATRE TS, 24Tk D Python 2—¥2 77V 7 —
PaYRBRIUS AT A LETHNTWAD Python 7 7V 7 — a Y OFEEFITHT 2 2 7% < Python
Ry r—IDA VANV EHFEITI D TEET,

venv 2SI L TL 2 & W,

virtual machine (A= V) BRIV 7 MY = 7ICX DERS N3 ¥ a—X, Python DA~ »iE A
Aba—Fav XL IPHALE NAFO—F »FETFLET,
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Zen of Python (Python @15 D) Python ZHf# LAM 2 LTOEE L7 5, Python O&KFHHAHF%2 Y
A MZL2dDTY, WahEr > 7 M T "import this” T2 ZDVAMEHRDET,
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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

e Docutils 7@ =27 b. reStructuredText ¥ docutils YV —iLt vy b ZIERKL F L7,

e Fredrik Lundh @ Alternative Python Reference 7B Y =2 b5 & 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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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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

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

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

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

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

3.7.17.

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

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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

third party.

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

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

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license

to reproduce, analyze, test, perform and/or display publicly, prepare derivative

ROR—DH <)
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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.

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

RDR=I12%i <)
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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 provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

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

conditions of this License Agreement.
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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.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:

(Ko<= 1%i)
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1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

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

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

C32 VY4 vhk

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors

KDR=12%i )
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may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

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

160 1 C & B >1E> X



Python Tutorial, J'J—2X 3.7.17

C.3.4 Cookie management

The http.cookies module contains the following notice:

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

A1l Rights Reserved

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

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

prior permission.

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

(RDR=I12Fi <)
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Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

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

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uwu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

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

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.8 test_epoll

test_epoll EY 2 —LIRDEHZEZATVETS:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditionms:

The above copyright notice and this permission notice shall be

(RDR=I12Fi <)
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included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

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

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ZIZOVWTDRDEHEEATVET:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

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

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

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

C.3.11 strtod & dtoa

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

and licensing notice:

/s ke sk sk sk sk s sk sk s sk sk e ok sk sk ok sk sk sk ke sk sk ok ke sk sk s sk sk s sk sk e ksl sk e sk sk sk ke sk sk sk e sk sk sk ke sk sk ok ok ok
*

* 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

E R

documentation for such software.

KDR=212%i<)
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THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

EEE I R
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C.3.12 OpenSSL

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

LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:

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

(KDR=I1%i)
166 18 C &8 BEL 51t




Python Tutorial, J'J—2X 3.7.17

HIDR— % 5D E)

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

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

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

* permission of the OpenSSL Project.

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

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY

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

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

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

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

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

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

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

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

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

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

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

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

* the following conditions are aheared to. The following conditions

(Ko<= 1%i)

C.3. Licenses and Acknowledgements for Incorporated Software 167




Python Tutorial, J1)—2X 3.7.17

HIDR— % 5D E)

* apply to all code found in this distribution, be it the RC4, RSA,
* lhash, DES, etc., code; not just the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms

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

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

* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

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

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

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

*/
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C.3.13 expat

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

--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

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

C.3.14 libffi

The _ctypes 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,

(Ko<= 1%i)
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system
is too old to be used for the build:

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

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

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

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
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C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc THEH L TWA Ny ¥ 25— 7 LDFEEIF,
cfuhash 72 =7 bDBDICEO X F T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

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

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

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

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.17 libmpdec

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

--with-system-libmpdec:

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

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

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

172

18 C &E BLL 51tV




1%

COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

74t Y ABXUFFHICHET 282 RIERE, BRESAEYR 2L TS0,

173






TILT 7Ry R ASA
..., 133
# (hash)
comment, 9
* (asterisk)
in function calls, 31
*%
in function calls, 31

2to3, 133
: (colon)
function annotations, 33
->
function annotations, 33
>>> 133
__all__, 58
__future__, 139
__slots__, 147
i 7
file, 66
method, 87
52,135
JlL—F>, 136
JIxRlL—4,139
€2 a-L
builtins, 55
json, 69

sys, 54
MIBSI¥ (positional argument), 146
RIZEH
PATH, 52, 129
PYTHONPATH, 52, 54
PYTHONSTARTUP, 130
#HHIA B
help, 99
open, 66

A

abstract base class, 133
annotation, 133
annotations

function, 33
asynchronous context manager, 134
asynchronous generator, 134
asynchronous generator iterator, 134
asynchronous iterable, 134
asynchronous iterator, 135
awaitable, 135

B

BDFL, 135
binary file, 135

builtins

E2a-J, 55
bytecode, 135
bytes-like object, 135

C

C-contiguous, 136
class variable, 135
coding

style, 33
coercion, 136
complex number, 136
context manager, 136
context variable, 136
contiguous, 136
coroutine function, 136
CPython, 136

D

decorator, 136

descriptor, 137

dictionary, 137

dictionary view, 137
docstring, 137

docstrings, 25, 32
documentation strings, 25, 32
duck-typing, 137

E

EAFP, 137
expression, 138
extension module, 138

F

f-string, 138
file
FTIVTU b, 66
file object, 138
file-like object, 138
finder, 138
floor division, 138
for
3, 22
Fortran contiguous, 136
function, 138
annotations, 33
function annotation, 138

G

L)

175



Python Tutorial, J1)—2X 3.7.17
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