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python
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windows

Install Python 3.5.2 (64-bit)

Select Install Now to install Python with default settings. or choose
Customize to enable or disable features,

% Install Now
Ch\Users\lyz\AppData\Local\Programs\Python\Python35

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

2 Customize installation
Choose location and features

[ Install launcher for all users (recommended)
[¥| Add Python 3.5 to PATH — Cancel

B 1-5 % 3 Python

§%ﬁ$%¢m-

( 2 ) B #FCustomize installationfg, €& 2 WE1-6FFRH
. B ETAEEFTEN, HEHE FNextB)a,



@ Python 3.5.2 (64-bit) Setup = = — s

) Optional Features
[¥] Documentation

Installs the Python decumentation file,
Y] pip

Installs pip, which can download and install other Pythan packages.
[#] telftk and IDLE

Installs tkinter and the 1DLE development envircnment.
| Python test suite

Installs the standard library test suite.

|4 py launcher /| for all users (requires elevation)
Installs the global py’ launcher to make it easier to start Python.

python

fr o

windows ——tp_Next| [ Concei. |

:::::3-.-;-‘:15;.—
e

E1-6 55 NextiH
(3) EEI-THRORET, E— P IHLEaNERER
; IABIPYthon R MEE, BT FHBINRERRE, NTEHE 5
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JF
1A
-

]
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python

windows

Advanced Options

[l Install for all users

¥| Assoaate files with Python (requires the py
V| Create shortcuts for installed applications
V| Add Python to environment variables

|| Precompile standard library

| Download debugging symbals

| Download debug binaries (requires VS 2015 or later)

Customize install location

Ch\Users\lyz\AppData\Local\Programs\Python\Python35 !I Browse I,J

launcher}

| Sinstal || Cancel |

E1-7 2Rk BE=F

(4) WE1-8FFR, RERZEEFEARINER, £EEE
% #E R 2 & %A E\python\ pythoninstall,
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A

Advanced Options

[ Install for all users

[¥] Assodate files with Python (requires the py launcher)
[#| Create shortcuts for installed applications
[/ Add Python to environment variables

["| Precompile standard library
"] Download debugging symbols

(5) BERELEREG, $Einstallizd, SEWE1-9FR

2R TP R Eo

|| Download debug binaries (requires VS 2015 or later)
Customize install location :
E:python\pythoninstall
python
fowr
windows et Sinstail ) [ Cancel )
EH1-8FEELF MM ERERF
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Setup Progress

Installing:

Python 3.5.2 Core Interpreter (64-bit)
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@ "Python 3.5.2 (64-bit) Setup -
‘Setup was successful
“"-‘.._,____‘__‘_ —_._#_.__._‘_,_/

Special thanks to Mark Hammond, without whose years of freefy

shared Windows expertise, Python for Windows would still be Python

for DOS.
New to Python? Start with the online tutorial and documentation.

python
windows (o |

E1-10 L3 %A

REREAD G, EERZENREECERIET (1L
PIWindows 785 A ffl, HttBXEFIUERXNNERHETE
g

PHREME “FFis" =, JUERWE-11MRE8 A
., A AEFRACMA=1FH, WE1-12F7,




+_

%] S5 0 T~~~ T

55 H M = o -

#
S

—*."

E1-11 AN IE

cmd < | |3
| cmd

E1-12 & A emd
I Aemd/SiREnteri®, S wWE1-13F~MBemdes SR,

- ~y
Bl C\Windows\system32\cmd.exe oe 200 ar P — ‘EM
Microsoft Windows (R 6.1.76811

WR#VETE <c> 2889 Hicrosoft Corporation. {REEFTHIVA . 2

C:sllzersslyz>

E1-13 cmdés S RE
feemdas < B A pythonF &, BIATM/GEEEnterig, &
FEI- 14 RN R T, Hb, TeHMEBRRABANTER, TE
T T —ERRELR, AETUEIFINAREPythonfIfkA, H§H)
LI EI5.2M A, B APythonds <, BB #H APythonf2#l &, @Ikl
AXEMAGSHEIHNER, BATEHA—FIHE, T —F

TRENA,



%] S5 0 T~~~ T

55 H M = o -

#
S

—*."

B C\Windows\system32\cmd.exe - python - =RE)

icrosoft Windows [Hr"‘_.f-_ 6.1.766811
RtV ET R (c> 2089 Microsoft Cowporation. {FE5FTEFVH .

:sllzersslyz >python

Python 3.5.2 (w3.5.2:4def2a2981a5%. Jun 25 2016, 22:18:55> [HSC ».1988 64 bit {AM
DE43] on wind2

ype "help”. “"copyright'. “credits" or “license" for more information.

rEF

E1-14 Pythonés <

itk 4h Apythonr T EEINERERZ, FFLHMER,
EAREERAEE, T At<S-version, WE1-15FT=, <
MfEHE 74 . python —version, MBIHE RO ES|, SEIFEEE
BT, LR APython, lRAE35.2, FIE1-14NERE—FEH, (B
FEEI-1450HHMER, T2 versionfI BB =" F. MNE
1-15°] UEE], B H Pythonfz2§l & M€ Hexit()o

Bltb A1k, PythonIAIZE R EEEETM T . WIRAEE1-55
%75 Ak Add Python 3.5 to PATHS B 4 REIR?



%] S5 0 T~~~ T

55 H M = o -

#
S

—*."

r
@R C\Windows\system32icmd.exe ©

Microsoft Windows [fR7 6.1.76811 _“
HF" t‘*[_ﬁ {c) 2089 Hicrosoft Corporation. '[?Ebf‘[_ﬁ'fwfll.

C:sllzersslyz *python
Do4>]1 on wini2
23> exdtd)

tullzersslyz python ==verzion
Python 3.5.2

Crllsersslyz)

Python 3.5.2 (v3i.5.2:4def2a2¥81ab. Jun 25 2016, 22:18:552 [MSC v. 1988 64 hit <AM

ype "help”. "copyright", "credits" or "license" for more information.

E1-15 PythonfR A =&

ff 2 #0558 A%k Add Python 3.5 to PATH,

F1-152EN S EEIE1-16FT~NE R,

N ZEwE1-14



B C\Windows\system32\emd.exe

icrosoft Windows (R 6.1.76811 e
WAV BT <c> 2089 Microsoft Corporation. {7EEPTHIVF.

p?wlj?‘ﬁj,!i Ef_'] Bban4 AR ETHIERF

iullsersslyz»

P

Y

t

h

n L]
n

3 B 1-16 % 4 g Add Python 3.5 to PATHE SRt B 1

5 Windows £ 1R IEPathif & T 815 E N B E E H python.exe,
M RERIIKSRE, FH0RAE LENFHE T A%kAdd Python 3.5
§ to PATH, st ZEFs1{Epython.exefi7 IR EIPathdh,
5 NREARERECHFENHREETE, oI UHEPythonZERRF
-~

s EFETR, £ALBAEEAd Python 3.5 to PATH,

NRBAZHFINHETE, JURTUTEE.

R “Fis" — “EN” O (KERTENE L), I
AEFirEY, FEEMNESEPHES "BR" , mHwBE1-17 R R
o

—*."



A1

%] S5 0 T~~~ T

§%ﬁ$%¢m-

U [w mvms . sems » o [ mmeeme :
| SEHFY wE =RV IART W) .

@ -
- EESXANAESES |
% EEETEE Windows EE
% cweR Windews 7 BUIAE
% = A © 2009 Microsoft Corporation, SREREEL
Y ESEECE —— Service Pack 1
E=
b Mv.-.nd ows (SRS
HEE Intel(R) Core(TM) i3-4200U CPU @ LBOGH: L.60 GH:
EEATFRAM): 16.0 GB
el 64 (AR E SR
E MR EHEETHE TSR A,
;:ﬂ HRER. SO TIFEEE
Windiws Update RLE: lyz-PC SExEE
BEESHTR FHLEE: lyz-PC

g Lk T

B1-17 HH EAE M
B "SREFEE" (EPEHLE), FHOE1-18F
R “REREM" R,
ZRHEMANETR "SR XEFT, WRHFARBETHAR
T "SR XERW, AFNEE "SR XE. AZREANETH
B ‘RETE” BH, SRWE1- 19 RNAH,



LI

%] S5 0 T~~~ T

E%ﬁﬁwtm-

ERTHRSEEN, BURENERREFR-
f[riﬂgﬁ"iﬁ%s BRI, ATFER. LUBEIRAT

wEm 6. ..
A FEEN I+
SHEERARANEMmERn

REE...
BENNAIPR RS
Fingeh  RipkmALNES

(BEM... |

e —— - 1O

L WRE || BE | EAW®

E1-18 &5 EM




%] S5 0 T~~~ T

gﬁﬁmwﬁm-

E S — ) |

lyz RIFFEE8 W)

e =] =
MOZ_PLUGIN PATH F:\toolhoffice'pdfipluginsh =
PATH E:\python'\pythoninstall‘\Seripts. ..
TEMF %USERPROFILE%\AppData‘Local‘\Temp
_TMF HUSERPROFTTE® Annllat a'\T.aral A Temn N
FEw... | [REE... || #Eo

CEpz8e )

B fd 4]
0z Windows_NT |j
C:\ProgramData‘\Oracle‘\Jawva'java. ..
PATHEXT .COM;.EXE; BAT..CMD;.VBS, VBE.....
PROCESSOAR AR AMTIR4

g | [REO... | [ #EO

WE || BUE
y - 4.
E1-19 5L E
WHE1-19F 87k FrigMPath, s "REHEFTE" 7
W, #REN “TEE" BAESDIAPythont L igE ( 20E:
\python\pythoninstall ) , @& 1-2087x.




A1

%] S5 0 T~~~ T

§%ﬁm%¢m-

EEEpTE

@ un\ BT

TE{E WV 1\Seript<y;

;#““r

g3 =] =

CLASSPATH o RTAVA_HOME®\11b; ¥TAVA_HOMEX\L. . . E

ComSpec C:'\Windows\system32'\cmd. exe

FP_HD_HOST_C... KO

TaAVA HNME E-hiavalidkhidkl & ==
... | [WEo... || ERw

[ wE [ BA

E1-20 hEEFP %8
AR, EEEFNRNBZTITREXSS () s, EE—T
S5, FPINGE, #0;E\python\pythoninstall\, #5 “#E" ZFHT
EIFEE1-19, #E1-19P &% “#E" =, JOEE1-18, £E
1-18h 8 F “HHE" EHll, REZEFRINADI T o B TRR LA
E1-11rme TR E,



Z Iy, FAWindows EZ%#Pythonfi &R 7
1.5.2 ZELinuxFA0UNIX % %t & % % Python

5 —
R N
MBRELFEFEHLNuX, MEBLNWXESGESELY, 8%

#Python 38 % F o1, &N E#H LB Windows& %,
TR RKZHLNnuXFIUNIXE G, PythonBRBEBEELGFE

7, B2 sPythonfi A —fg#tE K, R ZPythonsFET &l %

g, WNEHZERRE, £E1-21F00IEF, linux FiZEHN
PythonfR & £2.7.5, XBEHZEETLEMAEI 5.1,

[lyzRlocalhost ~15 puthon
il 2. 7.5 default, Hov 28 2815, B2:88:19)
o ZA158643 (Red Hat 4.8.5-4)]1 on 1inuxd
elp”, “copuright”, "creditzs” or "license" for more information.

[ lu.-.-.|4|.-|...-. lhost ~15

1-21 Linuxd T 3% 81 Python
T RLECentOS 7T %% Python 3.5 A4fl#HTNMA, %
L3N

K

i

01

2 % Python 3.50] gE{F A MK Fiar ST -

yum install openssl-devel bzip2-devel expat-devel gdbm-

devel readline—devel sglite—devel



?{gf-

Lo 0 0 OO~~< T

& &E H o = o -

<

MiTERWE1-22FR,

B 1-22 % % Pythonf i

02

Z|Python® 77 M b 8 T # g2, FAwgetTE, s<WT

wget https://www.python.org/ftp/python/3.5.1/Python-
3.5.1. tgz

HATERWE1-23F 7R,

B 1-23 T L Python

03

_[_9

# I tgz

.
op ?;D

tar —zxvf Python-3.5.1. tgz
TS RME1-24FF R,



-

S

0 0 T ~=< T

W

& &E H o = o -

e

S

941c7bwcoZ jason]# tar

ythonLaunch
rthonLauncher

-zxvt Python-3.5.

E1-24 B Ftgz®

J8Python# &l/usr/local &, < 0F -

mv Python-3.5.1 /usr/local

it B3 16 R A 89 Pythonfik ®i, €55 00F .

Il /usr/bin | grep pyth

on

rm —rf fusr/bin/python
WMiTERWE1-25F 7R,

] 1-25 1 B3

i# A Python B %,
cd /usr/local/Python-
HAITHEE R THEL

Jconfigure

R IB]

hi Pythonti #i

035

A Ao T
;ID I

5.1/

R =
3.
E, v SWF .



W

& &E H o = o -

<

WITE R WEN-26F 7R,

file

HMITERWE1-27F1 7R,

m
7

%z e AL A Lo
£, Zrac, mp=~dl b

ake install

TS RWE1-28 o

Name . . .




-

Lo 0 0 OO~~< T

& &E H o = o -

<

Z Python-3.5 ]J# make 1r t1H
ke " a en

fusr/binfinstall -c -s Mac/pythonw fusr/local/bin/python3.5m; %

]fbin F\fh|”4.J -0 -h fusr/local/bin/python3.5;
then rm -f | 53\
fi;
(cd fusr/localsbin; ln python3.Sm python3.5); 3\

E1-28 &3t

08

il B B R ek, 6B et E 2 & Python, 45510

rm —rf fusr/bin/python

In —s Jusr/local/bin/python3.5 /usr/bin/python
EELEKMAK, T

python -V

MITERWE1-2907 7R,

"rF Python-3.5.1]1# ln -s Jfusr/local/ban/python3.5 sfusr/ban/python
bwroZ F' 1‘|‘| on- l:l ]_]F FI.ITI-I n -y

E1-29 EER A&
Zitr, FLinux FLEIS5. 1TMANPythonsk Tl T . BL%E
IREPHEEMAR@ANFE, WAL ETEREBRTRHFITRIR
1.5.3 frMac OS % % o %2 % Python
WMRIREEFEHAMac, ZHE0SX10.8~10.10, REE T
HIPythonhfR A 22.7, WIREZ#&KPython 3.5, BT HEF A%,
Jrik— . MPythonE 77 i5 T #FHPython 3.5 L HKFEF ( K



%] S5 0 T~~~ T

55 H M = o -

#
S

_*."

HENEFEBLTEHANRR ) TETHZE,

A Z. wRE<&xHomebrew, ol IEE®EIT < brew
install python 3%2%

Fpython.org F #H Mac OS X 64-bit/32-bit installer, E{7%
8, MEEMacE T8 Python 2.7, &5<S0F .

sudo rm =R /System/Library/Frameworks/Python.framework/
Versions/2.7

L RKFHPythonE XHEREAEZGEMNE RNE, H5UW
T

sudo mv /Library/Frameworks/Python.framework/
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File Edit Shell Debug Options Window Help

Python 3.5.2 (v3.5.2:4def2a?901ab, Jun 25 2016, 22:18:55) [MSC w. 1900 64 bat (AM J
DAd)] on wind?

T}rpel “copyright”, “credits” or "license()” for more information.
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X BHAIE T Aprint ('Hello,world!"), ZblZE#E, o
L& 2% 1 7 Hello,world!, #0E1-32F7~, HAbprint/E T 7 &S,
FRprintE — TR ( AN SREAEETHNED BIRFITH



+—

LI

%] S5 0 T~~~ T

—+§4+1zﬁ=hw;m-

%), Bc|SEMNYZFE, WREiLPythoniTENIEEN X =F,
ol LB print() &, EEFTENXFHBES| SN STFENR, BRG]
SHWS|SAEERH,

=
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DAd)] on win3Z il
Type “copyright”, “creditz" or “license()” for more information.
1 "Hello, world!® ) e
Hello, world!
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B 1-32 Pythonffi A i
1.7 1A

AERAEEARE—IHEE, RIMNBERLHXE RSP
MRl EE2IFNESHEN, NEETRILER. BABRERSE
BRCEMZENAS, WEFMRAEBENNAPLETE, MRE
e —FERK—F,
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Python 3.5.2 (v3.6.2:4def?a?901a6, Jun 25 2016, 22:18:55) [MSC +. 1900 64 bit (AM K
DE4)] on win3?2

Type “copyright”, “creditsz" or "license()” for more information.

»>»» print (" Hello, world!®)

Hello, world! i
>>> print (* HeLLo, vor1d ! 1
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Python 3.5.2 (v3.5.2:4def2a2901a5, Jun 25 2016, 22:18:55) [MSC w. 1900 64 bit (AM ﬂ
D64)] on win32

Type “copyright”, "credits” or “license()}” for more information.
#»» print ("Hello, world!')

Hello, world!

»»» print (" Hello, world!)
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# A ( debugging ) » BIEFEI1EFELNMAET— P RE L0
N T

2.1.3BXE R

AEEPENSHEIHFNERL, RENISRXREZEZBAK
FZ, EEXHET, BEYHUEREN, RHSFRETESRH, X
NRAT R REZNEHE T B H.
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BRFPXMEREEFTPHINRBZREE, RABEER
( syntax errors ) o Pythonf& FHEIEEEHMNE R T A EET. &N
BERSETR—FBRER. BABNERFNESHALEEN
m, tbwsE1EN('Hello,world!'), ESFMES|SEMXIH, HITH
A 8EIEHIIT. WRE A('Hello,world!)sk(Hello,world!" gk £ R 58, X
BT EEAE R,

BMNERNEXERTAGEN, TUBRZXZEELER,
A PythonH AWML RS, BFFREHI—MEZEE R, Pythongl
SBREREEIERH, MiEZEBIRF. SH0I#HE, —B=Z
REHRBHIEER, MEZXEFAN—H,

EHRBEEENTHBHME, TESEE — SRS/ KEEE

THNER, BELLNIRN, LERREL, KIbE, FHBEE
AR TTFL BETRAE Y X 7 o
214 BT8R
HNTEAFENXBTRAMRBRESZEAONS, B
B TRERABEETRT, AN AXERK, KBILR

MEE T . Blan, HIMEPWMR. BT . RIYIAT . BEERE,
#PythonF R EZBE| X UNEIR, M ABTHER
| runtime errors ) o
Bl 2B RERTELRNEF, AETHEEFHEIE
®o AW, MHENTRETHMITEN? Bk, FEENTE
TEN, mMERNAER TENRIKEARRITH, SRMNFAAN
TR, M8, AFEMNKRLRKEE—HFN, ETRETEVIRE
TR AKE, T HhEKE, EFHENKEE-ERE, PENE
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%, HIABERHATHEG, BEFEESR, HARETABREER, 78
NIPERZ, WAFAR. REAZTNRZEASFHTERESHRER.
PythonA T IEFB RN T WEERE, BHT LZTHFELEIED,

ETHNER—REREERZNSI BT ZBE,

2.1.5 1BEXER

KLEFLTBIR, EREEREFENHF LD, EEWIRAN
ZFEABO1EE, 4 FT80288%F, FRIATAEMNM T,

£ PythonF {E &SR AR B, IR [EBFREXER
[ semantic errors ) o

BRFEEEXESIR, WEERETT, FEFEEAEIRE
2, ERINSRAOIMNMBN A —B. xEXHER—MRERNIX
BANETYLE TREABENY, BMUAENZUOHRIETT, LHFELEA
AEEMH, R EUREMRBANANIEEELGHERN, SHNEFL
REEN,

EREXBRHARBNLETEALE S, EUERTER
RIFEGRETHE, TUHENIFZTBLEEZT, REEEE
P, HRIXFHBIIRMST T4,

2.2 WiERE

ITEHLET USE R T ENE, TENEFEMRIS AT
I EFEE, ITEVELENTAILEEE, FEXEX, B, &
. I, PSS FEMNEE, TRNBERSEEXARNEEE
KA, Python 3T H6MFRANEHERE . Number ( #1= ) . String
(FFFE ) . List (%R ) . Tuple (74 ) . Sets (&S ) .
Dictionary ( 78 ) , AP ELHBENumberfERE, HASfpEIEZE



BERSRET A,

Python 3 #F3F A EMEERE. B (int) . FaE
( float) . %% ( complex ) .
221 R

int@E IR AR NEY, B1E. MBI, FTw/h#s. &
Python 3%, BECTHRRHIR/), TTlLEElongzREIFH, Frid
A~ Python 3;%F Python 289longzE &,

+—

5 Biltn, ATARRE, AFLETAPESHE, NERE

t StEZPAEEL, boss/NeFE S — N A%, NEFET B o4
POEMAT R, BHEIAL MEEXEERTHA

n >>> b1

3 51

. XEBHEAOREEY.

ﬁ BBERE, AEKRET—F, BRESHEN, bossXH

T HNEEE—TFAK, NBEEE—TF, BREEBHESAY

g Ty A ARH=PARBTMAENST —KFRPR? TRNFUNEH
2 MBI EFSE—TFTAH., — 498G, NER/NEEEDER T,
LA

I INBEFNEEf BT B RE25 A, INHETEELTE A

>>> 25425
50
INESIREFIREBboss, RAET L XBENESIA,

POREBOAN, BZAFAEW, BE1A, NHFEXEED FTHA .
>>> 51-50
1
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BALT—AR? NHERART , RetFE—8, FEXREEL
BCeMNET, TEFXEBA.

>>> 25+25+1

51

XORREE T o FR/IVE5% T bossH EIXR—H M EE, boss
RealTMEET, XRAWEZ, ERSERN, RFBLTER
08, TEVWNEERSKESEAIARK, BEX—KBESAX
AR ILHAEE, BAFWMRK, —HEXZDPRE? NHFEZEHER
THA.

>>>b1%2

102

—HEX102MRK, X4%, TE/NFILNERDIT —EXE
Ko

KFAOFEELRIK T, KF5T, BB ARMARE, X—KEHE
ZELBRFE? EERRE LR 28, —#£FH153%, BAZDE
Jg? NEAXEEATHA:

>>> 153/b1

3.0

7T, BB ARSFEREATUT ., TER/NHSSHNEEE
T, WENRBIT—EE, BAS3E., BETERET, MHEREE, &
TRAIFEERE. NARAEETHA, B163FHE, TE51A, §AS
PugE R, EifEEERNERELAEI0R? BB 15554, 118ES
SEEHNRE? mATEIE.



>>> 155/b1

3.0392156862745097

WREXNERD, WAEDENT . XREELALCER?

REZ: w#BEGED, = (/) HEEREF L, BIE
MPEHRISHER, SRUEFA8. WRABGIBHNGR, X

J-ﬁﬂ%mﬁﬁ%ﬁ,ﬂuﬁm%ﬁ%(ﬁl,ﬁﬁ%mﬁ@Wﬁliﬁ
A B2EE, AFERTR,
D EEWERANKE.
t >>> 153//51
h
o 3
n ENMARFRET . BEEFISHENER.
3 >>> 155//51
: 3
; 163F0166FRUBTEE3, R ITHMAN T o EREH—TR
= H,
g B AR (/) RIREROERES, B Pythoni2ft 7
J RBER, TUBHRMEMERNRE, FEI153H156151H
I Wa
>>> 153%51

0

>>> 155%b1

2

XRNERHERENT . (RWH 15584, MEZ H2H,



NEEAEE, HAZE— 2B RANREK, NEHETHET, 3k6
INEICR, BRNENRTE, NEOREMEVEEN, TAKRET
222%RE

¥R EBHINS/NHEHSER, BT NERRSITEE
K" No

tbin, /NS TEAAE D, bossKRAITH T b B4, [ R
A HET 0%, NHEEBET -T2, SHR/AK33;T, —#H1028, B4t

+—

D ELER? HAWT.
t >>> 3.3%102
2 336.59999999999997
n GEREAXLK? NFHFEBRT, TIRB—F, FXE: B
5 B RBETENNEFENTRAAE, BREFKZRZFHN,
. MEFRHNZEUHEEAUESAANIKRE,
}i “boss, —#336.67T" . “HM, NMLEXBEHNETIE" ? /)
= FEEC, BIXA. BitE— X, §MAK3.3x, —H102#k,
g HilE—8%#15557T, WAWT.
=l >>> 3.3*102+15.5
U

352.09999999999997
I XERFEMBERIL, NIZXLABN.

>>> 336.6+15.5
352.1
NERRHFEL T . RE%boss, —HEFH352.17T,
NHRFEBET, FABBRERXAE, TARNKBE
EEHNE? B2 THMLE, BWALT.



>>> 153/51.0

3.0
XPNERFAIBIFEDBTHNGERE—HER, WwR165151.0
B? B AT .

>>> 155/51.0
3.0392156862745097
23V HERFE5ER ST E—Hm, AEHhiRRAIRREXEEH

+—

: HOE? AT

; >>> 155//51.0

o 3.0

f >>> 155%51.0

3 2.0

. SINEE, BEMERBET S,

M 223EH

i ST FEEE M, TR Aa+bjsicomplex(a,b)
s F®ox, EHNTHafiEBbEE ST S E,

~iﬂ PythonX 58 %, AifPythonty & K347 Bl f ER & B s

I MOERD, EARTERAER, REE— MEANT, HNET
ST
2.2.4 IRELEI R
ERRNENBRENENLTSE TR, QESERRLD
e B BT o BSR4 B BT B
« int(x) R x i — P EE,
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» float(x) R xEs # A — 1 3F 2 ¥,

« complex(x)FxE# A —NEE, LI D Aax, EEEH»
A0,

- complex(x, y)ExFoyiE e A— N E L, LEEHAx, EH
Ay, xFlyREFHRIAR

tbao, JEBEEMAY, HEENNEEEI52.17T, BHERA
RER T MR, /85X F3527C, Pythondh B4 8T LA T #1
17

>>> Int(352.1)

352

REZHEE THHENER, BT NEELMET =
¥t Tick, XTNES5, Bfloat®EsiTT. AWT.

>>> float(352.1)

352.1

XEREE TF S BEEE,

ZRBRPNAO—F, XTELHE? FEintek BN floatik
FEETME? Zi—TF.

>>> float(int(352.1))

352.0

X E 362 1HE, SR B 352, B Hfloati 3625 #k

¥R 3352.0, IHMBERNBENGR T, BERBANFTHTEEX

FREZ%, EERRRIERT,
XELZERENGHE, GHSHTERENA, HOBHEXT
fRBN T,
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FrBEE, RETEETNTE, CtuFANBEEHTHRE
— P HEE, ftPythont, BERAEHASNEELZRTEE,
PythonfF EHWMEEEE NN EE, RIPIFIE,
- Pl. HIFESp (BFAEXE, —HKUTRT) o
E. $i¥xE8e, BEAREH.
XBNTEERARSEETPEH, RENAZERADEK

23 TENXET
HREBSHBANNEZ —EFHYEE, TE (variable ) 2
— P REAANH S, WRRESHFAULRINIE, 51380, Pythons
NETERTFER. TEELELRREMENEF,
231 % E
TEENZMEUENEF, MEEAHAIXMEN, HEiES|
AEFRE, THESERENME, FPythontd, TEMNFEMRILEIESE
e, TRAHENZTEFYE, MEEXBEREEEN., RATMIE—TE
HHESTE, URREAEGE, EFFEMeTE NI,
#Pythond, %5 (=) BWEES, TEIEEEEEREE
HMESTE,
WREEX—TRB AxiaohongWETE, ZELEER? A
I
>>> Xlaohong="XiaoHong'

=
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x =

FRBUMUS|SIRICH s, FHRUSISHRICE R

It i21EME . xiaohongEH1IENETE, =B E 15T,
XiaoHongZ2 T EH, FEZHSIStri,. BOENEEAN. fIBTE
xiaohongJF i {8 3 XiaoHong,

MNERRT, BATHBAGROFEREREART, X2
EABERARTRESR? 34, FiICERIEHHprint)13? print()2
WAL, BEXE, THEEARLE ALY, FRrLLSATEREAR
To BERHABNZEABRER? BIMNEX—T.:

>>> print(xiachong)

XiaoHong

R, BRI T . BAM 24/ A8 Eprint(xiaohong),
R A% H XiaoHonglE? XFETEMNHF L, TTDREX —TEE,
ttZoxiaohong, E—NMEML XN ESE, thinXiaoHong, XHES 31
i t xiaohongBy, SCER_E % 89,2 XiaoHong,

AFEATENRENHEE. *HEENZTESXTEEXN,
REB[OASRHERT, Hlw0, EX—PTEHabe, NEELE, &

REERMT .
>>> abc

Traceback {(most recent call last):
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File "<pyshell#33>", line 1, in <module>

abc

NameError: name "abc’ is not defined

E— 1 ZETUREWE, METUEFAAEEANTE, &
AW

>>>a=123

123

>>> a="ABC’

>>> print(a)

ABC

XHETEASGRUAEEMESMADDIES, SHNEH
EHRNES. FOBRSEEXZTENMANEETERE, wERMENR
KB ERERE. MWBFESHE, SIBEBESTERE

I REERETENIIENEXEN, JUEHRBERANENE
Btyped{THiA. EXEFERX T AW THA.

>>> type('Hello,world!’)

<class 'str'>

REIMANGREBEFTHFHRER (str) .
>>> type(100)
<class 'int'>
HEIBANSGS BEEH (int)
>>> type(3.0)

<class 'float'>



MX SR MANEREREFSE (float) .
>>> a='test type’

>>> typel(a)

<class 'str'>

M BFEMANEREBEFHEEE (str) .

l >>> b=100

-*"‘P"-* >>> type(b)
y <class 'int'>
; WREDMANEREBEER (int) .
o >>> ¢=3.0
n

>>> typelc)

3 <class 'float'>

5 MRS ANERERIFSH (float) .

M REZRAVNS|I SRS SHEXRNE, R TFHB, ¥EH
f B THA.

/) >>> type('test single quotes’)

% 1 1

LA <class 'str'>

-t

>>> type('test double quote”)
<class 'str'>

>>> type("100°

<class 'str'>

>>> type('3.0%

<class 'str'>



>>> b=3

>>> type(b)
<class ‘int'>
>>> b=100
>>> type(b)

<class 'Int'>

—

LI

p >>>¢=3.0

Y >>> typelc)

:‘ <class 'float'>

0 WA B BANERLBNREFHEXE (str)

" ABABEREEONESEETREPNES, LOTH

3 KR,

5 a=100

M a=a+ 200

i NEE—ReEEE], a=a+200@ HH4AEFRW? ZHHNAHEBEREX

g MERERBRTZOMAH, TNBEXIRRT . RTLHLI /)¢

wn Ho NEEB/NE, HENTAEA R, BAREBR/ERNEIR, T
I BB ITEVNEEAR,. EHF BT, WEBOLETELNNE
AT a+200, BF|EFER300, BLSTEa, HTazwERZ100, &
MEEE, afEE N300, WITBAE X EHEINEIE, WAWT.
>>>a=100
>>> a=a+200

>>> print(a)



300
ABATHR DS R—E
BERTEMTEINAGTINRTEIEFTERE., ST AD

¥
>>> a='ABC’

J XHY, Pythonf@BBegs T HWHSE15.
A (1) ZEAGFFLET —NABC'FRE,

o (2) EREHERT SR ER, FHEEIHARC,

t WA TZTEBaMES S —T%Eb, XTEEXLELE

" EEEbEMEREMOEE, AOTEHRE.

n >>> a=ABC

3 >>> b=a

: >>> a='XYZ'

5

M >>> print(b)

= 85— 178 HEBbHA ST KR ABC'ERXYZ'R? 1RM
g HFEX LER, iemrbFEEbfatBE, MiZE'XYZ's LR L,
\?m bA{ERE'ABC' s BAN—17—1THITRIE, KATDUFIRELKET T4

®m,
I Hi7a="ABC', BESUETFZFE'ABC'HNEEa, FHals
@'ABC', #1E2-3ff Ko



str
ol '/_" ABC

E2-3 aigm]'ABC
Hfrb=a, BERGETETED, HiEbiEmalsmMNF R

‘S @'ABC', WE2-4F7R,
y
t
h str
: " e
a r
—
3
| b o
5 I
M
o E2-4a. bisE'ABC
ik HiTa="XYZ', BESNBUETFFEXYZ', HEamifsm
g A'XYZ', EbxEEW, WE2-5T.
o
str
[ ] ABC i
=
b o H\ str
S [k ] KYZI‘I

E2-5afE5m'XYZ', bF %



oY TENEREREABC' T,
2.3.2 TEHFR
RBFEREBRAEEXNEMEATESR, DEiFCTENF

B
[

TEXERHFAFTHANNTERKENZFSE, LT
J Bk, FHXEFHEESZEZN, EXELRWERNSFEF L.
A~ PythonE X KINE®, 2NHFlFkK1E, NameFfinameZ WA [EH

D EEE. XERRFHALT:

t >>> name='study python is happy'

2 >>> Name='| aggree with you'

n >>> print(fname)

3 study python is happy

- >>> print(Name)

;,5;\ | aggree with you

= Thi%  TNRBETELT, SEBTEESMI4A,
g f0happy_study, do_it_with_ more_practice, X BB AT .
fm >>> happy_study="stay hungry stay foolish’

I >>> print(happy_study)

stay hungry stay foolish

WMRGTEWMEEZNEI, BESNSETEEER. BE
T 8 7=

>>> 2wrongtest="just for test’

SyntaxError: invalid syntax



ZRFRTIBERIR, BREAALTIHNBTE, EEARE
F L8,
>>> Xlaoming@me="surprised'
SyntaxError: can't assign to operator
ZRBIRTIEETEIR, BRERATEMIEEEE, FEE
aa—1TEEFFe,
A Python R A VFERAXBFAIEATER, FF FTOHNHIF.

+—

P

y >>> from="from’

t SyntaxError: invalid syntax

h

o from@Python®— P X#EF, HIEHIME R,

n Python 3 #£HF33 1 XEF, BILEEAREZKEH,
3 False None True and as assert break

5 class continue def del elif else except

M finally for from global if import in

i nonlocal lambda is not or pass raise

s} return try while with yield

% 4 \-:E’E_[
NN o

I BAlZPythonBER T MUETH—PRIGE T, WoRIER

AT MITHG S, BIMNBWELEA T AIEG . printfTENE 4] A0
REIE
BEBIEANMEE. ——REIHNTE, _E¥ERFE
E, FEEAFANSBSAARE, SUNEHEAATEENTE,
ETLET, WEkBEAT421EG, NHREIERE, T
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WEFAXEEATHALT .

>>> advice='boss,we want have a lunch’

Wi —a, NAMETT, F%, NABANTHEED
3? smEH SR DORE T, EEEREH 4150, AXERILTE
HE — PN EFAEprintiIBA01B? X7, E 0 MEHE XD IESG $
advice VKB ZHH AR K, Bx, AXEERATHAWLT.

>>> typeladvice)

<class 'str'>

X MiE6)Padvice KB ZFHREE (str) RB, BHEF4LE
MR EEGR? X7, HAZEI TEEFFSE, THEEAH
N

>>> money=99999999

>>> type(money)

<class 'int'>

>>> spend=1.11111111

>>> type(spend)

<class 'float'>

I, LZFINEIT — T, TR/NAXEXERITF
BANIT

>>> S0 happy

SyntaxError: invalid syntax

N EF, BAXIEHRT, TEE—EEWMEN,. TEEHNH



:r:::rrr-:'u%v

éw&*w;m-

>>> print{'so happy,it is a perfect forenoon')

so happy,it is a perfect forenoon

INEHRARRBEABEBCEL, RRENE, NEHTEXR
EREANBART, RAUE: “"XTARTSEERZEEN . B
SENFEE T - EEREE, wE2-6FTR.

—RERAT, BNARSERTZENRES. THEXTES
R, THRZEE, RKSEERTRETONRAREER

E2-6 & EHRAE

BEXRNEHEXA%, NFHOPEESNEER, RENEN
BS. TERE—MIRNLF, TEENREB. FRIBREZX T,
Y bossEHAEXBRE—T, INENESEEFENE.
2.5 FIAR

REDAEE. TENRERFNAES, 20— NMETUEEX
EwH, EMMTEHDITUEERIER,

EXNELERBRE? NHFIBMEEXARE—K1549, WE
BLEHRAZTE, "SRNFEERE" . BRXE/NE, NERAK
TR, aTE/NEERERW,
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“INE, B, ERBEEX T E4LERIL? " EIIE
ETE, BET—T, S/HBTOTHE,

RIANFEO—RABTEZX D, BRZAZFRIERE —E.
A LEFRIEN Z B FH 24X HE?

RIENERE, FUREMESE, L5 MrEIMH
4o HEW3*3:E9, print(B3*3) it E9. XAEWER? BAIAEXE
R TRAWT.

>>> 3%3

9

>>> print(3*3)

9

AXEENT, SRBE—FN. IERIBRERSEH W
FrERIATNNE ( B ERAEENRBNERETEMN, FEEH
HFHANB) o —MIBERT, PythonRE XA, BERI*IXHMFRIL
ATEBTLAFEBNERF, MBSprintB3*)IcFT— 1T EXANBLEER
9

EONRKEAXNZ BAXFNARENZANEENHE, BAHE
ARERERN, LA FETHZEARBESBL . HUWAXEER
THRAWT

>>>a=100

>>>

>>> 10710

100
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MBI NERTPIES, BEBSOWATHG, FTEHILZHIE
THORERBAR, REARXBATHG, TEAXZGE TER,
NFREZEC, BEFACETT, TEallEYHE T —NE100,

XM RBAFEN—REN: ENHETEY, tbin, ®WE
BARETETEE, printiBIXETREETHRNE,

HEZCUEEMBIHENEFFINESPFREENZOE
B, REVUAEREDULEHEZOUNEEM. TERRIGNH "F6#
%' (EEFPNRHEIAE—F ), BRZAET, ARETEN
HABSEHIEFRE 7+ 41E. tbi, BIFERMEXRYyNEIIEES
T, MEHECYNERBEEXFYNTER, B, TGRS ST AR
ATE, MAFTENEERFETN, REFHENEET 4.

26 ZEFRMEENR

EERNRENKRETENFEEELN, FFIFITEESRIR

EERMNBEN R, AHENDBPythonf NIZ ERFFABRIER R
26.1 T AR EEFNZEENR

ZERE—EERFESNES, BRINTEEIAN (+) -
- F(*) L BR (/) HARBR (/) . R (%) FHEEE
o BENSZEHEEMRERERNAN R, M. &, T, 4N EER
ERMMNEHFFEEME, TIEBRNEER—H, XPEILE,
INFEBDXNMRBAGRER L, XNMEIFRTE, NMEEREEA
H, BT EBICZ e, HSEL.

PythonZ 5 A R 8Fh iz HE#F .

(1) EREZEH,

(2) bEE (XFR ) ZEF/,
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(3) BEZFF.

(4) BEEFEM,

(5) NEEF,

(6) NREFF

(7) BMEFER.

(8) EEFMIL IS,

XA%, BERSKAUKFRERT, NFLE-BFBIES,

BETRILEBAT—T—TFIIE
262 HAEZER

R2-TVABERZEFAMAFNLE, RETEaHN10, TED
#5,

F2-1ERZERF

EWF ik ]

+ s 2 %A a+b WilEE R 15

- W B ARk A8 a-b FIHESWN S

* o WAEARIER - EETE TRATEE |ath HHEER S50

! B x Bl alb HiilE5RE 2

% g P S e b%a SitHE W 0

e HE: R[E] x [y SR a**b A1 1009 5 B0, A5 ELA 100000
i MokElg CRBRER ). IR 0] i 0 R R A 92 SIHES G 4. 9.0/2.0 I ES M N 4.0

THHETESR. AXEEAADT
>>>a=10

>>> b=

>>> print{a+b)

15

>>> print(a—-b)



5

>>> print{a*b)
50

>>> print(a/b)
2.0

>>> print(a**b)

+—

i 100000

5 >>> print(9//2)
; 4
o >>> print(9.0//2.0)
¥ 4.0
3 eI, . F. B, BE. WEBRITTEHC L0148
5 A, BEER. ERFEHEHFPLINRAEHNERR R —
MR, B.2ERNER, BRAEEFNIRULEATRSLAXIHE
E HE—MRFNEF, hH4aS M3 A6AR B ERS, 3t
—n EIERFHEOTFRECMIOKE, FEXEHRTOHIHA.
I >>> 2%%32/1024/1024/1024

4.0

>>> 2**64/1024/1024/1024

17179869184.0

F—TREAN, 2**32220M32K, XRNRNBERGEHRAX
BRAGHETH, BRUE—N10242 8 5KB, 1KB=1024B, BULE
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~MN0242 B AMB, 1MB=1024KB, BRDIE=N10242 &# 4GB,
1GB=1024MB, XM FREBEWKREN2MNBEERGERAREXFIGBHUNA
7, MEFHNEZIGBEREL T, HIKAGBEABIR? FilAKREHE G
TFHRBECMIBERRE T, MU BERREIFZAANT, KRITMUE

263 LERIEER

R2-2ALBREFFNMAFNLE, LT REZEaN10. &

EbA20,
F2-2 ERIEER

BREFT it

Sl

= FT R SR

{a==h) i&|"] False.

I= AFF: REM RS AT

{a !=b) &[] True,

= KT BF x BRENTFy

{a=b) i[9 False.

AT BBlE x BEADT y, B HBEERARE 1 R, BH 0 don

= . o & Eiea e e (a<h) [ True.
i, SHFREREAE True F False S, HEICSMFRE.

== KTHET: BEx BHECTETy. {a=="b) iZ["] False.

<= MFETF: B x BEFENSTFHTF v {a-==h) iZ|7] True.

THHTE K.
>>>a=10
>>> b=20
>>> a==
False
>>>al=b
True

>>>a=b

False
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>>> a<b

True

>>> a>=Db

False

>>> a<=bh

True

>>>a+10>=b

True

>>> a+10>b

False

>>>a<=b-10

True

>>>a<b-10

False

>>>a==b-10

True

INE . NG, ERIIEBREZENEER TIL?

NiF. tEEIEE QIR Rl TrueflFalse™ ME,

Mg I8, EELEREFEFFALNENLERNERET
LEFEID, HFHEXN F==, <. >, <=, >=X5 MR ZEFTNE
R

NEF: AEIRFAURUE, HTXEERER, RELIHN
FINBIELRERETNEY, SR ETrue, THEREFalse,



LI

%] S5 0 T~~~ T

E%ﬁmwﬁm-

NS RIBRAEE, X DUERIERA, tEREMA
ERFNLENE, SR ETrue, FNEEEREF EFalse, b0 LM
BB Fa<b, BI10<20, FEXRFHNTE, FiREITrue; X
a==b, Bl10==20, RE—RAEFLXAE L 1E%E, RO False,

. .

Yau

i
R

My, A1 KTue. 0KkFalse, XEEHLES
HHURTIAN. ARRITMUBEBRAFMNX, MEBRNEDEFRFENE
MENFT KA —, FHEHEZ 77 B1F 0K KRTrueFFalse,

Z 9, EPython 2, HFRNEEI<>FHS, fl=—H, <>t
=R A%ET, fEPython 3F EXRZFS, EUEER<>EEF, N

{i FH 89 2 Python 2,
264 WMEBEZER

RK2-3HBEZFEFAHENLE, RETEaN10, TED

720,

F2-3WEZER
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gﬁﬁﬁwim-

EEY i x4
T B8 ) A c=a+b, 3§ a+b (LML o
+= Tk W Az AT ct=a, HF¥HTc=c+a
= g W s T c=a, W4T c=c-a
*= TeTE (T IE T 7 c*=a, BT c=c*a
f= i W ci=a: BHTF c=c/a
Bo= E gk {1 i eY%=a, W e=¢%a
e WML (E FT c*=a, BHT c=c*™a
= Hds CHRED BRmb{EE S cli=a, MWHTF c=c/ia
TH#HfTEE,
>>>a=10
>>> b=20
== 0=0
>>> c=a+b
>>> print(c)
30
>>>c+=10
>>> print(c)
40

>>> C—=3a
>>> print(c)
30

>>>Cc* =3
>>> print(c)

300
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#
S

>>> c/=a
>>> print(c)
30.0

>>> Cc%=a
>>> print(c)
0.0
>>>Cc=a"*h
>>> print(c)
100000
>>> c/[=b
>>> print(b)
20

>>> print(c)

5000

265 I EEH

F-AfIEEF
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gﬁﬁﬁwim-

EWH fiaik e
N Felis S5 W A8 SR AW AR A HIRR AR 1. | (a & b) HothESH 12, —bINREE.
WSS 1 A o 0000 1100
Pl sl A, HOBOU R A A I AN 1. &5 | (a | b) BIHEEAL 61, L EIARRE.
BT EEA ] 0011 1101
| e s e, gy | @0 IR 49, —IHRE
D011 DM
B [ SRR e A A — Hbst iy o | (2 ) HEER 61, AN,
Tumﬁ_;rrl BRI —ARHLRE W2 |00 0011, g5 A i
MBI
B SRS B E A IR A BB TR, | a<<2 WINESE 240, —HEHIRCR:
B He<ti M EEE EBENIE, BRER, LGk o 1111 0000
_ 1B EE AT W Ao R W & A IR 2 WA | a >> 2 BIHEER 15, —iEBINvE.

ST, =>4 0 TR E B i $

Q000 1111

FH#HTE K,
>>> a=060
>>>b=13
>>> c=0

>>> c=adb
>>> print(c)
12

>>> c=alb

>>> print(c)

61

== C=ab

>>> print(c)

49

»>>>C=~4d



>>> print(c)
61
>>> Cc=a<<?2
>>> print(c)
240

>>> C=a>>2

+—

AR .
P >>> print(c)
V' 15
t o
H 266 BEHEER
0 PythonB = X HFEH/IZER, R2-5AHFHEZEFHNHIL
n L R
L5, RiETEaN10, TEbAH20,
3 F2-5 BHEER
5 ERE | BETER e 201
M %% “ 5" W x X False, x and y #iR [ False; #
=3 o XY | R y i BT R
iR “EL7 WR x BIE 0, $EE x M9E: EFWHER B
;'H'_ or xory v (EFf {aorh) i 10
i« __-.-: T 1L y - .---}5 = e T 1L £l i
ﬁ:l‘ e ol I._.:;]:_c :;.M[I:,Jimz A True, LR False; WM x 24 not(a and b)EIE] False
%
LN T T
I TH#HTE,
>>>a=10
>>> bh=20

>>>gandb
20
>>>aorb

10



>>> not a
False
>>>notb
False
>>> not =1

False

’:ﬁ >>> not False
Y True
t
h >>> not True
o False
n

267 HREZER
3

2-6A M REFF R AFLH,
*2-6

BT ZRINBNEEFN, PythonEXHRAEER, X

1L EFF

A0

ik

L

55 H M = o -
i
3

Wiz [ False

fn SLEARE A AR BIE, R ] Troe: &

% 7E v Fegldh, Wl x 78 v R, SRR True

#
S

o YEPE S E R 3 eh S SR B0 #E05 10] True:

not in

i WHE Al False

% ATE v R, W x RE v FER, R

[7] True

e

TFTHEHHEITER.
>>>a=10

>>> b=5h

>>> list=[1,2,3,4,5]

>>> print{a in list)



+—.

LI

False

>>> print(a not in list)
True

>>> print(b in list)
True

>>> print(b not in list)

P False
y RTHEL FRISLEH 4, listE—MES, I MR
; B, EOEVLELANA.
o 2.6.8 SHizER
: SHEEFETFLEBITRNEREAT, RK2-7THEHE
3 EFRARFLAE,
) F<2-7 B EEFF
3]
A ERH Kk P
F is I bR RS xisy, W ido0) T id(y), is BFIEH 1
g inot | isnok I AT DRSS RS | B0 RIRERRIFSE ) S
% SH o 4— 2 kb
T >>>a=10

>>>b=10

>>> print(a is b)
True
>>> print(a is not b)

False
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W

>>> b=20

>>> print(a Is b)

False

>>> print(a is not b)

True

E%ﬁﬁwtm-

:—‘- =
T R
FHENTEbENEE, IMBHERSEHAAARA—E,
269 EEFILELH
#z2-8FHE T NS HELEEBNFIFEER,
F=2-8 EFREL
ENF fiEik

* B (et

t . OIS, ooy ReS ORISR v [ @)

LFL Y] e, bR, HOBTRIEOB R

+- i, wlk:

e HEFIEYRT

& {if AND

ol {iriz WA

= T e by iE B

< | BT IENE

== f= ffm = = e Wl WA = T

is is not Ly =TT

in not in R i BT

not or and pLEE 1o T ¢

S—PMREANPERZ MRERFET, KEQMFRBTILE
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BN o PythonB<FEF BIERF I G N .

heg, RICHHZEUNREFHEEANEERNG?

B, ARESEERSEN, TRERSEXRERS/HN, &
R, BIAEL. EPythond BEZEMEEZFEFR, o UEH LT
PEMDASH Biic 17 3B 73 AR 1] o

(1) 35S ( Parentheses, P ) BB &S, = LEETIZR
RAEBRENIRFKE, FSPARENMLENTT, BATF A
ESEERANENZ K.

Blan, XF—1FRAI, BERTENEGEBECERERE,
TEENBALT

>>> a=20

>>>b=15

>>>c=10

>>> d=b

>>> e=0

>>> e=(a-b)*c/d

>>> print('(a=b)*c/d="e)

(a—b)*c/d=10.0

RFEE T HANEENGER, WRAFNMBESZEFER?

>>> e=a-b*c/d

>>> print('a—b*c/d=",e)

a—b*c/d=-10.0

ZREMATEAET, XEBREERBRBNAHTEE,



MERRANERK, NEFSHUTMUEEREREZ .
>>> e=a+b+c-c*d
>>> print{'a+b+c—-c*d=",e)
a+b+c-c*d= -5
UEBNRBNES, REAAEXGZHEA, EEERTAK
J EW, WRHFTWTHA

SIS >>> e=(a+b+c)-(c*d)

: >>> print('(a+b+c)-(c*d)=",e)

; (a+b+c)—(c*d)= -5

o XHEEERMETEN. EEESREE—HFN, EXI11—F
n

S EE B BiZR AR AT IR 7 B R

3 ) F& 77 ( Exponentiation, E ) BEBEB RSN KSR,

) ﬁﬂ‘.

5

M >>> 2%F%1+2

= 4

J

4 >>> 2%%(142)

s

S

I S>> 2FFPF3
12

>>> 2%2%*3
16
>>> 2%%(2*3)
64



U EZERER. 200—RA M1, N2EERH4; 1102%F
3, 23R AER A8, 22 R T A4, 4FDI3ET12;, 23R A A
8, 2FLIBET16; 2FELI3%ET6, 206K 71 64,
(3) & ( Multiplication, M ) #1fR% ( Division, D) fL 5£2k
1HE, FEsTHEMERMLEENIE ( Addition, A) FE %
l ( Subtraction, S) , fflzn.

A0 >>> a+b¥*c-d

’ 165

Y

t >>> a*b/c+d

h

o 35.0

n (4) MESIEENEERBEEAMENINFXRE (BRTEA
2 ), #ig.

. >>> a+b-c+d

5

M 30

¥ >>> a+b-c-d

J

4 20
T HeERRNREREXGERNTUEFERAN, £

I BB R T, TR A T Eid S5 M
2.7 FREBE
FrreEZPythond i FE HNIERE, BT UERSS
) RS EE,
BESBETELGHSRAE, WEERREMTORS,
FRHEAERTEHRE. RENFZFEZENERELZEZE, THHNERES
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Lo 505 0 T ~+< T

W EEHW = o

#
S

AN,

>>> 'hello'/3

Traceback (most recent call last):

File "<pyshell#83>", line 1, in <module>

‘hello’/3

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

>>> 'world' -1

Traceback (most recent call last):

File "<pyshell#84>", line 1, in <module>

‘world'—1

TypekError: unsupported operand type(s) for —: 'str’ and 'int’

>>> 'hello"*world

Traceback (most recent call last):

File "<pyshell#85>", line 1, in <module>

‘hello"*world

NamekError: name ‘world' is not defined

>>> 'hello'-"world'

Traceback (most recent call last):

File "<pyshell#86=>", line 1, in <module>

‘hello’-"world'

TypekError: unsupported operand type(s) for —: 'str’ and 'str’

FREBTUERRER+, EMENEZESIT—F, E2:
THFEE ( concatenation ) #fF, AIBMERENFZHEEEREEX,



Blan .
>>> string1="hello’
>>> string2="world'
>>> print(string1+string2)
helloworld
RENFHRRRE, BERXATELAHE, ETEARTE
AN {7 [E) il — N =R

WREULFHEZEESE, MOTME—IT=FHEERS
MNNFREZE, LFRFERF, FEFHEPNABNNT
o XEFEATHAWLT

>>> string1="hello’

S5 0 O+ U+

>>> stringZ2="world’

W

>>> space=""

>>> print(string1+space+string2)
hello world

B

- >>> string1="hello’

55 H M = o -

I >>> string2="world'
>>> print(string1+string2)
hello world
REEFHEN—EEHERE, EEFETPINEBES.
FLHNFT RSB EE,
INEE, RBEEERNFTTXAZERE, BEPEEELEN



+—

LI

%] S5 0 T~~~ T

55 H M = o -

FX, XEEALDER?

W, BR—ERARXEE, aRENTUEIEX, ER
ZRRBEEERAP XKL, KMNBETRBEREEFX, BEHA
Python N 3 Fp 300147

PythonBXF P XM, EWIHMEEAIE, FRHBHE—FP
BAEERE, EREFRBEFHRNERTRIDEM,

BAATEN I EELRE LT, HAL2IAR0401, B Z#H .
REMBIAR, SiNARLEXEKERABFTAELE, RENTEN
FEZIH BT R AL (bit) A—1FT (byte) , FIiA—1TFT (8
fif ) BER RN E AEEE255 ( —FHH11111111% T+ 351255, 18
BRI HM2*¥8-1=255) . MREBXRTEANEY, BV NBEZF
To LEWANFT (166 ) T URREFRKEEE65535 ( 2**16-
1), 41N=FT (3211 ) o UFRRMNE& K EEHZ4294967295 ( 2**32-
1) 6

HEVEEZEEALEN, HEERERF127TTFEHER
BEGENE, MERXNEEXFE., BHFN—EFS, X7 R
R AASCIRwES, Blan, KEFHBANRIEE65, /NEFEzHIR/IY
2122,

ZHEBEGX, BRA—TFPTRETEN, ZLEEBRITFD,
MmENEMASCIHwEIPR, AP ESIE T GB2312%15, AKLF
MXHmHEE

R, £MFRFLEMES, BAXIEHXHEIShift_JIS
B, §ELHEXHIEuc-kE, EEESENIVE, A TE 2N
PR, ERERE, ELZ B RENXEIHRESERILG, SHEE
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X 4 BG o] B B9 & S A B 2 -7 Ffr 7R o

El2-7 & A 72 8 5 B ARG

Unicode N Zf 4%, UnicodefBFiBE=#5%— 3 —E L
B, IEBA=HILNLEAT

UnicodetrEERTAE, ERHAMNEZEARIMZDRT—T
FH (WREHTEERRENTT, RBE4NFY ) . ARBERS
FIRZ E R 1ES &0 H X FUnicode,

T FHAEEBEASCIEHILFIUnicodeRmiG X 5. ASClIZHL 2
11TZ%, MUnicodeRmBIZBAEEZRTNF Do

FHAMASCIHRILE T#H$8965, Z#HH|#01000001,

FHFOFASCI L Z T3 #6048, —##|#00110000, =
FROFEEHOZETFE Mo

X7 “tg” EEEBH TASCIREHSEE ., AUnicodefmid 2
T# %1 8920013, —ZEHI8901001110 00101101,

I RITASCIEREL HIAA Unicode 4t , R FE 7 Ay @ 4MNOFE =]
B, EitkA#Unicode%s 55200000000 01000001,

R HINT . WRE— A Unicode4stl, A5 o] F M
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HBKT ., EREMXAERLELEIEEE, HUnicodefmittt
ASCIImIEZ —fEFfiE<E, HFEMNTFH LT oAU TE,

AETHNBEH, XHIT £ UnicodeRmiTitibh “TTTEK
5" HWUTF-8%i5, UTF-8%IZIE— T UnicodeFHIRFE A B HNEF
KINGREEA ~6 1D F T, EANEXFRERELHINFEDY, XFR
BEINTED, REREBNTFHISHERILAL~ 610 F T, WRIR
ERRANACESREXXFH, AUTF-8RIEHMEDTE=E, Wk
2-9Ff7Ro

F#2-9 ZRHILF iR

Fi ASCI Unicode UTF-8
A 01000001 OOMR0000 DTO0000] 01000001
Sy X 01001110 00101101 11100100 10111000 10101101

MFT2-9TT UL, UTF-8R/IBE — 1NN L, FE
ASCIIZR L SCBr E o] DIB R ZUTF-84 S — & 47, Bl 2 ZFASCII
BILAKEH B ERERY T AUTF-85HL F4k5: T 1k,

552 ASCI. UnicodefIUTF-8MIX &G, (1T E G —
THAETENRZRGRANTFREIERFR. AEHEVNRGTD, H—
EAUnicodeftl, SR ERFIEENFTELREN, TTUEHEA
UTF-8%515,

BFla, BicEARAREN, AXHFEROUTF-8F R EHRA
UnicodeF# 2 ATF; RETHG, REFHNBEUnicodeiE# AUTF-8
RIEF2 L, WE2-8Fi R

MY RI TR, BR%SEE SIEE A E M M Unicode N B &t 4
UTF-8B &2 Xl ¥ies, WwE2-9F R,



:D:‘-—r'-d."ub{-—
e

W

gmﬁm%;m-

(s

UnicodeZg g
e
I |
fReF: ¥l
EL: iR UTF-8
Unicode
| v
(3‘C‘FF: abc.txt
\ UTF-84gHh3
E2-8 FFfFER




LI

w 0 0 T ~=< T

§Wﬁmw¢m-

PR 88
Unicode%sbg

|
HHUTF-8M M

|
528

E2-9REH. MERBTAZHBEER

KNEEEFIRSZ M1 H9EIL EH XK l<meta
charset="UTF-8" />8I 5, FT/R1ZM 1 HHUTF-8451L,

A EIPython 3R A S, FRFEZMUTF-84EL8, thEL
=W, PythonSNFRBEXFZES. LWEXEERINTH A

>>> print(' {R&EF, tH5FE! )

R¥, 57

>>> print("EER')
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gﬁﬁmwﬁm-

(£ 3.5
o] PIEE|, #Python 3%, BHRAE 289G X FFFE A PLIE
BT aa

D

N =
T =R

Python 2 BRIA B9 GBS 4& U2 ASCIl, LB RN T
EEHBH P X, EERPXNERE, Python 2fF B4 X HEEARE
EFFERmMNLEASRu,

2.8 X8
SEFTHEEAR, EE84H, ZEXKODERE, BHFHNEE
Nz EEEfE, BRELSHIRIETRENEFNDERERE, I

Lh, BRINEEREFTBE —BREAEMT 4. ATAHBAM,

Ailt, ZFEREFINABRESNELREERFRAMMT4AE—

THRENEE. XFELFATIE (comments ) , EFBEHN

» WL #" S5,

AR MBEME—1T, U DUMAEEUTHRE. AXERE
AN TFRAWT:

>>> # FTEI1+1 U R

>>> print(1+1)

2

>>> print(1+1) # FTEN1+1 G R



2z

NS “#" FieBX—17KE, 2EMBERZHRBE, X
BANEFIETN. AREEIEEZEFTEREFA, —THRNER
RBIDIREEEBRERML TREFATIE. BHFAESLT—RiE
Ja, AENECHBERATRY, MAIREREFRRALZER,

ABRREENAHEETREREFACE a2 WO, T
A 0, AMTFRES, TBRSREBEERE, ELHL,

+—

5 >>>r=10 #1510 B{E Sr

t FTEXBRAMIBEESRTNPRENES, WERNTE,

" RBRUABEEMLAES (BAESZGETURELFXHE, B
n EEERARUEMNDENE) .

3 >>>r=10#¥1F, B EXK

. GEFNEBETURIE, BKEFLIUTAFART

o RIE, FOUXAE ARERERE.

= 2.9 18

il X E E M — R A AN SRR
R, HEBEEMEORRREEE K

I (1) FIRGHFHRUERL? Hint)ER—PFH, 255
EHNGRE? Zid—T, AXERIXTHA:
>>> int{'hello’)
Traceback (most recent call last):
File "<pyshell#136>", line 1, in <module>

int("hello’)



ValueError: invalid literal for int() with base 10: 'hello’
FahKiw, BAE—TFTXEEQINIIEE.
2) AZXENXEFP, ELXERGAAXRBFTEFR?
NG .
>>> class="{R&F"'

SyntaxError: invalid syntax

+—

S ) EEAREZE TP, HHEERECH0, FREZEHR? HA
P

y XF:

t >>> 9/0

h

o Traceback (most recent call last):

n File "<pyshell#144>", line 1, in <module>

3 9/0

5 ZeroDivisionError: division by zero

M X B W RERSZE RN —HE, TEENO

i 2.10 [ ERE

14 ) XFALZ, WEEESHICEN?

Z. 5. INRBUARERE, MERESYS, SUH LY

I %@y, METERBMET, SF—LRERAMN, NHTHONE
SETX@T, B2, XRTTNESINERDBIBLT,
XUEEEG, BEEREEEL
K. ENGERLRRYE, ETELBREER, GEHH
T, ELEBARNENABENZFEATAEER, 54, o
) B¢ o) B0 75 S BB 5



(3) FRENBELABFTEAZNABHIX LT

E: FHEERERZEE, AENBNAR—EANTIERE,
FHNEDTSHFANDA.
211 BHEIHT, FEH

1. BIERBIEREEXNE S, WRE FoRMEEXEE

#o
lﬁ 2. DT EMNXFEFHEIAME, FEHICEXEXRT

5 3. BEEARBERSR, FBEIFHARRELTZE
t ffo

2 4. AFFHENBERER, TRHBLHIR, SiE5ER,
n 5. INBERUNEAE, BRNVEE—FIBEA/NGE, HMER
, B MVESREH-RZE—FORLNE, HEI6X (B8R
R, N T S D EiEe

; 6. AAME&MEERHTEE, SINERKES D7
= 7. BEAEHY, HENEXEN, EETONRBEHEE
g BEH4, HAEBETRE,

24 >>> habit="Python @ —["1REHANRIFIES HREFZHE'
h >>> print(habit)

I HROANHNNERE

>>> |len(habit)

HRINAHNERE
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AEFSIN—TFHES—BIESH, DIEEHMESBEER
TR (WX TRHFTHS ) ARAAE—RBHNEETENES, XETER
P EHFHFR., FPythont, REXNEIESHEFII
( Sequence ) o PythonB8&6FANEFS, BIFIFR. TH. FFFEH.
UnicodeZ & &£ . buffer’f & FfixrangeX &, A=EES R EEHNT
T, BIAIZFRFOITTA,

3.1 @A I EE

AHBIIRMTAZA, KTENDBPythond 5B FH#E
E, XEBREAIRMTAPEHS A,

Pythonh Fr & A& o] DU i7— 45 E B E, B XS
(indexing ) . 43/ (slicing) . FF3I#80 ( adding ) . 3=
( multiplying ) . LR #FR . KE. /MENEKXE,

3.1.1 &3]

FFAlEPythondh B ANEIES W, FINFNEITEE S
—1T8F, RREAEFIPFHNEE (RS]) , E—1TFRSIE0, =
NER3|IE1, DUtEHE,

FIGFETRABRERSH, MOFI5EE, TDLAE RS
SR FEIM T R#HTIAE, TEBRIXEGAFANB—NRTSH
SWMITENFIF,

>>> greeting="Hello'#/& X = greeting, F M {EHello

>>> greeting[0] #1RERSHCE, FHEINA. AFEFS
PRAFRITENRSE

N

>>> greeting[1]



LI
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gﬁﬁmwﬁm-

o
>>> greeting[2]
|
gES, FIPHTEMNOFLE, NEBEWKE RIRFF %
S, TRTMBERSIHE. RMTENATXNA: AXEENFE
S, APRSPRAAFRTENRESE XTERAFTEILE.
KT I HBA, W —HE, —BRMANETERS, B
rFsE (—MNIFEHRS, FT&M0FEE ), SIH—7FSE, 3
ZHFSHNIEA, BFFPHNFIIEEL,
XENHSMERS, TUBERSIREITER. FiBFIIE
a PLB I XFp A N# TR S

-
~

o =r
T =R
FTHEEHFHARNFT, Rl0kBE—PTE, L0

, FEMRGD, R3I0EATEH, RI1IEMFT e, R3I25ATE

lo

FHARGFENETEBIRHSRITEN, EETUMNEG
FAEBERSRBMTRERR? &M —X, AXEEXATEA.

>>> greeting[-1]

‘o'

>>> greeting[-2]



|
>>> greeting[-3]
|
>>> greeting[—4]
o
o UEE|, PythontFFIm e DIMNEFBERS|, G1ANT
N RRSEN-1, NEBABR,

: fEPythondh, MZE MG RIIFRNEEES|, MEBZERSIFK

; AREES|, FRAAHRSIN, Pythong MEE— N TTEF 1T
o BE—ITTEHNNEBRSE-1.

n

3

5 »

A x B

vis BEE—NTENHRELRE-0, BEYIHEE—H, -

E 0=0. -O0F00&EPIE@ME—T TR,

o METHNLADAREITINES, #HTFZFBENRIINBEXT

P ER, HEFEXEROTL, FTERE—AF, ERERD
BN

>>> 'Hello'[0]

H:

>>> 'Hello'[1]

Iel



>>> 'Hello'[-1]

‘o'

>>> 'Hello'[-2]

|

gEE, BEEFEHERS|, FTEXZEHFTSIARIT. B
J EERARSINARNEXTENBRE N,
it WRRBORE—PFI, EEUMERENERHITRSIRE

: R? AXEEITHA:

; >>> thirdth=input()[0]

0 happy

n >>> thirdth

3 'h’

5 BHRHERTES, EENRENROERHATT RSI#

MRS

§ RS E AL TR FRE, BTN ERERS, &

B PIBERIHMIEREFI,

I z1294

I F3I AR BN TERG T, RS TN —EEER
M EFTHE, 2RI ESHRENAM PRSI, EXEERH
A

>>> number=[1,2,3,4,5,6,7,8,9,10]
>>> number[1:3] #Il &S| AFE—FE _NTE
2, 3]
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55 H M = o -

>>> number[-3:-1] # A RN EFF I8 1HE, MEREFE=
MEEHE _NTER

8, 9]

HERESRITUEER, THEERIFESRS|, XFRI
RS, HEXTRBFIN—BARITE,

DhREBEFASABTERERIRSIENDLR, F—TKSIW
TEBEENRA, EZTNRSINTETEBIED RN BEEEN
asx<b, xERMNBEBINATE, aB0 h #EFHNE—TZRSI, b
EEZTER5|, bAEBEEXNTEEAN,

XT EEHRE, REFTERENRGEITTTE, EHIEHRS
o] DUX A #1E

>>> number=[1,2,3,4,5,6,7,8,9,10]

>>> number[7:10] # & /E3 T TR

8, 9, 10]

B BB AFBANE X F3 0 E X TR ®E, numberty %5
SEANZAY, BSAHIEONERIITITER, E—TAHFENT
%, EEETHERLE—TEZLE, ALESIEE—TNHz. X4
WOz B, WRBEMIIRNGEF16, BIEHRNERS], B4
E? HMNEHEE, WAWT.

>>> number=[1,2,3,4,5,6,7,8,9,10]

>>> number[-3,-1]

8, 9]

ZREFEREREE TR, Bl FEARSIEARE—T
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TENT—TTR, WAWT.

>>> number[-3:0]

]
XTHHERALFE, ERA-TEERZE
BEXL, REESAPREDNRSILLERBNNERS|IBRE I

R, ERUER—TZ=FF. b Efld, -3REREEEITT
X, IRRF—ITLER, AUBIITTRESE—TTRBLI, BIHE
F—TLEREE, ILBGINEREZFI.

BNEBE4REIAHRRSINATARERE—TTREE? XEF

— M REFEUIUEH, URFTERSGN TR BRFIERENTE, AF
BEANRSIREATE, WAWDT:

>>> number[-3:]

8, 9, 10]

o L 5 RAD AN AR 89— A%
IEHMRS|IESEAXFAAR? HALT .
>>>number[0: ] #ANE— T TEF s, ML EHER
[1,2,3,4,5,6,7,8,9, 10]

>>> number[:0l # G —TTTEAE—T, BLEAT

[]

>>> number[:3] #IEHI3 T TTHE

(1, 2, 3]

R LG R DAENEA T EHRS,
RIELTABHERTH, ERFEREEDFI, WATRUEHE
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%] S5 0 T~~~ T

55 H M = o -

MRS LEENT, BAWT:

>>> numberl:] #ELZE A

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

BEHSREENFI,

HITHRE, TRAFGHNER2BREEE (TREERE
wEEE), AXMAZXRESZN TR EFOEM, EXEEWFIFR
ESNTRRMERFM, EEETERE, tEWERFIInumberd
NATE&HE, U—TFIETRLER, AREN A AR TESLIT .

XFE@mXFER, PythonABNRH_ T Z—1M58H—F
K (steplength ) , ZZEREERIZEN, £ZBRFF, TK
Elo THEEAEERREINMNTKEMELFIINTE, BHBERDFF
IBHEREZENFBETE. Mo IERARKINTKET, BxEIRE
K, TREINIZEEHN. BAWT:

>>> number[0:10:1]

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

B LEEANRGITUESR, PREEF—1THF. Xfazln
ETKHNERNRE, BEXMNRBRNEETKENT AKX, FRERA
zath—H, BEESTKEEALIRNE, ERSEHR? HAW
—F

>>> number[0:10:2]
[1,3,5,7, 9]
HLEENBESERATREET, XFnumberF3l, EETZ KA
20, FENSRAETWHEEZENFEUFI,
HERTH, FKFEART 1NN, SEI—TBHIIHELE



TENFI, flan, BN EEARENTKA2, SRINFINENFTIEE
FRERBITITRNFI . LR ] DUXAE{EH -

>>> number[0:10:3]

[1,4,7,10]

>>> number[2:6:3]

l [3. 6]

-*"-PN >>> number[2:5:3]
y [3]
; >>> number[1:5:3]
o) [2, 5]
n

B EEEHTMER, FHASKNARXNEERR TN,

3 BT EHMEAFTN, REANEATRSIATHERBLE
g AER. RIFWT.

M >>> numberl::3]

i [1,4,7,10]

E FHNBERFFINPEINTEANE —TERLER, HEHAD

wn RSlHEREAT, TRKERENOZEESTITE? WAWT -
>>> numberl[::0]
Traceback (most recent call last):
File "<pyshell#73>", line 1, in <module>
numberl::0]

ValuekError: slice step cannot be zero

RO ERSIFRN T KAEE N0,



-

Lo 505 0 T ~+< T

W EEHW = o

#
S

TRETUTUARNEE? MAWLT .

>>> number[10:0:-2]

[10, 8, 6, 4, 2]

>>> number[0:10:-2]

[]

>>> number[::-2]

[10, 8, 6, 4, 2]

>>> number[b::-2]

[6, 4, 2]

>>> number[:5:-2]

[10, 8]

>>> number[::—-1]

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

>>> number[10:0:-1] #58 =M &5/ 40, MAEFIFHE
— PR

(10,9, 8,7,6,5, 4,3, 2]

>>> number[10:-1] #IREFE "M Rs5| A=, o IEE|FF
H—NITE

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

>>> number[2:-1] #REF - 1FR3| A=, aTRIERE FFH
— PR

(3, 2, 1]

>>> number[2:0:-1] #5 Z &5 40, BAE|FIPHE—



LI

%] S5 0 T~~~ T

E%ﬁmwﬁm-

TIER

FaHNBEERFBEAIATFER, FSAMETSKENERE
LRERAEFHSKNERIEBRR? XREERSKNABSKHF
[,

MTFIEEHT I, PythonEMFINASLEFiamEBRIITE,
BIRE—I xR TRk, MEMMNFIIEREIFLE AR
TR, BEE—TMR, EBETKMPAUEFERNTERS, MAL
SRUMIEF ISR TE RS,

ya
BILROIETIES, EHAMRTKN, REE_TRSIAZT
FTRBEFINE—P TR,
3.1.3 Fr 54870
fERNSTRIFETHFINNEREEE, WAWT:
>>> [1,2,3]+[4,5,6]
(1,2, 3,4, 5, 6]

>>> a=[1,2]
>>> b=[5,6]
>>> a+b
[1, 2, 5, 6]

>>> s="hello,’



>>> w="world'
=== 5+W
‘hello,world’
HEINBEERTUES, MFFI UM FFIREIE
NES&ERE, EERNEGERAEZNFFI, FRHEFILITBEINS
l i, ERENERERFHERI, HFRIETTURNTH SR
Ao FIENIR? SREVFHFINEZEFHEFINE? BAWT .

5 >>> [1,2]+'hello’

t Traceback (most recent call last):

2 File "<pyshell#103>", line 1, in <module>

: [1,2]+'hello’

3 TypeError: can only concatenate list (not "str’) to list
5 >>> typel([1,2]) #EUE[1,2]80 B A list

M <class 'list'>

§ >>> type('hello') #8L & hello B9E B A FFF &

L& <class 'str'>

%

N HEENHESRUMUER, BFFINFHFSFITER
I ENSEE, HERERNERE.: REIRMINIFNEE,
B RERT G AEXREERNAFILEBENSE
THRIEERE, TREENFIITEREINSHTFIIEEERE,
3.1.4 F&
AR ANFEZEZHNEUNZ P EXNRE,
A— 1M HFXEU—PFNRERFTOFI. EFAFIF,
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55 H M = o -

|

FRERAFIFREECR, XMEFINFHNFZE, ARXREERERATHA.
>>> 'hello'*b
‘hellohellohellohellohello’
>>> [7]%10
7,7,7,7,7,7,7,7,7,7]
MBS REE, FIHERE 7T NEIRE, A S T E
FHHNFEEEH,

#fPythondr, FIIMFEAB T AR LU
WRECE—NEEFF, Bl LUR RG] —4H3FEL—
TREFINFIKENGT, IETMURERSHFTENIIR, FH

T,

FHFRAEEBEIRITRES (1) Fox, TREUWHT AR
FEEH. WREBUNE— T EHIOMREZTEZNZE, HABREE
FERAARNIIR, ZEADR? FATST MR L ey = F—A3E 10
BN HNEF, BERENTIIR, BWRITE,

WREAN B —TKEAXNFI, AR/BELE T RENVE -
HE=E, ENKFE-—TERETZTE, NEWxHEMTE, TRUE
FANone, None@&Python®INE{E, MU S XE "XE4WE
F" o Blw, MAWT:

>>> sg=[Nonel*5 #¥1181ksq AEH5 NNone HIFF 3

>>> S(

[None, None, None, None, None]

MBI FATTLEZ, Pythonth 895 %5 %07 LIES BhF A1k



O Q0 o~~~ T

W

R —EERIe b . FIRA M —EERE#EE. =FIKFNone#l s
REREE TEN,
3.1.5 AL R # 1

ATHRE—MEEEEFIP, PythonAFAEH TINER
B NEEFMFANNHNREINEZEFFTLRR, nEEFATREED
FHETHE, HEROREER, RERERAIEERDOTue, FRAR
B[Ol False, XMEFFIRERREZER, REONEEHERRE,. X
THREEFNEZABREEREEZEDTPHITNG,

TEHHRNBAFEANEZTEERBA

>>> greeting="hello,world'

>>> 'W'in greeting #1Sllw EEHEFHE D

True

>>> 'a' In greeting

False

>>> Users=['xiaomeng’,'xiaozhi’, xiaoxiao']

>>> 'xiaomeng' in users #G M FH B EEHEFHRIIFTF

55 H M = o -

#
S

e

True

>>> 'Xlaohual' in users

False

>>> numbers=[1,2,3,4,5]

>>> 1 in numbers #i M F 2 T HEHFI =T
True

=>>> 6 In numbers



False

>>> eng="** Study python is so happy!**'

>>> "* ¥ ineng #GN— BRI ESHEFTHR T
True

>>>'$" in eng

l False
’”Pﬁ" >>> 'a’ in numbers

" False

:\ >>> 3 In greeting

0 Traceback (most recent call last):

¥ File "<pyshell#123>", line 1, in <module>

3 3 In greeting

5 TypekError: 'in <string>' requires string as left operand, not
A int

i HELENBHSRITUES, AN DRSS F R
B grRsENNNiiRT. FATUEY, HFXUREEFHEA
=4

¢

won BfBETIn#HTHREREN, MEFERETREHFIRP BTN
T FEITRL 3 BAS S o
3.1.6 KE. R/MEMNZKE
Python ABARHE T KE., EXENK/NMENRNEZRE, X
N B A B R E 5 B Alen, maxFIming
STEZEAFEAR? £XEERIBHA
>>> numbers=[300,200,100,800,500]
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>>> len(numbers)
5

>>> max(numbers)
800

=>>> min(numbers)

100

>>> max(5,3,10,7)

10

>>> min(7,0,3,-1)

~1

HEAMSERTUET, lenREUREFIIFHEETEAOE
B, maxBEFAminE 25RO FIPERNE/NITE, FiZRE

d, MEH/LNRBENBASHEZFS, TEAINTNBRRER,
maxFfImin&H NS HANE—TFI, mMEUZ T EaFEEEASE,
4 EEARRZ M FHNE R ENR/IME,

3.2 FF&

MHEZBTREZRIEF, JUELRIIRNINEIR LEERK
o RN ENRIRAB T THANFZFENLT. IXRNABETE
# ( mutable ) » FIREBRFLERTFH. EBRMEFENFE, KTE——

TN A,

3.2.1 E#HIIE

HNESNT PR ERNFXFINEE, WRsSI. 2H. 18

. FEEHBERATIR APBNMB—EFIFEEmMIIFKFEN



ik, XEFENERABREHRIIER, BETERME. TEMR. 5k
WEMIFRTZE TAR—HITHA.

1. mwxEEE

BMNpTE2IEMEES, BESUSREAHRTIIRY
A, Wa=2FE—FXTINFXN AT, XERNFBEIRSIRICE
TMFEMNENTE, N ZVNEN TEEHEE, Walll=10. X EH

S5 0 T~~~ T

W

—+§+ﬂéﬁ==|=l%3=f-ﬂ-

>>>a=[1,2,3,2,1]

>>>al[1]=10

>>>4d

(1,10, 3, 2, 1]

>>> al3]=10

=>>>d

[1, 10, 3, 10, 1]

HiLFHA %S ZEMOFF e |

METABEFRTIEE, BT URERSHIIFR P X
THEREFHEE. RATUEFEE, ESTMEANEEENER?
BMNEX—T, WAWT.

>>> a[2]="hello' # /S A2 WTREE, M—TFRB

=>>>d

[1, 10, 'hello’, 10, 1]

<class 'list'>

>>> typela[1]) #3l 5 7T EEF R B R EN{F H
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[ ok H ol = o -

)

<class 'Int'>
>>> typelal2])

<class 'str'>

HLEMNEESRIUEH, TN —MIIRPHATERAR

RXEME, L TR, JRabBEAINEBNE, hhstrX
R E

BRI EZBERNEANESBITIRFAERES, £

SERTDEER? HMNEHX—T, BAWDT.

>>> tring=[1,2,3]

>>> tring[3]="test’

Traceback (most recent call last):

File "<pyshell#43>", line 1, in <module>
tring[3]="test’

IndexError: list assignment index out of range

FLEHMRFEIG, tringfiiEARS 22, YLHSHINTE

BMENRSHE, BLEHN. TEA-—INTEETENNERE. W
o, BRERE, AEEINFIERREPORETUEHRN, B
I AT

>>> tring=[None]*5
>>> tring[3]="test’
>>> 1ring

[None, None, None, 'test’, None]

B EHE SR G, o IXHEE i & TR



LI

%] S5 0 T~~~ T

E%ﬁmwﬁm-

* R
TEA—NT A FETEFNLERE,

2. WM E
HTEMENRGTNES, TEAI - TEFENLER

BHo —BHskT —NFFk, RAEBEXNIIRPENTE T, &

FEAINRPENTE, WFTEFENIRPOTEHET —B, B

AN TEEENA TR, PythonP 2 E=RME T XV 8977 7A B B 180X

HERR? EXEEEEN. BAWT:

>>> tring=[1,2,3]

>>> tring.append(4)

>>> tring

[1, 2, 3, 4]

B REIED, ol A{FE Happend() TR AMTAREX,
append) AEE— THTHEINRKERNFN RN A A, ZAENE
AR

list.append(obj)

iEE PlisttizIIFR, objfFzF/ERIElistd TR E X
Ro



-

N ==

T R

append £ A J7 =\ Zlist.append(obj),

R A T B % 45 RS K] . append() 7 7A N /2 {8 2 #h iR B —

ST
p EBHEnFEHsIx, mMEEEEMEERNIIR, FTEER/Lappendl)
Y B8R E.
t
h >>> tring=[1,2,3]
£ >>> tring.append('test’) # X I1 Z & £
n
>>> tring
3 ) ]
[1, 2, 3, 'test’]
5 >>>s=['a",'b",'c’]
N : -
= >>> s.append(3) #5M1EF
Jt >>> S
5
% [Ialr Ibl, ICI, 3]
N

B EEHRFIT SR ATRIESRFFIIFRNFHFE, W
I EFREFINPRINEF
3. MBERITE

MEFEI TAIIFRPENTER, EETUEIIRFMERTE
Ug? 207 i 89 7= Bl .

>>> tring=['a’,'b’,'c’,'d",'e’]

>>> |len(tring)
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55 H M = o -

5
>>> del tring[1]

>>> print(MERE =TT : "tring)

MErE_—_1TTE: ['a', 'c,’ c'd', el

>>> |len(tring)

4

B EENREIER, TUERAdelMRINEZFN TR, LEHH
wBE AdellifR TtringdlRFAE PR, MERTES, EXRED
THUENINREARI AT TTREMNIIRT o £ M delfr T o] DU ER 2=
FHFR, BATDMERIIRPNOEFT, BWAWT .

>>> num=[1,2,3]

>>> len(num)

3

>>> del numl2]

>>> print(MERE3 ML EGE: ,num)

HiERES TEEE: (1, 2]

>>> len(num)

2

TN EESRESAEFTIIRPHMERT TN AT

BRT MBRIIFZFHNTER, deliRse BT MERAMTE, BIEHE
EEHEETZBFRNT B,
4. nhEE

DTRBERINR—TRARANEFME. TFETHEHHNRE.



>>> list(' ZHEGFE T )
=, H, =L R T
>>> boil=list('ZHZFRE T )
>>> boil

=, H 'L R T

>>> show=list('hi,boy")

+—

LI

P >>> show

y ['h', i, b, o Yy

:‘ >>> show[3:]=list('man’)

0 >>> show

" ['h', L 'me, tal, 'n']

3 B ERRGFITUED, TlBET T EEENIIFRHETE

5 o mOAPHRMNBISABRETETRSIZEUNENTE, W¥boy
M B#ImanT .

 ERRBPIAT AFEB——lsE . lstEE T

g ERRBFHEERANIIR, ZREN—TIHEREREFFELNED

s %, BENXARESEAIE, LstIBHEFANERTFZHSE, Fraxks
I NI EERE A,
BT EHETRNINE, P RBERET4ARKNIIER? 5t
E TG
>>> greeting=list(‘hi')
>>> greeting

['h", "T']



>>> greeting[1:]=list('ello’)

>>> greeting

B19#r—T, B LgreetingiNW{EZ'0', '], BEEE
FREREERSIZENTESET, NSRS 1NBENTERSRNY
l o7, EERE2ZEHRERLE, EARBERYDR? A —HBET
A BEHANME, KELTL?

P

y XEahRhBER —TRRANDEE, JUFEFRSEFIIASE
t KNFINES HEH,

h

. R IR EE T mHRG.
n >>> fleld=list('ae’)

3 >>> fleld

. ['a’, 'e'l]

5

M >>> field [1:1]=list{'bcd’)

= >>> field

J

4 ['a’, 'b", 'c’, 'd", 'e'l]
A >>> boil=list{' ZHFZFE 7 )

I >>> boll

(&', HELFL R, T

>>> boil[2:2]=list('2016 FHIZH")

>>> boll

- - A A R R T S O I S i
M EAHREITUEY, TUERBBREMNETTENER



>

%] S5 0 T~~~ T

CHk B H W= o

THEFENEBRAF TR, EE U BT LIRGIN A EH
TH1E,

H5%, LONRPIEFRE "B 7T—1M=0k, ki
fEREwA—TFFF,

B ZR B2 E R T 8@ Mappend() Ak, Fida FEE
tbappend() A7A3R KZ T, append()FAREEFIIZRESBENTE, M
, PRBETUEEENVNEEINITER,

FIXE, ECENEETEMBRTENEREE, T RHEE
EEXFEROUMBRATIER? &8, ZXFROUMBRAOTIEE, T I
ESE—TFXPMEE,

>>> field=list('abcde’)

>>> fleld

>>> field[1:4]=[]

>>> field

['a’, ‘el

>>> boil=list('Z {2016 FREZEFE T )

>>> boll

(& CHE, 2,00, 6 R E, RS T
>>> boil[2:10]=[]

>>> boll

%, TR T

>>> del field[1:4]



>>> field

['a’, 'e’l

M ETREITTESR, £87 8] RENE RIS
MNuEE, WERABAN—F, TN —PFIPEBRMNENTRETT
I BR o

l FiiEE 4 ERENG TR BT, HAHEREMNSL
Ay NDhgEfldelM BN BIES R E—HH,

P

y 3.2.2 REIFE

t AMHNBHNEESEENIIFR, JRESTUKRER? I
2 0T &=

n >>> field=['a’,'b",'c']

3 >>> fleld

: 'a', 'b'. 'c']

5

M >>> num=[1,2,3]

g === NuUum

Vil

14 (1,2, 3]

-

A >>> mix=[field,num]

I >>> MIX

>>> mix[1]

(1, 2, 3]



A EFHNRESRER, AIRPUTKEIR, HENS
TR RIEESIR,
3.23 FIFRITE

BINZAMNETHAT AT, XPNB—TSREFYHEX
NS —— k.

TEEERNREREBEHKRANRE, XRAUEEIIER. 8F,
A RAEEFHENRMEENT R HAEANBAATNHEE — TR

+—

5 B, WEERWT .

t N8 TESE)

" b T 4035 AR RT Mappend()Jr MR BITT &0 77 3% M X

n ARAEBXNRMINAZEZAN, BMEZEH—1TSSREF, FZEEHE
- NBSPADRERET LS. RTEEZLFE-ERE, HEH
. FOEREOE A REM,

},SR FlFz P Hcount, index. sortFLLEERN T A, THE—F
£ Th4,

g 1. append

26 ZAEANHERNABE, NEEAEIIRARERNFTN R,
Y gEARA.

[ list.append(obj)

2. count

count0 Tz TGt E TN TR EI RSP HINVRE,
count() A AHNEEZW T .
list.count(obj)

B E PlistiFRFIFR, objfFRINFR P FHiTHIX Ko



%) S5 0 T ~+< T+

W EEHW = o

¢

v ML

FHZAENRAIWT .
>>> fleld=list('hello,world")

>>> fleld

>>> print('F] Ffield &, FH&o 83-0%. 'field.count('o’) #%t

AR ANFFITE

FlFfield , FHo 897 %: 2

>>> print('Fll Ffield &, FEISPE. ' field.count('l")
Flafield ., FEHATEH: 3

>>> print('#l Ffield &, F&a 8914 ' field.count('a"))
HlFfield £, FHa B7E: 0

>>> listob] = [123, 'hello’, 'world’, 123]

>>> listob] = [26, 'hello’, 'world’, 26]

>>> print('#15 26 89748 ' listobj.count(26))

726 NE 2

>>> print('hello #9/~%1. ' listobj.count('hello)#%t 1t & &

hellotf ™45 1

>>>['a’,'c’,'a’,'f",'a'l.count('a’)

3

>>> mix=[[1,3],5,6,[1,3],2,]

>>> print('ix B FRmix FIZR[1,3]189 4079 . ', mix.count

(1,30)



REFNFRmix PIIE,IINNE L. 2
3. extend
extend) HZB T HEIFRRE—ARMHENS —1FIFHEZN
B ( AFART BREERNIIZER) o
extend() A AEBIEEZWF .

l list.extend(seq)

A HiEEPlistRFRFIFT, seqREBTEIIR,
D ERWTRRRALT,

t >>> a=["hello’,'world']

2 >>> b=['python’,'Is’, funny’]

= >>> a.extend(b)

3 >>>a

5 ['hello’, 'world’, 'python’, "Is’, "funny’]

M U EBRESREERREEREEE. extend()777EF0 75870
§ B 4ARBIR? RINEEE FEHRE.

T4 >>> a=['hello’,'world']

\%@ >>> b=['python’,'is’, funny’]

>>> a+b

—*."

['hello’, 'world’, 'python’, ‘is’, "funny’]

>>> 3

["hello’, 'world']

MBI ENERATUEL, AP REIPaFbEEEE—HH,
BE—ITrElPRELaNENSE - PrfldHban{BER—H,



IS H, extend) A EAMFIENNEZXHIE
extend) FAER THYT BHFS, WafEtlae; RENEERESR
Bl —eHmFIzk, W EmARE, REHE— B Saflba| A6 H
iz, MAZEBRRIENEE,

H5, ERRGIBTMANTRINS R BEXHERNG

l R, BAWT.

A >>> a=|['hello’,'world']

: >>> b=["python’,'is’, funny’]

t >>> allen(a):]=b

2 === d

= ['hello’, 'world’, 'python’, ‘is’, "funny’]

3 o EET, B ERAFEHextend) AE—, TNEFEXR%
. Hextend\ FEHE, BEAFASHEEXNTE,

M 4. index

= index() 7 AT MIFZR PR EFEMEE— T RETN RS
g B index()VAEREZXWT

\i list.index(obyj)

I BB AP listR TR, objREE RN R,

ERZATEANTRBIWNT .

>>> fleld=["'hello’, 'world’, 'python’, 'is’, 'funny’]

>>> print(‘’hello ES|LE 4. ' field.index('hello'))
hello IRS|LEA: O

>>> print('python &S| E A . ' field.index('python'))
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o

W

Eo
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pythonBIZES|NEH . 2

>>> print('abc RS E X . ' field.index('abc'))
Traceback (most recent call last):

File "<pyshell#21>", line 1, in <module>
print('abc 89Z& 5| &% . ' field.index('abc'"))

ValueError: 'abe’ Is not in list

B AN REIES, BZXHighello, SEHUELEZSISH0

NI E; #FERHlpython, EAZRS|SA20NE, RS|FFNAEELR
TEEFITHNE—H, MREBRIKRFAGEFTHRE, BEESRE
e, FUETFAEIRIHITE, Aindex() A EZRERNSIR

Insert

insert) A TMIFZRIFHEENMEE BN ES| L

insert() A ABNE AW .
list.insert(index,obj)

B L PlistitFTAIZR, indexR T RobEEHANERS| L

, ObRFEHANINFRF TR,

fFRZAENREIZT .

>>> num=[1,2,3]

>>> print('fl A Z 5 #num: ',num)
BmAZRBnum: (1,2, 3]

>>> num.insert(2,'l AL EAF2 25, 3 ZH)



>>> print('fEAZEHnum: ',num)

BmAZESnum: 1,2, "SAVEE2 2F, 32", 3]

B FEAREIEET, insert() 7 EEEE FEHN,

Sextend() 7z —#, insert() 77 AR IEth o] DU B IA A @
FIN D R E{ES,

l >>> num=[1,2,3]
-""P“-* >>> print('f#@l A Z 7 8num: ',num)
y FHAZEHInum: [1, 2, 3]
It1 >>>num2:2]=["fE AL EHF2 Z2/G, 3 28]
0 >>> print('fEAZFHnum: ',num)
¥ HAZEHnum. (1,2, HBANEBAE2 25, 3 27", 3]
3 Bt 5 R insert 2 ENE R —, BEFEFRZHEHinsert
5 BHBR, NZASHEBEXTTER,
M 6. pop
o TERTBRIIRPH TR (RARE— T
s %), FEREZTERNE,
J pop0FrEHIEAIT
T list.pop(obj=list[-1])
B A flistkFzIIF, obj AT ENSE, KREREZKRT
RILEHT R,
ff FAZ A AN REILT .

>>> fleld=["'hello’, 'world’, 'python’, 'is’, 'funny’]

>>> field.pop() # L &%, BRINBHREE—TTTH



funny'

>>> print('#% R T R G #field: ' field)

¥ BT & Jg ffield: ['hello’, 'world', 'python’, 'is']
>>> field.pop(3) #ZERR/S A3 W TE

g

>>> print('#% R T & & Hfield: ' field)

i %G T &S tfield. ['hello’, 'world’, 'python']

+—

P

Y >>> field.popl(0)

:‘ ‘hello’

o >>> print('# R 7L & fa Mifield: ' field)

" T E G 8field. ['world', 'python']

3 B EENREIES, AHpop AEBRITRE, AXEFEIR
5 FENHMNBHRTHBITE, wEEREIP By, iso B
M funnyBtRESH, BRIABREE—, isHBRNIEREEANES
5 3T

a:l’_ T o

[

=2l

N

T =
pop A B —— N EREESIRXERB TEE (RT
None ) 89913 7774,
EFApop AT UL —FpERNEIESEM—K,
HRNEERGEME 8, —RBE—IEF, EEET



EFHEN—E, REF—TEFN LA —TEF, EEEFH,
XA, REMAKRNERTL#EZE, FRALIFO ( Last In First Out ) , BfI

Spria s

RPAMANBEREERTR —HNOFIB——A (push ) F0H

l % (pop) o PythonZEB AR AL, 1BaU{FE Bappend 7 AR E, pop
A FiEFappend FZEMNBRESRIEHHER, WRAK (B0 ) HIFIH
D OBHlE, BEBHNERATRE, HONTRE

t >>> num=[1,2,3]

2 >>> num.append(num.pop()) #18 M1 &AL 9{E

n >>> print('num E NN EA R IR B B IRES ,num)

3 numiB NI BN AR BN ZEES R 11, 2, 3]

: HEEMNEESRED, BZENRKIAERNESINIIER

o FERE— .

=3 7. remove

g remove() T A THRIRPENMENE P LRI,

=2 remove() 7 A BIEE T -
o)

I list.removelobj)

IEE PlistRFTIIFR, objATIRIPEZERMIT R,

ERZ A ENRFILT .

>>> field=["ZcHF "B, P E' B, 23 B

>>> print('# RT3 Ffield. ' field)

HERAI A ZRfield: ['ZHE, B4, " E, B, 23, B
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>>> field.remove('f&#f')

>>> print('#% R /G4 3 field: ' field)

BirEdIRfeld: '=H, "hE B, F2I, B

>>> field.remove('abc’) #Ml BRI R P AR EFEN TR

Traceback (most recent call last):

File "<pyshell#71>", line 1, in <module>

field.remove('abc’)

ValueError: list.remove(x): x not in list

HEINREERES, REF—RAEANERBEKRT, B
“RzZEHIANEEEHBER, LEHASRFEIT BT, AR
BrmEklE, MERTSE—1, BERMIATHE,

EH, BEBKRIIRPAFAENEEATH, REXEHNH
BRIV RAEIN R G

E—SFEETHNE. removeE— N EEROENENE T
ETE %, EEX TR ZFIROE, SpophaiEHER,

8. reverse

reverse() A7 AT RMEIIRFH TR,

reverse() T A BB AT -

list.reverse()

tiEAPlistRFRIFK, ZAELBEEANSTE.

EHZAENRGIT

>>> num=[1,2,3]

>>> print('F) R & E# Hinum: ',num)



Y F R num: [1, 2, 3]

>>> num.reverse()

>>> print('F ‘R R E G ,num)

JFRER: (3,2, 1]

HIEENBESERESD, ZAEZNETIIFREANREE (F0
A HE fBremove—#E ) o

+—

ST
P
Y
t
h
A

0 5 B

VE: nBRBEEXN—1FIFHTROER, BBATTRIER
> reversed& ¥, XPMEHIHERIREBI R, MEIRE—PELE
5 (lterator) MR (1 ZNEKEBFHESIFEMAMNDE ) , o LB ISlisteEE LR
% Bl K3 R B TR, Bl
J >>> num=[1,2,3]
g >>> print('{& Areversed R4 5 "list(reversed
N7 (num)))
[ ff Hreversed & 4 13, 2, 1]

BEERNEFRINZEIERT .

9. sort

sort\AARH TR FRHTHF, WRIEESEH, MEHS
EIEENEER A ETHTHEF o
sort() A EME AT .
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list.sort(func)

B EAFlistREIIF, funchiESH,., WRIEEZSE,
REEA LSRN T EAFEITHF-

ERZATENTGOWOT .

>>> num=[5,8,1,3,6]

>>> num.sort()

>>> print('num 1 Asort F7AF: ",num)

numiEMsort 7iA/G: [1, 3,5, 6, 8]

B EEHEANSEREE, sotHEZMETERMINER, MR
EEENEE—EHAFHIIREIE,

N HZIZ L BHZINRADTREEN AZ (0
append ) , TEERBREERME—1TE, IENTHAAZREE
B, ESAPRE—THHFFNIIREEX, BNXERBRERBINRAE
iy, SIEE=fa T #E.

>>> num=[5,8,1,3,6]

>>> N=num.sort()

>>> print('E8n S RE"n)

TEn MERE: None

>>> print('Fl FZnumAF B HIFERE: .num)

FlRnumHFEHERE: 1,3, 5,6, 8]

B EREANBNHN AN —EER? HAsort FEEBNT
FFznum, E2REMNEZE, FTMBNREEIHNEEHHFHNnum
F01E HNonetin, ZAEEAIE#H AT 7302 £ num i B A RE{E 4n,
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ARiExngtiTHF, BIEWT .

>>> num=[5,8,1,3,6]

>>> n=num #& &353R numiit & 25n

>>> Nn.sort()

>>>print(EEn NERE:"n)

TEnNERE N, 3, 5,6, 8]

>>> print('num BIZ5 22" num) #num tEHF T

numMIERE: [1, 3, 5, 6, 8]

>>> num=[5,8,1,3,6]

>>> n=num[:] #FFFRnum) ;i B {E %n

>>> Nn.sort()

>>>print(ZEEn NERE:"n)

TEnNERE N, 3, 5,6, 8]

>>> print('num B R 2", num) #num REFEH

numiMIERE: [5, 8,1, 3, 6]

A EEHARTERTUESD, EARNFEIIFR (WSFznum )
DThREBMESS—1TZE (n) , MBNINFREB=HAF, XEEE
NIRERE, ATAREBIEOR—1TFIFR, HIELREFHTZEENEL
EXREINFDT R o

Wreverse TE—HE, sont A EAMEBE— 1N HERENEENRE
——sorted B3, ZERIMITUEBERPIIZNE XFTHF, AR
AF -

>>> num=[5,8,1,3,6]
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>>> n=sorted(num)
>>> print('ZEEn WREESREZ " n)
TEn NRMES 1,3, 5,6, 8]
>>> print('num 945 R 2 num) #num RIFRKE
numfMIERE: [5, 8,1, 3, 6]
MITERNBEBEEN—, sorted& o] LA TEMIFr
ElFREE— TR, Gl TFHEEEE.
>>> sorted('python’)
>>> sorted('321)
['1','2','3"]
clear
clear()HAHTE=AZR, ElhTdelal]
clear()JTA8EEZW T .
list.clear()
EEPlstRFRIIFR, TH/EEZASE,
£ Az ARG AT
>>> field=["study’, 'python’,'is’,"happy'l]
>>> field.clear()
>>> print('field 18 Bclear A% R field)
field 18 FHclear 7T /ZEHER: (]
HEMEESREL, clearmZES BB NI, BHEZ AR

Tjﬁﬁlfﬁ[mis fﬁ’fﬂ%fhrb, Iﬁljj_jfcfj“ffJ‘?ﬁﬂﬁE‘}EE ;l ﬁﬁ[gxﬁ_—r_



Io
11. copy
copy()TERTE®IFER, E{UTall.
copy() A EHNEEIT .
list.copy()
EEAPlstRFI R, TEEFRASE.
A ERZAENRGIZT

+—

5 >>> field=['study’, 'python’,'is’,'"happy’]

t >>> copyfield=field.copy()

2 >>> print('E H| B ELE R’ copyfield)

n 2 HEEE R ['study’, 'python’, "is', 'happy']

3 BUESROZAZNEER N, EEREAXNE NEE,

: 12. a%HRF

M WRBFBETRERBFTEANETHF ( NEsort AEBIAN
T BAFHIITE), BTNEEXERT %,

g sontAABMW DTS E, Bkeyflreverse, EFEHE],
‘inEﬁﬂ%?%i,ﬁﬂﬁi%%ﬁ?%ﬁuﬁMTﬁmﬁﬁz

I >>> fleld=["study’,'python’,'is’,"happy’]
>>> field.sort(key=len) #1 2 = E HE 2| KH F
>>> fleld
>>> field.sort(key=len,reverse=True) #1Z FF L B K Z|EG H
r, EEB NS

>>> fleld
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['python’, 'study’, 'happy’, 'is']

['is’, 'study’, "'happy’, 'python’]

>>> num=[5,8,1,3,6]

>>> num.sort(reverse=True) #HEfF /51

>>> num

8, 6, 5, 3, 1]

B EEMIRESROA, sonthzmw LS HEMREERR
mhy, ARREECHNFTERIERAZT L, XTEEXRLE, B%
ETZHEFANNTE,

3.3 T4

Pythonf oA 5F1FR £, TR ZAE T THNTEFEE
X (HZXIEINFHFELENERELN ) . SIRTANTEARE
B, NEREHESHRT —EE, EE83EIEZTH,

Blan, AW THRA

>>>1,2,3

(1,2, 3)

>>> 'hello’,'world’

("hello’, 'world")

FHNEBEEAES R T — %5, GRBLENETH,

HNAFEHEFSHERESR, .

>>> (1, 2, 3)

(1,2,3)

>>> ("hello’, 'world')



(‘hello’, "'world’)
TR = T, BEWT.
>>> ()
0
NREFBSFTABEEARNS, sie—T=x4d.
fEea—TMENTAHWESKINRE? TAEFUTER .

ST >>> (1)

+—

P
y 1

; BHERTETA, 92— MENTANIH IR E £S5
o F, WIMEBRSTHNTEEN—TES, flu.

n >>>(1,)

3 (1,)

: B L EHRAED, ESREE, RANESLSEERN,

M FTERAIN B THME X%,

§ 3.3.1 tuple &%

A tuple R LTI BEFlistER B EE AR E—4F, #EMU—PFFItER
F B, HEEHERATA. NRSBETA, SERSWERE

I Bil4n .
>>> tuple(['hello’,'world'])
("hello’, "'world’)

>>> tuple('hello’)

>>> tuple((‘hello','world")) #& %12 ;oA



("hello’, 'world")
B EFEMEEET., tupleRBfE ATHSE G, 52RO
EREEZ ARSI,
3.3.2 THMEREME
MR —HF, THLFE - EEREE, wipElxad. BT
l . MIBRoTA. RSIFMEBIEZEE, SA, XEBe. MERFEE
Ao FRENIIRNHBIERR—H,

5 1. A

t g EATHRRSARTAF NE, Fla.
2 >>> mix = (‘hello’, 'world’, 2015, 2016)

n >>> print 'mix[1]is: ", mix[1])

3 mix[1] is: world

- >>>num=1{(1,2,3,4,56,7)

f;\ >>> print ("num([1:5] is: ", num[1:5])

§ num[1:5] is: (2, 3, 4, 5)

A 2. Esoc4d

J RAPHTRETAEEH, BTN TARGTEEAS,
G

>>> field = ("hello’, "'world’)

>>>num = (2015, 2016)

>>> print ("&HERA: ", field+num)
SHEREA: ('hello’, 'world', 2015, 20186)
3. WERIT4A



THPNTEERRFMER, B RUE HdehE 0 ERE DT
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=,

>>> fleld = ("hello’, "world")

>>> del field

>>> print(MERENE R . ' field)
Traceback (most recent call last):

File "<pyshell#84>", line 1, in <module>
print('MBEREANE R ' field)
NamekError: name 'field’ is not defined

DESEHIMTARMGE, BHERLEREEE, HHE

REFH A feld;xBEX, BfieldEEAHFET

4. THZEsS|. BN
HATHME—TFA, ARl TAFiIsEME M ITT

el IE RS | —ETE, .
>>> field = ("hello’, 'world’, 'welcome’)
>>> field [2]

‘welcome’

>>> fleld [-2]
‘world'
>>> fleld [1:]

("world', 'welcome')
333 THRNE R
PythonTTHIRBE T —LAERE, MTETZTH. RO&
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KE. ROH/NME. JIFRERE R,
len(tuple) A FitETHTE N8 FHATIWT.
>>> tup = ("hello’, 'world’, 'welcome’)
>>> len(tup)
3
max(tuple) H TFIRE TTHF TEZHNEARNE. FAARWTF .
>>>tup = ('6', 3", '8)
>>> max(tup)
g
min(tuple)H T RE TAF TEZNF/NE. FHANWTF .
>>>tup = ('6', '3', '8)
>>> min{tup)
Y
tuple(seq) TR/ IR EHRATH, AT
>>> field= ['hello’, 'world", 'welcome’]
>>> tup=tuple(field)
>>> tup
(‘hello’, "'world’, "welcome’)
PLEAPythonh E A —LETAMANBERE, KFXATRIETT
BEHM BRI,
3.4 3% 5 TANX R
BN EEZIRS THANX B E T TAN TR AEEZ K,
TTAH—BE#sE B A2 2o



+—

LI

%] S5 0 T~~~ T

55 H M = o -

R TN THEFL2EX? BATHRTE, FrARIEESR
T WRUEE, EHATHRBIRIRERTAH, BNEFETHAT
1 -

>>>t=/(a', 'b’, ['A", 'B'])

>>> t[2][0] = "X

>>> t[2][1] = "Y'

>>> 1

(‘a', 'b', ['X", "Y'])

AEART®REI R, —MAXRSPEEE—1IE, waTll
FRA @A, — TR —HIIRRA—ENH, THE =%, N4gEED
WA, TE—R—EN_HHAREED, ZHEU ENAERR
i

RZHHAPTENARNA: ERE_EEHABRENE
A, o EFldet2], MESHIEIA, ‘B, tRIE—N—4HHAH, N—H
SR P IRIUT R E Mal0lf) AzUEREN S, EfmMt2]1PEE %S A0H T
% 0 A TV Et2][0],

FHATHAEXNEINTE, 2alEa' . 'b'F—"listF]
To FTERMTA—BEEXRATETIL? EABRKXET?

A2, BNEEEEXNTHBESN3ITTE, WEI-1Fk

SEANEBlstFIFRATE AFNBERAXMY' F, THWHE
E—ZﬁHﬁu
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1

!

tuple
0 1 2
Q\ \ '\\ list
0
\ "f;;. \
str
l‘al‘

E3-2 Jo4E “fE”

\

\

\
N str

IY'!
str

!Xl‘

X LEE, TANTREHIET, ALTHNFRETANTT
%, MElstAIRNTER. LA FisHsm A listF =R HxH 58
KIZ A, wtE
" ' 'BAREMARIEME'D', EE— st T EERRIEBEHMAN R, B

|mﬂﬁ FrlocdAn) “AE" BiEE T TZEMNIEM

[ listF R A S E20T T,

HE®7T “EEnfE" 5, tIE—1TRELRTHtupleBEE 4
i X ARIFtupleI B — P TE XS W AEGE T,

3.5 1A

XERHFEEMN—EERIIEZSIMAERERBIEZTIHNE

(a1, DA Bh 2 #A PR R0 R S B B B ) (0] 30
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(1) XAl T RFHITIHEE, BAFIPIFEN R
S, WfEgreeting="Hello'7=ffl 5 A greeting[10], EFZIfTAER?
B Agreeting[-10IX £ 88+ 4G R? #XEHED FTHTHRIE.

>>> greeting="hello'

>>> |len(greeting) #3 XL F & KE

5

>>> greeting[10] # RSB I HEAKERS

Traceback (most recent call last):

File "<pyshell#92>", line 1, in <module>

greeting[10]

IndexError: string index out of range

>>> greeting[b] #F7 fFFEKE A5, EFAKRBSTED

Traceback (most recent call last):

File "<pyshell#97>", line 1, in <module>

greeting[b]

IndexError: string index out of range

>>> greeting[len(greeting)-1] #5& KRS 2 FFFE K EF &1

‘o'

>>> greeting[-10]

Traceback (most recent call last):

File "<pyshell#95>" line 1, in <module>

greeting[-10]

IndexError: string index out of range



>>> greeting[-1]
IDI

>>> greeting[-5]

'h'
M EBREESREL, DLIERRSIN, %SM0FE, &E—

J TRENRSElen(st)-1; MRAERS|G, M-1FF%5, =TRIEE]-len

"'"'PN (st T

y HZRS|HHSEEE, PythonE#k —IndexErrorigix, BlZE S|

; HRER, ERARERSITESR, LERE—1TTENZESIZlen(str) -

o e

n (2) »R#EEP, RSHERTIRNRRESH, BEZR

2 HIL? GREEHN AXERXBALT.

: >>> number=[1,2,3,4,5,6,7,8,9,10]

;,5;\ >>> number[7:15]

= 8, 9, 10}

Vi

T4 >>> number[-100:-1]

\i [1,2,3,4,5,6,7,8 9 #&x5— M T EZEME

I B EBRESREBIZHRE, HEBHI 2 RHHHEM
NE. XEBEEFP—R . 7HREAFAERSIBANEI, 7HRE
HAGFAENRS RO Z=E, FANREREXNNE. Frnumber(7:15]
RE[8, 9, 10], number[-100:-111&EI[1, 2, 3, 4,5, 6, 7, 8, 91,
(3) WAUTREZEETAER?

>>> maxla,b,c)



Traceback (most recent call last):

File "<pyshell#114>", line 1, in <module>
max(a,b,c)

NamekError: name 'a’ is not defined

>>> max('a’,'b",'c')

o

AN m_ AR e, Eda. b, CREEEN, XMREE

+—

5 ErpenRrER, BN BHEER e, maxFEERERT, M
; HEgERETH, FREFAEFIUE,

0 3.6 oA E

: (1) BAFIREENBRAL?

3 . XPMRTHGREN, ELERSWMEAFNRRILE

. BHER, MREEE, BNTUECKRIEN, EEHEYE T
M EEESETR.

= (2) anfaskBefE G FRE 2 T4

g . listfltupleZPythonHEHN B FES, — X, —
‘fq$ﬂ$uﬁﬁ%%ﬁ%ﬁmﬁ¢%—ﬁ,@ﬁﬂﬁﬁ#ﬂ%ﬁ%@%

I WA, BATARTE, FFURBERS, MR, AT
AREBIRRREBTA.,
3.7 miAF ., FUEH
AETEHRTIIRMTH, EAZERIEH— T 258
B2
(1) 5% A B30t B A 4R fe T TR 27
(2) FIREWLIR AR 352
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(3) THBEMEEXRZEE? AERBWEER?
(4) SRS THNKHETA?

S B RARL0T (6] 53

(1) BRESKNIIRMTAFHITI R,
(2) BRSIWME THlstHIEETE -
field = [

['hello’, 'world’, "'welcome’],

['study’, 'Python’, 'is’, "funny’],

['good’, 'better’, 'best’]

]

# %t hello:

print(?)

# T 1 Python:

print(?)

# % i best:

print(?)
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CHk B H W= o

BMNIHELEMEIFHS, WTRT —EEXREREE, XF
FBENUE. R3NP R ERECEZBTVSER. XEBNAFH
BRI, 23 BREFE,

41 FRHENEREE

F B EPythont H&FE AHEHIERE, BT UEHRSI=S
('s") SIBFHE, CIBFHBREE, RENTENE —TMER
, B, 1HE FEHBG]F.

>>> field="Hello" #£!| 25 ff & Hello, W25 E Efield

FTBEfRAERIVEE (RS, 2R, HRFEE. KKE. I

MENRKRESF ) NFHSRMEH, BINAENOETESLHRET
XERE, TEIFHBREATEN, FIUFHREARTHHRE. 1§
BT &%,

>>> fleld="just do it’

>>> field[-3:]

i

>>> field[-3:]="now’

Traceback (most recent call last):

File "<pyshell#113>", line 1, in <module>

field[-3:]="now’

TypekError: 'str' object does not support item assignment

BHERERTNsrRBE NN R AL FE R,

HINHART XAZFHE, RRBEINWAAERHEEE P H
HAfT, XPNEEZEALIR? §la.
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>>>print (fBEATE = A AT

B E
EAAF
BESRAMT, XEEAHATEXZR\n, ®TRHT,
Pythonfh BB ZEXF, RA-1FE T —EERNEXFRF,
F<4-1 Pythonh B9 % X £ F7F
FEMFEN fhid BYER T i
VOTEATIEIE Y | BT \n fin gy
W B S w M )R e T
B[ 5 i i i ik 5
" AL \r Jial
‘a I % \f i 1
b iBf% Backspace) oyy AEENE, v fRRAAFF o112 fERIRIT
e R Xy il Bl s, vy MR fls0a {882 804T
W00 o \other LA S 5 L i B o g th
MNFamerae, EEDOTEIGE, IFEFHEXF
BT E
|‘$, E %j a:l'_ 1
5140 .

>>>print ("FBFHIEWNWES G AT ) #NEREXER
SyntaxError: invalid syntax

>>> print (B EV\W S A AT #EA BEXFF

B E
= b

HBEEERTH, FAVEXFHFRI TEENEGR, ~EEH
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E%ﬁmwﬁm-

X FHABERENNER, fEPythonfh HTFFENERMEN, R
HBR—EFEMEXNEE, REFHREXFH. XEFHLAZE
L2, RE—ETHRIT, FEENEITEELGRREESETAS
R,
4.2 FHEEI
FHAAL, BMNEFFENRELEEBERE. EFR
BH. Rs|l. phAtE—EHREXRNZEEL, HIXFHELEFE
%Z. BRI, LUAELHFERBERAATEEFRANFHRER
b1k,
421 FHBRIMUTS
FREEIXUEAREFETSS (%) XMW,

T =
%A DLAERE (kR ) BER,
4o
>>> print (‘hello,%s" % 'world’)
hello,world
>>> print ({NES5E%s & 7' % 10)
INESFI105T

HEEBMANARTLH, EBNET —PTHFEIMLNFTH
£, FIOMENEFERIMENE. BAUNETUZE—TFTHEN
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BT o
BRI FHEAN%SE AR AGRIEET, IFLTRERNEY
BRENNVE, BARSALAR. IMBERRAEER EES, Hi1#
BEM—TYetE—NMEL, HtA—FBRHNEXMEHL T,
mREMNEEH2HEEES, EEIECLHFNUEL TR T, X2
o DI %s HEFTNEANY R, BRIESTEEH%EDHNE,
FLFHNTRBIF, skRrREHSHHNESHEEN M AFR
&£, stElEstre WRAEFHE, B EHSIFRERAFHTE,
REIPEFIF10EMRAFTHE T, XA KRS HEIEEREH.
XERETFHERIMUN AN, EETELHRAEME
I, ZEADE? Python W IFATREHE 7 RI-2FFI AR R IULFTF S,
F4-2 FRHEBAAFTS

e Erped 7e filit

Yic Fr AT Rt ASCIT 9 vof Wt id e, W

Uis W AL TR Yoe HIERE - EGE R LT S M

%d g Ak E %E 1 F%e, AR EE R T
g i L R REE e Yog vaf FlYe RS

%o F AR TG 5\ %G %l Fl %E (i

Bx R AL CTT AN R Vap B -7 38 ) b 3k 0 k() b ik

X R AR EFF S-Sl R

RIEFRA-2, BIHE KRBT DERM AT A

>>> print (\NESE%s 5 T % 10) #FH %s fEA10 ML
L FRF

INESFI05 T

>>> print (MNESE%d & T % 10) #{FH%d EH10 &
L
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MNESFI05 T

HEMESRER, BEEL LUE A %sth el DU A %d#Ei71&
k.

WRBAADNALE (FFaf) , BaER %IV,
40 .

>>> print (B EZEPI HE A %f' % 3.14)

& E =PI 8984 . 3.140000

MEERPERZM/NE, EFANERBER/N G, ER
RIXA e a] PAfE S UL FF S .

MFTA-20TH], %foliEEREE. fPythontd, & A %fHT,
HANEERE, B IAH H6Rr/ .

DUt E 2/ e afBl, IEEBENEINWT .

% .2f

EERENRBRIA—TRXBA TN N EHFEREN/N

ffug. AR RIRREENFRES R, TRUEENIZIK

HAREFHEI @,
FAX M Ee FHE AR H 89K
>>> print (BB ZEPI 89E A . %.2f' % 3.14)
EREEPIAER: 3.14
BEEREEBNFEFEN,
KA 22PN STEMBEEH, LEREFADY

B %s. %d. Bf=T, el %EERFATEFFALEEZ, HitFS

TRMEIL, X808 TR,
BRI EH LR .23%XFENER, BEEEANSIN—
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TESSEME? 2T

>>> print (VNVERNRBIENEEEXZFRS T %.2f' %
1.23+'%")

MEHIRAENLEEZERS T 1.23%

BMHERED THMNEEYN, HHEXFARTR, FTEA
MAREEERZFZEN, BEEEHFNAZER? Bla0.

>>> print (YVEHNIRFIEENEEXZERS T %.2{% % %
1.23)

MERNIRAENLEEZFRS T 1.23%

AXMARBEE THRNEBEENG R, F3BNEIFHEE
FEHTHET%, SRABET—1, XEEALQE?

ffPythonth, FHEFMNEHSERGET, WRER
H%, RBERAICFH%, NMTTBREFEH%%. FHAXT ANEE
i T BE 25101 -

>>>print (BTN S:%s % '%")

BREBEIS %

422 7SI TAH

I EBEFNERESTUIEER TR, WRE AR
HEE (WFHR, T—=2HTHR ), BAFFERIAACIZEHHAR
B IATEARFRBRE (FH ), XBEXRTH—TTdH,

WREHFEELETA, AP —TnZESHFIREN 1k,
FMEAFE NN AEEIEIERT, B0,

>>> print (G FEE%s £, PEXHTELRBERESZ%s, F
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E4HRE %d = '%('2016",'EE",26))

SHER2016%, PEXHGTERBREZEE, FELERE
26 WL K

>>>print (S EE%s F, PELZHSEERAGERESE %s, F
EHKREF%d BE=H' % '2016','E%E",26)

Traceback (most recent call last):

File "<pyshell#149>", line 1, in <module>

print (S HEE2%s F, PEXHFTERGRIZEE%s, FEHIE
KB %d EM' % '2016','EFE',26)

TypekError: not enough arguments for format string

HUEHHERESD, AEZ TS UFNFHFSS, TRUE

ATHRAZ T RIAME, WRFERRATHEANRRFIEANHN—

Elsﬁ‘_{?'?_ ¥ -ﬁﬁ.ﬁg‘?ﬁﬁﬁg Fﬁ *ﬁ%*ﬁﬁ% ¥ HI:IH_\EJ-]J %IIZEI %u

R
WREAIREHAMFINRETE, FIAZHEREL—T
Ho RATAHANFHRTMUENML—T U LENE,
THEHNMBEXRERIRART, T8, XETNRFEEXEE
o
(1) %= FFicERIEBFFLG,
(2) ¥iR&E (k) . -REMFF; +RRAEEREZH]
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ENLEERS,; "7 (ZEFHF) RREHZHARESIE,; ORTEHR
BEUHABNAER,

(3) NFEREE (i) . #BMENFHEELNZRE
ZEEENEE. WRE*, REREMNETEHPEL,

(4) = (.) GEREEE (i) . UREBRNELE, B
FERTHREN G SENANE; WRERNEFHS, ZHFIHE
TRAFEREE, WRE*, BEHESMATAPEL,

(5) LR . SRFLI-2,

T EFFEA L R R,

1. R

Blan, #ADUFARE.

>>> print (B EEPI 8915 . %.2f' % 3.14)

EFEPI HEAN: 3.14

>>> print ((AHNMEAETR: $%d" % 96)

AHNIEAER. $96

HIEIHNBHSRUUET, GEERATESHEHRE
B, FHERREE,

2. FREENBE

G ERFREENEE, FREEEERGNERR
RENFR/NFETY, BEENFERERPNZE S /NS EE
FHEERENEMESSNRERFHFITE.

340 .

>>> print (BB ZEPI 8914 %10f' % 3.141593) # & FE &
410



EEEPIHEHR. 3141593 #FRFBEEMN10, HFFR L
#E8 N, MEWP T
>>> print ({REB2 fi/#, BRAEPINEAN: %10.2f' %
3.141693) #FEXFLE 410
REB2 f/h#, BAEPINEN: 314#FFHEEEZ N0,
l FHELHES D, Fe D
/I >>> print ("(RE2 i/, EREPINEN: %.2f %

P
y 3.141593)
; REB2 A%, BARPIWER. 31445, BEFRE
o EFU
n >>> print ((ZRFEBEIRI. %.5s' % (‘hello world')) #¥T ED
3 FHEELITFH
5 FHEBEIRI: hello
M RHHERETA, FREENBEEREREEL, FBEISS
§ () . BABETHESH, WRAHBE, RUAAEEES,
14 BEDUTFRES.
fﬁ >>> print (ATTH P RIMFFRBE: %*.*s" % (10,5, hello
T world'))
MITTHPRMZFFEBE: helo#Bm B FHEREZ H10. 15
L5
>>> print (N TTHPFREFHFEFE: %.*s' % (5,'hello
world'))

MITHP M ZRFERBE. hello # HHBE A5



BRHERER, JUER* (ES) FAFTREENBE

(AW EFEHA*) , METNTHPEL,

3.
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fFS. MFMOERT
FIENBZ /£ E— Tl
>>> print (B &Pl {EH: %010.2f" % 3.141593)
B EZEPI 83{55 . 0000003.14
BMESRETERZEN, ZTBANIFRZA “IZR" . EFEK

REMNBEZMAIMBE—D “4rxR" , dESE. S, A=z

SRTAGHITER,

e (-) AREXNFHE, flw.

>>> print (EFZEPI 83EHN: %10.2f' % 3.14)
ERFEZEPIHN{ERN. 3.14

>>> print (B EZEPI 8945 . %-10.2f' % 3.14)
EREPI &R . 3144 EMAZHAT
MNBHERED, FRAMSN, BFEMESHTHIMME

=8 (" ) ZREER@N L=, Fla.
>>> print({’%5d"'% 10)+"\n"+("%bd"'%-10))
10

-10

BB HERAUES, ZZETUATXFIERNE.
s (+) RRLTBEBEHEZ AT R REFTFS, .
>>> print(("SEEBAAIS . %+5d'%10)+"\n'+(' a0 A0



. %+5d'%-10))
TEMMNMNS. +10
mEWNMS. -10
ZEERT DIETEENX .
A3 FRBTE
FEIENMBTRZIEKN A X, FHENFTELIIFRESZ, B

xLJ%?ﬁ%MMwﬁﬂ¢"ﬁ%"Tﬁ$ﬁﬁu

S5 0 T~~~ T

W

—+§»|+m=hw;m-

RAFHENTELERSZ, iIRXERNA-EFHEHN

Tk, WA ELKFRA.
4.3.1 find() A&

find) FZATRMNFHSEPECESFF T Est, WRIEE
beg ( Fr14 ) flend (2R ) 6B, MEEETOEEEECEN. W
RESFFHB, AROFINRSHE; TNERE-1,

find() 7 /A89E A0 F -

str.find(str, beg=0, end=len(string))

B EPstriRRIEERZENFFFE, begRFEIFEERS], &K
IAA0; endRERGSRES|, RINAFHENKE., REFRAFEM
ANUNENEAWRS, WREEHD, MEE-1,

ZAEERREIDT .

>>> field="do it now'

>>> field.find('do’)

0

>>> field.find('now')
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>>> field.find('python’)

~1

HEEERED, WREKIFHE, RN NHNERSE;

MR REFRES; HiRE -1,

;:-‘- =
T |
FRBMfind T ERBINFEHRE, WRIRE0, HFRE

RS04 E T FFR&H,

a0 .

find777ZR T RS, ATRREGLGRMNERS,

>>> field.find('it',2) #3241 &

3
>>> field.find('it',5) #12 it =

~1

>>> field.find('it',0,3) #1242 Ff0£L 5
~1

>>> field.find('it",0,5)
3

>>> field.find('it",5,10)
—1
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#
S

_*."

HREILESRED, TDBASEHEBRENZIELESRIEE
CEAEEFAEREFME,
4.3.2 join() i 3&

PN AEZRTEFIFHNTRZUIEEFHEER—THFH
&

join() T ABNE AT -

str.join{sequence)

HIEEA PSR RIEERZNZHER, sequenceRTEEEMN
TEFI, REGRABEEFHEREFIPTERENNTFHE,

ZAEAERREDT .

>>>num=[1,2,3,4,5]

>>> mark.join{num)

Traceback (most recent call last):

File "<pyshell#219>", line 1, in <module>

mark.join(num)

TypeError: sequence item 0: expected str instance, int found

>>> num.join{mark)

Traceback (most recent call last):

File "<pyshell#216>", line 1, in <module>

num.join{mark)

AttributeError: ‘list’ object has no attribute 'join’

>>> field=['1",'2","3",'4",'5']

>>> print(EBEFFFBIIFK . ' mark.join(field))



EEFHBIER. 1+2+3+4+5

>>> fleld.join{mark)

Traceback (most recent call last):

File "<pyshell#228>", line 1, in <module>

fleld.join{mark)

l AttributeError: 'list’ object has no attribute 'join’
’HPH" >>> dirs="","home’, 'data’, 'hdfs’
y >>> print('#8&4£ . ',/ join(dirs))
; #%12 . /home/data/hdfs
o MBS RET, HiTjoinZEEAF#IER XN R ATERE
n

FHE, TR I FREFHERLRE.

3 4.3.3 lower() J7 3%

5 lower) T ZATHFHEPHEREFZTHFERANE,

M lower() FABNE AT .

=

7 str.lower()

A B EZPstriRIEERENFRHE, ZAEZALTESH, &
s

o DERAFTHEDFEAEZHERANSEERNZH S,

ZIEER R
>>> field="DO IT NOW'

—*."

>>> print('if Hlower B3| F= &£ . ' field.lower()
1 Hlower 5 2|Fff & . do it now
>>> greeting="Hello,World'

>>> print('ifi Alower Z 2| FfF & . ' greeting.lower())



i Alower 5 &|F# & . hello,world

HBHERED, FHEFNAREFELEEHHANEFTH
o

MREERE "FTXHKNE" RS, #olUFEHlowers
%o WRBEE NMNFHEPERENFFERBHRZBANE, o
DL FHlower7ii%, #{EWT .

R

AR >>> fleld="DO IT NOW'

P

. >>> field.find('It") ##8 A& # /NS, AT ILELF FF &

t -1

h

- >>> field.lower().find('It") ##f E X FZFE &R AH/NTS,
N RIOCEFEFFE

3 —1

5 >>> field.lower().find('It".lower()) #{& FHlower 77 % & #1 5/)\
M BEEERK

= 3

It 5 ,

4 HEaHERES, FHASLPEHMA/NSHELREDN N F
-

o

;:-‘- =
T |

BB B FlowerX B F & FEIHEREWBMNTERGTT
e WTENXFEFE, lowerF A AIBN —S o fAE g, T IEE




XFREE, lowerm A LSRN TREAWINATNE, WX, A
%,
4.3.4 upper() 3k
upper( T AR TRFHEFNNEFHERAREF R,
upper() 7 E1EEMF .
l str.upperl()
Ao HIEXPSURRIEERRETNFRS, ZHETRTESN. &

5 B&RNINSFRERNASTRNFHS,

t Z A ERRAINT .

2 >>> fleld="do it now'

n >>> print("if Bupper 52 Z L . ' field.upper()

3 1 Fupper F2|F#/ & DO IT NOW

- >>> greeting="Hello,World"

5

M >>> print('1 Hupper 5= FF & . ' greeting.upper())

i i Aupper 8% & . HELLO,WORLD

A HRHERED, FHEFNNEFZTHLIALBRAKXRNEFTH
*F 7,

ey

I MREERE "FXHK/NE" IR, ol DUEBupper’

o WRBEE M FREFERENFFZHEHZKBANES, o
DUE Fupperfisk, #IEWT.

>>> fleld="do it now'

>>> field find('It') ## A EM|AKRE, HAH LA FH S

-1
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>>> field.upper().find('It") ##EHLFHE AL EMAKRE, K

ANF) ITAC = FF &

-1
>>> field.upper().find('It".upper()) #{& BHupper 7 ikiE# A K

EREK

3
HBAHEREED, FHEEHERAREREXIIXTNF

4.3.5 swapcase() 7%

swapcase() F A H TN FRABNXNEZBHHTEER, FF

FEPAREE#RANE, NEHERAKRE,

swapcase() T ARTEEL T -
str.swapcase()

EEPSURRIEERENTHS, ZHETLRTES Y. B

BAERARNEFHEREEMNTFRS,

Z A AERREIT .

>>> field="Just do it, NOW'

>>> print('EFFF 8. ' field)

JFR=Z & & . Justdoit, NOW

>>> print('ifi Fswapcase F & B SR NFEF

" field.swapcasel})

1l Fswapcase TABRENFFE: jJUST DO IT,now
HBHERED, HRAZATEAE, BEERTPAXREFEERE
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ANINE, INEFBTAKRE, BAZEHTRKNEEREE AE,
4.3.6 replace() 7%

replace() A ZHFE P Mold ( IBEFE ) BHnew ( F
FHRE ), WREBEFEITTEmax, B RBHAE T maxK,

replace() A ABNE AW -

str.replacel(old, newl[, max])

B AP RIEERZNFRE; oldRTFGHEMNFF
fFE; newREHFHSE, BTEModFFFHE,;, maxKERTEFH
£, BEOXHEABIEmMaxk, ROFERAFZHFEFMold ( BFEFS )
Zfiinew ( FIZHSE ) BERNTZRR, WRIEETEINSH
max, BHOXEFEAEImaxoR,

ZAEERAREINT .

>>> field="do it now,do right now'

>>> print(' R F &L . ' field)

JFEZFF& . do it now,do right now

>>> print(' #TF & . ' field.replace('do’,'Just do'))

HF & . Just do it now,Just do right now

>>> print('#TF & . ' field.replace('o’,'Just’, 1))

HMFEHEE . dJust it now,do right now

>>> print('#H FFF & . field.replace('o’,'Just’,2))

HF B . dJust it nJustw,do right now

>>> print('#TF £ . field.replace('o’,'Just’,3))

MFMA B . dJust it ndustw,dJust right now
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AIAREERESR, SAEERINTZHH, FELEFH
HEH, EEREINFHN, BRNETEHTT, BREABIIEE
Ko

4.3.7 split) 3k

split) A B IR EAB/ANFHRHETY N, WREHnum
BiEEE, R 2BumTFFH&E, EE—THBEENTHSES
s iRy rjointIE TR, AREFFRESINAFI,

split() AE BB R0 F -

str.split(st="", num=string.count(str))

HIEZEFsSURREERRNFHTE,; stREDRT, HiAA
=1, numRE\EDERE, RESRADANEGHNFRFEIIER

ZEERTREIT

>>> field="do it now'

>>> print( NEHEM D BIFRENF R & . ' field.split()

A REFEEA BT IREHFRHE . ['do’, 'it', 'now']

>>> print(RIFIFBEHOF RS . field.split('i)

RFPBENFFRE: ['do’, 'tnow']

>>> print('iR#Eo HREHVFFEH . ' field.split('o")

RIFo NREMFRE . ['d, itn', 'W]

>>> print('fR#Eo kw1 REF /& . ' field.split('o',1))

RiEo NP1 RENFFE: ['d." it now]

HHLERED, WRFEHAIRER, BFUASEREERE
EAD T, BIEPITLUEENRBAMN T INRE, FisE N BIRE,
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MMAEFERRODBHFLENTF, 23RN EBITIEERE;

AigBRE, NFENEANFFEHSH I3,
4.3.8 strip() F 3%

EBisENF, RO

o

stip0 A /ZHTRRFFELEEENERT (BRIANAEE ) o
strip() A ZBNEE 0T -

str.strip([chars])

B EZPstriRRIEERZENFZRTS, charsKEkZRrFRAR L
GRARGKFAELRIEENEZREMNTFR

ZAEAERREDT .

>>> field="————do it now————'

>>> print(' R F A& . ' field)

FEFZfFH. ———do it now————

>>> print('FFFFE . ' field.strip('-")

M F & doit now

>>> st=' do it now————'

>>> print('BFFF& . st

RZfE . do it now————
>>> print(' = F & ', ststrip('-'))
HFRE. do it Now

HBRESREEL, stiphAREXBRLENENZR, dEMT

RN FEHFLAES XK,
4.3.9 translate() 77 3%

-

=



translate() 7 AR IES Etable S H R ( BE2561F R ) &
RFFENFH, FEIEENFHERE delZE P,
translate() 5 /A BB AT -
str.translate(table[, deletechars])
AP RIEERZNFF & ; tablefRRBFER, PFIiF
J Fi@idmaketrans A TR ; deletecharsRERFFE P BT IEH
A FRAIZR, RESRABMEENFRE,

D EHERRALT

t >>> Iintab="adfas’

2 >>> outtab="12345'

n >>> trantab=str.maketrans(intab,outtab)

3 >>> st="just do it’

5 >>> print('st 18 Atranslate 777Af5 . ' st.translate(trantab))

M stifl Ftranslate 77 7A /5 . jubt 20 it

§ HBHEREY, HANTERSRART T, BEROT
s TFBRfEintabT &, XAastZEES, WEL-1FiR. X TBfintab
F b, REAPOFH, EfHouttabP NI NFH LR, BEI-1ETH,

Iim%¢ﬂ$ﬁmﬂﬁmmm¢ﬂiﬁww?ﬁﬁﬁﬁ?ﬁ&JﬂH%Eﬁ
B SR RS, dRE N2, IARAT T BERIES
H == £F & jsbt 20 it,
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#
S

—*."

intab: | 2 f‘
IITTT

E4-1 FRFBEMEXER

translate 7 A freplace FA—H, B FHF R PELEE
4y, Freplace T AANEHIE, translate FiE L DB HENFFH,
translate T A ML B E T T MUENFHTZ N EH, Fittireplace i’k

4.4 s

XEBEHREN—EFRILOEFNMAERERBIREFTNE
e ER, DIFSBhEE AR RIARLERIBE 66/,

(1) ERARA BN SR FHFS, Flam.

>>> print (‘hello,%d" % "world")

Traceback (most recent call last):

File "<pyshell#120>", line 1, in <module>

print ("hello,%d" % "world’)

TypekError: %d format: a number is required, not str
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—*."

11

(2) EEAH%fRERERRERNREIF, FERAEH%DdHE

, EREZEH? BAWT .

>>> print (BB ZEPI 89EH . %d' % 3.14)

EFEZEPI #9845 3

SRENGSENESRRTT .

(3) EHOERMNRFIF, FEO10ME—TOE A H AL

, BEREER, BABEZHAN—T05KT0. /NF08IEx
, BEERHER

>>> print ('EF &Pl 89{874 . %06.2f' % 3.141593)
B FEZEPI #9155 . 003.14

>>> print (EF &Pl f9{EH . %16.2f' % 3.141593)
EEZEPIBEN. 3.14

>>> print (‘B EZEPI 89{EHA: %.02f' % 3.141593)
BEEXEPI #EHR. 3.14

>>> print (‘B EZEPI EA: %.12f' % 3.141593)
B EZEPI #9184 . 3.141593000000

>>> print (‘B EEPI 8{EN: %.-12f % 3.141593)
Traceback (most recent call last):

File "<pyshell#179>", line 1, in <module>

print (EFZEPI H{EA . %.-12f % 3.141593)

ValueError: unsupported format character '=' (Ox2d) at index



HRHERED, BEENONOERAHMBEFSIAERE
B, MARERE,. EREINONONGEREFEZE,; ZANKT0OHN
B, MEANNIERERE, MBAEEm40; ERMN/NFO
HMEF, MRSE,
4.5 [o] F R
(1) ZRHBRAUEDNE L P —RATFHEA A7
Ao . —BRATRANEENERI{L, bwBEFPNEEE,

R

: REBBEE— N EHEAERITELER. HTRNGES, 79
{ EESRSTIHRGEEEL, XN TUESEEERBEEY
2 GRERUEFHED, RNEBEHHERUT,

n (2) REPFISHNF S ITERE A2

, K. IAEEEMOEHAROTIEAS, EALHSEE

. A, XOEARAEFERAIRGBELAIN, EETIRERHT
; R, EPHERRRBLERS, SR, T XBRHI2H KN
= %, EXGEACHSSEET, AXRBINTNECEEEER
g Bl

s A6 BN, $MEHE

A
o

“T” AETEHRTFHR, AAEERAEH—TF LB HH

(1) FRHBRFWMEREREE?

(2) FRFHRENLAN TN HURE?

(3) FHEERERNTEZGTWE, ZE4AER?

Sl BE IR B8]
NENEBFNETNI00RITE 75 EN1325, BHFE/N
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TEHRTNE AL, HAFHSEAMLETRE “xxx%" WE,
R —{/ 8,



(%]

A >+~ L£c 0Cc ™ .EMgnnﬁwﬁ%WT

e
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BIEIEIENINFRNZES, BN THERIIFRTDUFES AR —

ZMp, HFBEEIRSHTSIH

FEFNAB—TFRIZFSI HENDHESE, IfENxRE
FRABREG ( mapping ) o FH#EPythonth HE—REMBLGI KA,
BEEHETEERNT, BEEE—TEFARNE (Key) 2, $#OTRL
ENF. FREHTH,

FHERF MU REREE, IFEEERENR,

5.1 F A fEH

FHXNMNESHAERRENEFT 8, TbUE (03
FH) —FEH. AEAXEFAN, BAIATMNALIE—TT—0E
LEDTF, B EHERSINEBERSIRERIETF, £ XE
FHP R ERSINEBRS|IEERELRE L,

7EPythonsh Xt 847 74458, iEFA o IR ERIE N
ERE (XUPEREEES| ) , ATBEZREXIINNAE ( XUR
wENF)

RUOBENE— T ITUFHEEEMRBNFZS /N EIERE,
NiZE4HE? BINFAERAZzFEIEHNINFRILIHR, Fla.

>>> students=["/NEg", /N UNGR', INEKR V2R

>>> numbers=['1001","1002',"1003",'1004","1005']

>>> print("/NVE S Z . ' ,numbers[students.index('/\E")])

MNENFSZE: 1002

BMEERENNEEN, ERSEIEELERKE, BAFRE
A. BIEEHLRAN, EREENZEUZIREE—TBREZ T
ZFNFESIR, —BIRRETE, MELRSIIRAOZEH BT



HITES X, UHGTHENTE,
BIMEENEEIRZEBFEAindexF7E—H, indexiR[EH)
EERSIVE, BHEERERBZS|VE FMNE, tbw.
>>> print(VNVEHNZSE . ,numbers[' /&)

INEHZESE. 1002

J R HRTLLH, 10BnumbersBF A, BT UK LIEH
Ay HEEER, RETHES 2T N,
D B2 bR A
t FHNUEROT.
2 >>> d = {key1 : valuel, key2 : value2 }
n FHEZMERANNOEMRONAR (L8 / EXFRA
53 ). FHEGMRE/E (keylvalue) AES (1) 28, M Hz
. BAES (,) 5%, EMFHEFEEERESOS. 2FH ( FEERT
o ) EEAKESER, M0
=2 BOMEE—H, EBETH. ETUBREMEERE, @4
N RRTTEM, NS, HFRTA,
=2 TEE— N ELnFHRE.
o
>>> dict = {/\E5': '1001", '/NE": 11002, /3R '1003')
I A LA TR .

>>> dictl = { 'abc’: 456 }
>>> dict2 = { 'abc': 123, 98.6: 37 }
5.2.1 dict& ¥
o] UM dictekdr, @RidHMBRS (anH 78 ) 58 / EFr
St F 8, filn.
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B

al L

>>> student=[('name’,'"/]\85'),('number’,'1001")]

>>> detail=dict(student)

>>> print(FEFME S . ' detail)

SAEFMEE. {'name’: /VEF', 'number': '1001")

>>> print("S# £ %4 . ' detail['name’])

FEWL .

>>> print('Z2 £ %S . ' detail'number’])

FHEZE. 1001

BEEERED, dictRETUSFIEHRATHR, FHH

REHE, 1D HENIEELLINT .

dictl# el B X BFS A EFH, Hlu.

>>> detail=dict(name="/"&" number="1002")

>>> print('F A F 5 S ' detail)

SEFMEE. {'name': /NE', 'number': '1002")

HEHERED, BEIXBFSEUETFH,
HXEFLBEFADEEdctBBMETERNAN—TIEE

% iz

5.2.2 A EKEE

Zek.
1.

i

FHNERBREFRZ AW SFF ( sequence ) =L, I
MBrERE, TmHTRENHRE,
A
EFHRNFTABZTN T ESENFE /EX, EXaZike
/EXT, .
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#
S

—*."

>>> student={"/\g5":"1001","/[\E":"1002","/]\58"':"1003"}
>>> student['/\38']="1005" #E F/NRHIZ S

>>> print("/NVRAFESE . %UiR)s' % student)
NIRHFSE: 1005

>>> student[' /5K ']1="1006" #7551 — P F &

>>> print( NIk SZ . %()hIK)s' % student)

MK FESE: 1006

BRHERER, ZAFRNIBERD,

1 B = # T &

M ERENE R X MER, BXMER—TFHAHdelir<,

540 .

>>> student={"/\3&"': '1005', /]\Eg": '1001", /4" "1002',

'\ 1006}

>>> print(' M R A", student)

M ERAr: {'/aR": 1005, "/EF": "1001°, V' 11002", ek

'1006'}

>>> del student['/)\5K'] ##l BREE “/3K”
>>> print('MlfR/G:" student)

MiERE: {'/hag": "1005', "/Eg": '1001°, /&' '1002')

HRHEREBNN VG / BEREHMERT
BR T MIERSE, AT LI ERE oL, Fian.
>>> student={"/\3&": '1005', /@5 '1001", V42" 1002,

Y\ '1006'}
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>>> print('M|Er A", student)

M Erar: {'/hag": "1005°, /g '1001°, VW' 1002,

'1006")
>>> del student #1l B =
>>> print('M R /G:", student)
Traceback (most recent call last):
File "<pyshell#70>", line 1, in <module>
print(' i B /5", student)

NamekError: name 'student' i1s not defined

/el

BB ERET, MEEFREMAENFRFETHET, B
ATl BERFHBATAET, AMEZREEREGEXNE R,

3. FHgmisH

7 85 0] LUS B BR ] BT PythonXf 5k, BR o] LUZ #REXT

R, WA MIEAPEXANR, BRERT,
REILEUTRA:

(1) AaFE—TREIR R, ENDRE—PRERE

MR, BENESHICHE, Fl.
>>> student={"/NE§": "1001", /[N 1002, /]
>>> print("F2 £ 5 8. 'student)

FAEFE. {Y/INEg': 1005, /A" '"1002")

85" '1005'}

HBHERET, —THEREMRX, EANESRIZE.
2) BUAATE, TRAET. FASNTHRS, T8

A3z, fla.



>>> field={['name']:"/\8§",'number":"1001"}
Traceback (most recent call last):
File "<pyshell#80>", line 1, in <module>
field={['name']:"/\E§",'"number':"1001'}
TypeError: unhashable type: 'list’
l HBHERET, TEHIRME, FER Hixo
N4 lenBA L

5 len (dict) BEATITEFHATEN T, BIRN25%, 6
I: 40 .

0 >>> student={"/\g5": "1001", V&' '1002", "/\5&": "1005'," 7]\
N 3k '1006')

3 >>> print(' FHEITTETE A %d T % len(student))

. FHRTETHN: 41

M RUGEREIFHTENTE AL,

i 5. type B ¥

A type ( variable ) BRECGRBIM AMNEZERE, WEFATER
F FRBEETAXD, fi,

>>> student={"/\g5": "1001", /N2 1002, '/hag': '1005"," 7]\
gk '1006'")

o

>>> print(' FHAEE TS . ' type(student))
FHAEEY . <class 'dict'>
BB ERAFH (dict) KB,

523 FHMBRIUFHFSH



rAFRAETINEE N S e HFF BRI gL TA
PR EE. WREAFRE ( ADUFHEEAR ) mAE T HBXN
I, sEFHEEMLEGER L, Fl.

>>> student={"/\N#§":"1001","/\E":"1002","/]\38 ":"1003'}

>>> print("/NRAFESZE . %hiR)s' % student)

NEMFSE: 1003
AN HERMEEREDY, FHRARIN AR EES T ERIEBPTF

+—

D M%FREN L AEESERRGR, BRCAHABTE.

t = 8BRS TR AL IR T HE A0SR B G AN, 50 08 O 1 LT —

P BT, UERARERTAN, AERAAHNRBEETRSR
N B, RTLEEENE N R,

3 5.2.4 FHFIFI R HNX 5

. B, M- BFERRHES.

o URAISER, REEESFIERDRIANNHET, BH
T SSIERENNHSE, st KENEK, 0D HdctLs, 15
N B EFRESHNER, RUNABREEFEAYS, ARX
% AREEK, ERREHTLEE,

L

A AdictEHRE X AHR?
I FAdict I LHERNEF L, REFHABE 100007 X
Z, BNEEE—IF, " HHEAREFHANE—TIEEH. 53K
FFRMNEENFAHIL, XFAEARFIstPER TR, listhAKEHRE
B, 3 MAZEREFHNERSIRE (wHEk) EXNFHNHR
B, AGEEHIZIHIZXINF, TRHEBINF, XPEHREZE
FER, T=BEFHR/NNENTER,
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dictfi 2% _MLIW A%, 8E—1TE2F, LUHEMNEETR
5.2.3/NimRflg “/hEF” MFES, HdictAIMRM AT MUEREITEL /)
B ERFEN TN , WERE1001FEHAREI, SEREE
B, PR EJEE R,

2 FRrR, listfldict&H AT IL NS S .

dictHF =& -

(1) ERFNB\BANARERR, FNEEEkeyE I ERE,

(2) BELSAREANT, AFEREZ,

listt 5 = &2

(1) EIF0HE NN [E]FEE TE BN ML,

(2) SH=ENN, RERFRD.

Fr L, dicti& £ A == B # BB 8],

dictai UHARZBFESERERNH T, FPythonRIEHJ1
FLAAARTE, ERFEHAdCtIEFREE, FEFICLdictNEAME AT
PO

T =
dict A & B 89 Il - A0 58 A A B o2 B X R o
53 FHTTIA
BEMABRER &, FHbFHE, XEFEEEFH,
ASTENBRERIIRUFRFE M EFR, EIRPE kR
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BNETHR -TABETEZTUER, ARAERENLOILREER
ERAANRERE,
5.3.1 clear() /7 7%

clear()77 72 T M= £ R FT B Mo

clear() 77 7A BB AW T

dict.clear()

EEAPActRFRIBEEFH, ZAZITRTES, ZEREE
— MR ( ElTlist.sort ) B&EL, EBEEMIREE (RE{EA
None ) o

ZHAEERREIDT

>>> student={"/\8§": '1001", /" '1002", /3R "1005',"/)x
3k '1006')

>>> print(' FHEITTETE A %d T % len(student))

FHITEDHN. 41

>>> student.clear()

>>> print( ZHMPIFRFTEDEH . %d 7' % len(student))

FHMEETETSA:. O

HEtHE R, FHIBEHclear A ZEEBNFHARE mME
A B o

THER D RE,

Pl

>>> X=({}

>>> y=X



+—
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L

|

>>> X['key']="value'
>>>

{'key': 'value'}

>>> X={}

>>> Y

{'key': 'value'}
B2

>>> X={}

>>> Y=X

>>> x['key']="value'
>>>

{'key": 'value'}

>>> X.clear()

>>> Y

{}

ARGl xFyRHIXNME—7TFH, =FH1H, BT
REF—THNZFANEERRE, INyEEEAZWE, ©FXEKE
BERNFH, ERBFZRIGFRPIAIBEITERE, WAT5EAcleardi ik,
& FAclear/g, yWEHBHEEZE T,

5.3.2 copy() 75 &

copy()FTERBI— 1 REHER/ENNFFH, XPHEE
xE# ( shallowcopy) , EAEARSEHEHN, MAEEIE,

copy() FEBNEEMT .



dict.copyl()
EAPActRRIBEEFH, ZAEZITESEH. BROER

A—TFHRER, T EAERRATF.

>>> student={"/N8§": '1001', /&' '1002", /\ag": '1005',"7]v

gk "1006")

>>> st=student.copy()

ﬂp"-* >>> print(' B /EE 8 Asth. ' st)

y EHEETMstA: {/hs&': '1005', YNEF": 1001, A"
; 1002, /\3K': '1006')

- HREEERELD, FRcopy FIZTUBFREH S —TF
n 2

3 NI BEE TEATRETRTAZERES,

5 >>> student={"/\&": '1002', 'info":['/[\5K',"1006','man']}
M >>> st=student.copyl)

§ >>> st['/\E']="1005

4 >>> print(' & 2Zcopy S HIst A . ',st)

fﬁ ¥ copy a®Ist A {'info": ['/\sk', '1006', 'man'], "/NE":
T 1005}

>>> print(' R F /& 4. ', student)

FEF &N {info': [VhK', '10086', ‘'man'], /N '1002')
>>> stl'info’].remove('man’)

>>> print('MEr/EstA. ' st)

MBrEstA: {'info": ['/hsK', '1006'], '/hE": "1005')



>>> print(' Ml [ /S studentl . ', student)

MR fEstudent 5. {'info': ['/I\skK', '1006'], /N '1002"}

HHLERED, BHRAFANENREFHRAZEZmW, R
B TEMNME ([ BibiEe, RE8HR ), EBEFAFRSNE, BAF
HHNELAERFAG, DIXHARH#TEGTHRZXESN, MERARE
il ( deep copy ) BT DUBERZ B, AN THRR, HXEHEET

+—

LI
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ECERMEXAFR,
5.3.3 fromkeys() J7i%
fromkeys() AZAFOIB— 13T, DFIseqb By
FHREE, value AFHITHENNNYI5E.
fromkeys() A AHNEEWT .
dict.fromkeys(seql, value]))

VB APdictiRRIEETH, seqRTRFHEEIIR

LR

. valueft

FRuiESE, RERFI (seq) WE, ZAERROBERAIIR,

ZHEERAREIDT

>>> seq = (‘'name’, 'age’, 'sex’)

>>> Info = dict.fromkeys(seq)

>>> print ("FTHF A : %s" % info)

FHF A - {'name’: None, 'sex’: None, 'age': None}
>>> Info = dict.fromkeys(seq, 10)

>>> print ("FTHF A : %s" % info)

HHF A {'name': 10, 'sex': 10, 'age': 10}

B HEREL, fromkeys HiAFHEENREFH FH,



FMEEIAX N #{E A None,
5.3.4 get() A&
get\ A IRBIIEEEMNE, WREAEFHF, RO EKIA
Bo
get() FEAHNE AT .

l dict.getlkey, default=None)

Ao B EPdictRRIEEFH, keyRERFAFESHAE,
": default R FIE TR B A BEENEEBRINE, HHEEBERAIEE
t #NE, wREFEFHS, BIROEKIA{ENONe,

" Wor kR RBIT .

n >>> student={"/\&5": '1001", "/[\E": '1002"}

3 >>> print (YNEFRIFES A %s' % student.get('/NiF'))

: INEFEIZE S 28 1001

5 . " —

W OREERED, gethAEERRILRM®E, BEOTR
F f.

il
A >>> st={}
¥ >>> print(st['name’])

17

Traceback {(most recent call last):

—*."

File "<pyshell#166>", line 1, in <module>
print(st['name’])

KeyError: 'name’

>>> print(st.get('name’))

None



>>> print('name BI1E 4. %s' % st.get('name’))

name BJE 4. None

HaHERED, Htt Al EITRFAFAFENDNS
Hhis, MEHgetTZMA &, EHget T EZHE— T T HFENREN,
1REINone, XETEEXEIAE, AT Z#None, 0.

J >>> st={}

2 >>> print('name BI1E 4. %s' % st.get('name’,' KI5E ")
: name MIEA: RIEE

:] HRLERED, BUESRPH "“XIEE" 2R 7T None,
- 5.3.5 key in dictJ1 &

n PythonF#inZEFATHERESHFAE T Fi4, WRE
3 fEFHAdicth iR Etrue, &NIREfalse,

k-') % T ERNE AR

M key in dict

= HiEE P AictR RISE T, keyREBEAETRPERNOE,
g R EFHERIRE true, &N IR EBfalse,

I mREASANT.

I >>> student={"/\&5": '1001', ") &": '"1002"}

>>> print('/V#§fEstudent= 8t b . %s'% (/B in student))
/NEFFEstudent FEL R . True

>>> print('/N3R fEstudentZ b . %s'%('/\3R' in student))
/NIRFEstudent Feidh . False

hEEERET, EREXNN M TruesFalse,



Z 7 iEZPython 3th 8 3%, 7EPython 25— NHHEE 1H
BEM A7 iE——has_key ik, has_keyAEMNER A FInATE,
5.3.6 items() /7 ik
items() A MSIZRIRE iR 8 (8,18 ) TTHAHE.
items() T ABNE AW T -
l dict.itemsl)
A B APdictRRIEEFH, ZAEIETESH ., ROER

D RTIREM (/1) TAKA.

t ZHAEERREIDT

2 >>> student={"/\8§": '1001", /\E": '1002"}

n >>> print('1f Hitems T AME R . %s'% student.items())

3 A Aitems FIEMGE R . dict_items([('/NEF", '1001"), (/&

- "1002')])

N EBEERED, EEERA— A TAHA,

F 7 Python 2p 324 7 —Niteritems 773k, % A EMitems 7%

N WEMAZUER, ERiteritems FEENNR— P ERENR, A
\;im 213, FPython 3th g Hiteritems i ik,

I 5.3.7 keys() J7 3%
keys() 77 /& DB FRIR Bl — N F T B,
keys() T EBBRIF .
dict.keys()
B EPdictRRIEETFTH, ZAEZTETESH., ROER
A—TFHRETBE,
ZHEERRBFIDT .
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>>> student={"/N8§": '1001", /" '1002'}

>>> print('=F #student T B A . %s'% student.keys())

Z #istudent FrE# A . dict_keys(['/NEg", /hE"])
HREERED, RENE— T TAd, d+aarHl

5.3.8 setdefault() 77 3%

setdefault() 7 A get() T AE£ ML, ATREE LS EREIEREK

N{E, WREAGETFHD, HSANBIFFERAKINME

setdefault() A 7AZHIE AW T -
dict.setdefault(key, default=None)
EEAPAictRFRIBEFTH, keyRERERNEE, defaultik

REAFAENRENKINRE. ZHEREEMERLOE,

ZAEERAREIWDT

>>> student={"/\8§": '1001", /%" '1002"}

>>> print("/VIRAEIE N . %s'% student.setdefault('/)\58"))
/NREIEEE A None

>>> print(VNVEHR{E N . %s'% student.setdefault('/VE"))
NER|EHR: 1002

>>> print('student FEEFEH . %s'% student)

student FHFTEN . {/\3R": None, /INEF': "1001", /48

1002}

HaHERET, YU AGEAEN, setdefault 7 E 1R B BINE

HEF T8, WRREE, REDSENNOME, FREFH, fget



—¥, BMETLUERE, mRRNEEHFEENone, WREEHHFEHIE
ERE, Bl
>>> student={"/N#§": '1001", /[\&": '1002'}
>>> print('/NREVE{EN . %s'% student.setdefault('/\58"))
/588938159 None

l >>> print('/\zhang BI$21E A . %s'% student.setdefault('/)\
*”‘P"-’ zhang',"1006"))

y /\zhang B$#{E 5. 1006

; hHHERED, REEREME, CANERAE, B
o H{EANone; /hzhangiz EHEIA{EZ1006, it #1{E 41006,
n 5.3.9 update() 77 3

3 update() 773 B T F didict2 0@ /{E X E #H 2 dictE,

5 update() F/EABIEEIOR

M dict.updateldict2)

= B A PdictRFIEEFH, dict2fRFRAFNBIEE FHdictE
g N7, ZAAEREMREE,

I mREASANT.

>>> student={"/[\85": '1001", /(2" "1002'}

—*."

>>> student2={"/1Z=":"1003'}

>>> print('Estudent F#H 4. %s'% student)
[FEstudent=F 884 . {/\Eg': "1001", /L&' "1002'}
>>> student.update(student2)

>>> print('#student F# 4. %s'% student)



#Frstudent=z= 824 . {/\ZE':"1003', /VEF": "1001°", "I VE"
1002}

>>> student3={"/1Z=":"1005"}

>>> student.update(student3) #xf 48 [E & =

>>> print('#rstudent FH 4. %s'% student)

l Frstudent== 84 . {/NZE": 1005, /NEF': '1001°, IhE
*"P“-’ "1002')

y BRHERED, RENFHRPORMPIRNE IBF445, 0
; REERNBEHRSEE,

o  5.3.10 values()/r3k

n

values(\ FA DA R RO FHbHEE, SROEEHNIIE
AE, BRENIIRPOTUBESEENTE,

3

: values() F3EiE X0 .

5

M dict.valuesl()

§ Bk dhdictRRIEE M, IFETEESY, EOEE
g HFHRPOFFEE,

5 ZAEFERRAIOTF .
]

I >>> student={"/\8g": '1001", "/NE" "1002" '"/hZ=""1001"}

>>> print('student FHEFE{E A . %s'% list(student.values

student FHFFH{E A . ['1001', '1001", '1002']
Rt ERES, RoOMNIRIBESEENTE,
5.4 i@z



THEMNBERGFSTNA, XBBITRE —EHERILES
INRAERERIEEFEPNE RO, DIFEEEARBNBRLREER
i o] L

(1) ERIRRFEBRERFS, TSERFHERT, W
REAAFERBFTFRTZWM? .

>>> students=["/NEF","/VE R ek VB

+—

A0 >>> numbers=[1001,1002,1003,1004,1005]
5 >>> print(/NVE S SZ2 . ,numbers[students.index('/\E)])
v NEHNFESE: 1002
2 MESRNEAFHERTNBUHER ZETATE. A
N XEHZFHELUFL, FEI1EH A0, Il
3 >>> students=["/Nag", /N, haR' VIR, U VE]
5 >>> numbers=[0001,0002,0003,0004,0005]
M SyntaxError: invalid token
§ o IFEH, numbersfIRIFALULEBEE, SKRBINXE—TTL
s JFL. XMEAEANFNERFHSNER, E£HLEFHE LIOF
3 AMBFREHIEM,

I (2) BRMFREBHE—DSHFEER0MTE? Hit0.
>>> student={"/\85":"1001"," /[ ":"1002","/]\3&":'"1003"}
>>> print(/NEFHZESE . %UNEF)10s’ % student) #F 5%

EA10
MBNZESE: 1001

XL 10sTEHAH10d. 10f. -10s. +10s, EEHHERE



BN,
5.5 (o] Zl iR &
(1) FMEXRFFHAFTZG?
Z: IGFMEYFAAGERZ ., BEAEZENZI T
B, FHEFMHFE /EXNEER, Y8FEad—MERES —1ME
l i, FHERE—TMRFNEE. FrEIEF, FRERBHE—IA
A~ (0id ) MESFIHENBERAREZ, IR EFHASMN LT,
(2) EREREFERAFHRLERE?
: BAFTEFHARGANNEREEHFAEN, EREXE
—PNEREPIFEEH
(3) EttiE S+ HEFHEMNRIEIE?
E: . FHXNIIEEMETMIREZEETSPEE, T34

0O Q0 T ~+~ < T
i)

? EiESFEXNARNK—H, wfavad AmapFmFH#,
; 5.6 RHAF, ¥

= AEFTEHRTFH, AASESRIWOH— T2 NHE
g (1) FsbgoffE 2

S5 (2) 2ofUel@Fes, FHFEWPERREE?

Sl BEF BRI ]2

(1) AdictBHELAFE—TANEE . FHSHMULE
B, FHELERNEDE CEXNRE,

(2) -1 78, BEATENR/BEHAFHS, A
FARITTER, EHENFEFTHFSEEN, WEH. FRUYPNTH

Tﬂ (3) FHE BN EFBE, ZELER?
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5] T Pythonf— L A A FIKIELE M, BEREEE—
EEMT .
AEZFEMMimportiB A F e E T RA M B EFHF S0 . BIME
GURIIRESRE— EFRERNB
6.1 A X A FRigas
B AL, BINEHEEPYythontIZERGSIT FEEN,
Ao RERERREIBELSR, TIRSGRHEE, HE R EETRE

E 27, MR TAFEEFTELRSTNEF, REEFRS— B, T
t EEN—S 2, BRELANEFFHAXEGSTRIEEXRESRE

2 B, ELHFEFEAN, TUEAXARERREELNRE, S2ET
n MEREFA—ITXH, BEFEIMUEEEZET,

2 XEHERALAEAFHEHES. —7ESublime Text, ol & &

- FH, BEETfHSsHEERE, FRAFOUEG-1R; 5—HKE
; Notepad++, tal & EH, THREECHBEEHED TIRAE
= 1§, EERTOE6-25w.

J

/& B D/\python\workspace\hello.py « - Sublime Text 2 (UNREGISTERED) R C =R X

% FEIe Edif._ Sei.ecﬁ_nn_ﬁnd_ 'I.I"lew_ Goto Tools Prnj; Preferences Help

L7

El6-1 Sublime Text4ziE 32

_'r I::I:'-.|:|t}-‘?|'|n:lr\u"u;\.'\.'|:|-rl|:s|:|e||:4:"|.|'||:|||:|.|:r5.I - Nulepnd— +

e @WHE #R0 98y #SXM &= 280 =0 ETR EHE B0wW 2

o = H o ol= !bﬂ' % % | [EI [TE] -_-|.r"'\ | = L
2[5 H bello. pyi3

print ("Hello,world!"

6-2 Notepad++4miE 38



LI

%] S5 0 T~~~ T

E%ﬁﬁwtm-

MU ER N RiFRFEHAB—NE TR, £EF H2ZENotepad+
+miERE, EHMNRPIEZEERIEE, BN 2% Notepad++Fwig
2T,

R N
6 3t N BE {3 BB WordAIWindows B # M2 EA , WordfR7EH
TRAXAEAXH, MEEERZEaEXHF it TN EL N FKRF
# (UTF-8BOM ) , M\ SBREFETHEIARE R HER,
REREXARESRG, ITHRES, BAMTRIE.

print('Hello,world!")

::-‘- =
T R
printA] @ A EHFE O 244,

ARG, BXEEFEIEE B x ( 20D:\python
\workspace ) , ﬁﬁi#%%hello.py ( X EBEECNEY, B
—TEEZNpyERE ) o XUHBRAEEXRNFE. BFNTUENASE
BWUNXHBEE—EREX, ABEILIZRNBEEE,

FIHAa<HE 0 ( wEWindowsF i T Hemdi<SH 0 ) , £
Har Y E hello.pyFiE B Hx, WE6E6-3f7~,
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W

B C\Windows\system32\cmd.exe =

icrosoft Windows [ 6.1.76811 s
Hﬁ?T‘nhh_ﬁ {c)» 2009 Hicroszoft Corporation. 1$Ehh_ﬁ1:?:ﬁ| s

sllsepssdlyz>
ssllsers slyz2d:

D:%2cd python
Dz spython>cd workzpace

Dz spythonworkspace ydir

Wz v hEIGE FHINE

BHFFISE es3F-8879

D:python workspace Eu‘"l H#

B16-88/38 22:21 ¢DIR>
20168838 22:21 <DIR> ..
2016,88.-30 22:81 21 hello.py

2 B 93.578.289,.664 0T

Dz spythonsworks pace »

E6-3 114t Fhello.pyEF E 81 B &

55 H M = o -

e

-

S

P EworkspaceB R T, A Adirss S, TFzZXHEPH
FRLEEX ., SMEOFZXHRXRTHE -T2 Ahello.pyfI X#F. BTk
Femdy < & O % A python hello.pyfp iz fThello.py, 0E6-4F
o

D:pythonsworkspace >python hello.py
Hello,world?

D: “python “works pace »

E6-4 i NG S iThello.py
fEemdés S8 O P HITPython NG SN .
python iwpy BRHILEHS, hello.py
BMAGTSEKenteri®, B EemdSSEHORELER, W07
Flh#9 “Hello,world!” ,



WRBANTHAXHEAFAFERSRE, WRAE LEARGISF
B A python hi.py, cmdes S EH OGS H W TE R
D:A\python\workspace>python hi.py

python: can't open file "hi.py': [Errno 2] No such file or

directory
l ZHEREBNERR, BAHFhipyXth, REXPXHR
A BR, WREZREFEIRMUE R, MR ESESWERTESHEX
DAXH, MAdGSEES XA RTRBANAX M. DRXAH
t BMEZ—TEXRT, REZRcdGSYREIXN N B R,
2 6.2 import8d {# H
n BENFEIAFERHRNG T EH T AIUH P RROIR
5 AR, MEREENpIntEY, EIHERSORARESERT
. I, importEFIRFA—PTERENREEREL,
}i 6.2.1 importiZ ]
=3 AW BimportiE @] Z A £ & — R -
g import math
=2 r=5
o

print('31£ 45 BIEMNEIA . %.2f" %(math.pi*r**2))
RIF X4 Aimport_test.py. ZEecmdGS & OMITUO T &

—+"

4

D:Apythonm\workspace>python import_test.py
FEA5 MENTFRA . 78.54
FHEHANFEFRERT importiZ 6,



import math# = 2 4 M Pythontr & ZE & 5| Amath.pyfE R,
XiEPythond E X 895 AR F7E, importIFR/EEBEAWT .
import module1[, moduleZ2],... moduleN]]

RRAVF—TIimportSAZTMER, BENEREFEME

SRt

l HEER BT importtiZ iy, WRERESERBEFES
A BHEAN, BRBEE—THESR, SERRAEERNIIER,

D SROEMimportBAN, PythonBEE EHREN HX

t #HR? XFRPythonHIERER, BZRBREE—FINBEFLAM,

" PythonBEEBRAORMIEE BRPIRINNBER, BRERBFH
n T8, ESLXLUMBEIEXHREEENTAHERREZ, BRBE
3 EEPython BIFEF LT WEN, HFHEEsysiKRWpathT B, &
. ERRBEATIWOT:

}i import sys

= print('Python B9 R EEE A . %s' % sys.path)

A REXHEHmport syspy, EemdhSHORGERM

2 k.
U

I D:A\python\workspace>python import_sys.py

Python#$# & 8812 4. ['D:\\python\\workspace', 'E:\\python\
\pythoninstall\\python

35. zip', '"EXNpython\\pythoninstalN\DLLs', "E:\\python\
\pythoninstall\ib’, "E:\\python\\pythoninstall’,

'E:N\pythonVW\pythoninstall\ib\Wsite—packages']
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B EBHERES, sys.pathfd 7T —N3IFk, F—0k
HEEMITXHRRER B X, BIZ(1#7PythonBBFNE R ( R
ERA, EETHAEFRFAENER) o

TREZRBRENEESE, TTAEMAEGZKsys.paths| A—
ERERRRETFPHNER,

FHERHENWESIAT importidal,, Bx7T Aimports| AfELR
Sy, BEFZ—TANSIAER, EEXERIN TRANRG .

>>> from math import pi

>>> print (pi)

3.141592653589793

MR EE A T from math import pith A=, X2 4=
20g?

7EPythontd, fromiZaal IMNEERPFANIEESB A E LA
B=EP, BEWOTF:

from modname import namel1[, name2|, ... nameN]]

40, from math import piiE @) & Z MmathiE ik b 5 A piF
YA 226, ZBOAESEmathB M ERS AN, EEWFEmathiE Lk 4
EHEsin, expE$l, EXPMECGEXRPNEREEEALT, MESA
B P mathfERMIBa P UER, EXEREDTHA:

>>> import math

>>> print(math.pi) #math.pi 8] D13 &

3.141592653589793

>>> print(math.sin(1)) #math.sin(1) 8] ¥ & 4



+_

Lo 505 0 T ~+< T

W EEHW = o

#
S

0.8414709848078965

>>> printimath.exp(1)) #math.exp(1) o] [ # %
2.718281828459045

>>> from math import pi

>>> print (pi) #pi B DL#E &
3.1415926535689793

>>> print(sin(1)) #sin(1)4~ ] DL 4 H
Traceback (most recent call last):

File "<pyshell#51>", line 1, in <module>
print(sin(1))

NameError: name 'sin’ is not defined
>>> print(exp(1)) #exp(1)A 7T DL &
Traceback (most recent call last):

File "<pyshell#52>", line 1, in <module>
print{exp(1))

NamekError: name 'exp’ is not defined

B EHESRTH, WRSAER, REBIERPFRE

R, WRBEESAETHR, BLRERIZYR,

XM EFABTAR? BT RA.
>>> import math

>>> print{math.pi)

3.141592653589793

>>> print(pi)
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Traceback (most recent call last):

File "<pyshell#3>", line 1, in <module>

print(pi)

NameError: name 'pi’ is not defined

>>> from math import pi

>>> print(pi)

3.141592653589793

HEENREERATE, WRE S AmathfEER B 7 (8] pixd
%, BEFHAmathpi, EEFRHpARIAT, ki, FHIMportid
e, TDLEEBRPINR, FREENLERAFHITIHE,

WREBPFERERPZ IR, EEFE—T—TFAR? @0
REiHElmath BpiFlsin, EEESMH P from math importiza)?
a0 .

from math import pi

from math import sin

HARTH, TNEEFRANTES.

from math import pi,sin

M= FANIBAUSAZTEE, ZTERBZEHESS
2,

WREBPFEERPZ IR, EEFE—T—1TSAR? 5
AAH, TEEERWTED.

from math import *

£ HiziEe) o DU mathp Er G X RESIN, tEw ETWIL TR
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BB TUR S BHERT, Bl
>>> from math import *
>>> print(pi) #pia] DL #k
3.141592653589793
>>> print(sin(1)) #sin(1) =] DL #% % &
0.8414709848078965
>>> print(exp(1)) #exp(1) 8T M3 &
2.718281828459045
REHERET, pi. sin. exp & EEL o] DL IF dak &

To RE—THEHAMEHE PRBERRESANTE, HEXEGFTEA
b, XMFEABWIZEH, INATHTREFW. &EMRE,

AEENGERRSIAFREEN A A X7,

BrT ER LIS, WA DUAREREGZ, .

>>> Import math as m

>>> M.

3.141592653589793

HREERED, SERBIZN AN ASEERNE
A REIEI—Pas+F 4], as/FHEHER LB AR,

BRZA O] LA ERE A2, Saather DUy RE a4, Blan.

>>> from math import pi as p

>>>p

3.141592653589793

MR LSRRI, BAIApIET A% Ap, AREEANBN A
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AN AREREAZ N FNEM, hEEEaEHN Las, as/THR L5
% % FRo
6.2.2 EFHESH L

BNAENENEDT ELEITZEHESHEORE, §
0.

>>> student="/h&"

>>> print('S# £ FRIE. ' student)

FEFREF. NE

X AR MBEEZINREN, RERBZIMRIATHES
fRA=LfT, o,

>>> greeting="KF & ! '

>>> intriduce="3 04/\ &,

>>> comefrom="EkEE R/ H.

>>> print{greeting,intriduce,comefrom)

Rz BUM/hE, BREERHD.

HREESRED, NEAENAN At DUE AR

6.3 AR &
ZHHEMNNABTREZWEED, EXEEAS, BREEFTQTE
BERZEHEBE, EEXEAENTRSHREKRKEREE,
6.3.1 FIR e
MEEEEALBEZTANRE, HUTENHIESHR A
AEE, TEMEN A ERIEXEE, Fla.



>>> X,y,z2=1,2,3
>>> print(x,y,z)
123
HBELERED, YUSZITRERERNET, EOHEER
NEZENTZEMEN, AR EN T ZEETEFY S —TZERE
l T, B—£SAORTMER, Hiw.
/TN >>> X,y,z2=1,2,3
>>> X,y =Y,X
>>> print(x,y,z)
213
RBHERED, xFyNERH®RT, AT IRZ#EBNNZ
3 TEEHNE.
7EPythonth, RHFMIEFIEFIIE S ( sequence
M unpacking ) S(EEEXKEE, FZNMENFIES, AEHIEE
§ F3lc, AT ENROIER.
A >>> nums=1,2,3
%

S5 0 T~~~ T

>>> Nnums
I (1,2, 3)

>>> X,Y,Z=nums

>>> X #HREFIBEFNE

1

>>> print(x,y,z)

123
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#
S

-t

HBHERED, FIRERE, TERE TN NHNE,

BER—TrE.

>>> student={'name':"/[\85"','number':'1001'}

>>> key,value=student.popitem)

>>> key

‘number’

>>> value

'1001"

HBHERTH, LAERTTA, & popitemF A
B-EEATHELD, ROMNTATMEEBREIAITITED,

FARE R TRERE— MU ENEHITERITA, KGR
H—TRESECOHTHE, XBEF—REIE, BEBFINPHNTEL
BV EERERS "=" £HNBETE2—, &NIPython&
ARENSIZRE, Fla.

>>> X,y,z=1,2,3

>>> X,V,Z

(1,2, 3)

>>> X,y,z2=1,2

Traceback (most recent call last):

File "<pyshell#45>", line 1, in <module>

X,y,z=1,2

ValueError: not enough values to unpack (expected 3, got 2)

>>> X,y,z=1,2,3,4,5



Traceback (most recent call last):
File "<pyshell#46>", line 1, in <module>
X,y,z=1,2,3,4,5
ValueError: too many values to unpack (expected 3)
HUEHEERES, SHTONTEUENAINTENE
l F—B0, NTERRSRE, BERERRTRBNERS (£
AN TEZTEHARTE ) A MEXRRE (ANTELTLHATE)

P

y FELLAREFIBREN, IBRIEALDNEHEENE
So=

h

o  6.32#I=ME

n 63 VNTMATAMNFINRE, FIBEENIREER
s FTRENENFEEAH, BERNENAFIIBS 0TI, HLHE
. o UERHEM L, wEXEE ( Chained Assignment ) , ffilzn.
5

M >>> Xx=y=z=10

< >>> X

pii

14 10
J aRHERTH, TMBIZ SRR RERE—A

I B, R AR,
HEAHEESE—TERESZ I TE.
FHMEaRRMNTEHMEORRE—.
>>> X=10

>>> Y=X

>>>



10
BEEESRTA, RaMERASRA AAME, hollaIhm
B, BEAEAFTEEE S,
6.3.3 L EME
RINER2EHBTHEZES. TABEZERNEEEER
I KRB £ Bxox+ 1R, MEERARKBEERBEEEF (=)
A Eih ( Wx=x+1E5/ix+=1) , XfEZEFEPythond {1 ERE

: ( Augemented Assignment ) . XFhEZEX* (3 ) . /
t (BR). % (BUR) SREEEMAEER, flw.
h >>> X=H

0

n >>> X+=1 #]1l

3 >>> X

- 6

5

M >>> X—=2 #3

¥ >>> X

Vil

B4 4
\?m >>> x*=2 #3f

I >>> X

8

>>> x/=4 #&

>>> X

2.0

HEREESREUTES, THBEERHEENREREELE



=4
}.
off

=] (4]

HEMERTERTHERE, FTEHAT _TzE&FNEIE
8, fFlan.
>>> fleld ="Hello,’

>>> field += 'world'

I >>> fleld

SIS 'Hello,world'

P

y >>> fleld*=2

t >>> fleld

h

0 'Hello, worldHello, world'

: HBEERTM, HERERECTUATFEHE,

3 HWEMETPLIRBERZELXTESZE, wol IFEIFA
5 EHERE. WEHEMNRKE,

M 6.4iEGHR

§ EARIEE—EG, BORE—ABE—FRH4NHT—
o REZIRNIEC, BUORNEEZFTNEAREWHESKEFH .
3 A-BRaRsSMOEONERFFAMOGE, nREHT

I 5, PythonB iR %Lk d FETE —MEGERIA NS EIRMH,
7EPythont, B (:) AR OBFFLE, Eathd s
M EOBREESSE (SEEER) . YEDNEE N Hk—i

HgEHENR, RRYIBOBREELERT,
6.5 &HiE 1]

FEHRAIAL, BNEENEFBEEABIEINF—5F—



FRTH, ADENBIUBEFEFERITIEINT X,
6.5.1 R EENIEH

HREER(NAR2EEELEMEM, F28NEEFFZL

EE|ATrue, FalseFi2H REE, HRTE—RINVHNEHRRE (1
MEEE, AREXTEFEREXNEEHI KEH R MGeorge

+—
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iml

Boolefs & 89 ) .

THNEEEABRTRANN, SHEBRBRREER

( false ) -

False None 0 "™ () [] {}
¥ 63515, fRfE{EFalsefINone. FrE LB F0 ( ©35F
KEIMNMEAMER )  =F3 (n=FFE. =xd=5

X)) DUR=FHRF AR, AtEH AR, SRFEENH R{ETue,

W

[+

-

o]

% H W o
tr

Pythonh Fi B {EEFER BN E{E, XA sEE1LIRA K
EBEBEXEEHH, APythond, FRAEMNRESR TrueflFalse®
AHMESF, IENEEN (XRR) 01 (RFE) . X
TrueMFalse AN 217000 7 —FpRIMAE, /EHER, 0.
>>> True

True

>>> False

False

>>> True ==

True

>>> False == 0



True
>>> True+False+2
3
A EmnEEERES, EPythond, Truefl1%44), False
0%
l H/R{ETruefFalse B T#H /REE!, boolt& Fal LHRERE
Ao g, filan.

P
y >>> bool('good good study')
t True
h
o >>> bool(")
n False
3 >>> bool(3)
5 True
M >>> bool(0)
=
I False
16 >>> bool([1])
%
LA True
T >>> bool([])
False
>>> hool()
False

A HERED, oLl Abool&EE fiboolean{d &k,
RAFEESHRTUBEESARE (EE ), UL ELREES
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E%ﬁmwﬁm-

EN#HTEBINER, Python& BaEHXEE,

RENFM"E MR, Blbool([)==bool(")==False, FFEIX
SA18%E, BIN=", Rt ANEXRENREDLE W, (!=False,
6.5.2 ifiZ 4]
EEUDKSER, EXFWTFRI.
#! fusr/bin/python3

# —"- coding:UTF-8 —*-
#if RAH A

greeting="hello’

if greeting == 'hello";
print(‘hello’)
ZRPIITESERAT
hello

ZRPlIATFEHERTEIN—TXI RO WRFH ( FifA
S ZEMNFRAL ) HEANE, GEHELGR ( KO f EprintiE 4] )
MEWNIT;, WRFHHEAR, BARMAEHRIT

ERREIRS AR ITIIEE6-5F 7,

=



.

..-"'JPE\J

y @

t

h A4 true

0 -

n

. SR

. RN false
5

M

= -

J

5

=

L

I E6-5 if & 45 6 #1772

EH6-5F/hERaAfEaNES, FEHTIIEMEED ( %
HiEf angreeting=="hello' ) , MREZFHAHE, FPITHFHERE, AE
BHERXDIFEHFIED; WRFHAR, AT XREFHFRE, XDifE
HEOEEE R,

FifEORPRTUPIT—EE 28 E, 6.



#! fusr/bin/python3
# —-"—- coding:UTF-8 - *-
#if HARHE

greeting="hello’

If greeting == 'hello’:
J student={"/\8§": '1001", /A" '1002", "/[\3&': '1005', /iK'
-‘”i:'-"* '1006')
y print('FHITENE A . %d ' % len(student))
:\ student.clear()
0 print(' ZHMRE TR NE A %d ' % len(student))
¥ DL ERR AT RN
3 FTHITERIMEA: 41
5 THMBERETE A 0T
M A MIFEaRABZ FIBOAN, BREIEPEIZRFIEC
i NFEH—E, SNERTHESHRE.
g HEA N EHFHERT FEHA==5, BTMUEAR> (KF) . <

wn IWVFN >= ( RT%ET ) . <= (IIWT%ET ) EFEFRTRNXER,
Britt z 5, ®EIDUER ST RIS T ARLBEEANZFHHE, A%
HBRANBEENER ==, EHRIEREANEEEREZEDEE

TNAE,

-
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gﬁﬁmwﬁm-

R
HEIERED, EIRBEROPALBITNEZE, B IR
SEMTHRITRIE.
#! fusr/bin/python3

# —*— coding:UTF-8 —*-
SREXWITRIG T FEENMRAERISZ A o] @ _E#E 5
REEE, RIEEBHEN, WREMWindowsHBHEZILinuxZE % L, #H4M
i EE 7RG, REPHFPXN, WRANEZT, HRBREZEHIN

AL HYIE o
6.5.3 else¥ 4]
FifiEa RGP, Hgreetingt{E Ahellobt, iff5H &% H
HiTE R Atrue, HEATHHEGRFHITIER B, WRgreetingty
BEARZhello, EAEHF TR, WRBEREXER, HWEFRK

> {1greeting®{E T~ AhelloFMITHF2ifPHEGER, ZEALAIR? F

a0 .
#! fusr/bin/python3
# —"— coding:UTF-8 - * -
greeting="hi’
if greeting == 'hello":

print(‘hello’)



else:
print('iZ i3 a1tk A~ Fif b, greeting 89{E A~ Zhello')
XBEBFINANT — T HFHFHFO——elset 8, I F
a], EEAelseNEMIED, REFEAMEGN—F N, EHelseF
a) o] LS 0 —Fp i £,
J ZEFNBOSROT .
QY AR fEif b, greeting BI{EA Ehello

P

y AEHERED, B sFHRNT, T Eelsefaf
t  #Eai, BifEa—K, elseF G PMEaQRBTMNEEE 254,
h

(9]

n

3

. ":-‘_ =

5 T R

% Felse T 5 EEBG LM HE,

T 6.5.4 elif ¥4

g FolseF Al MR Bl MBRITEEIN, FEENFRASE

Python A ZR (1R 7 —PelifiZa), elifZelse ifEE, B2
HEBFHWelse¥4), B0,
#! fusr/bin/python3

Tﬁﬂﬁ,ﬁﬁﬁm%?

# —*- coding:UTF-8 - *-
num = 10

if num > 10:



print{('num 8918 XF10')
elif O<=num<=10:

print{('num 898710 F10 Z [8]")

else:

print{'num 8348 /\F0')
l B ERFTA, elif EEMIf. elseTABKEFER, TaE
-""P“-’ SRR, HESAMIGEGFFL, TMREE S Dlelse FASERE
y ERFEEEROT.
; num#fE /50 Z/10 = [8]
0 HEHEREH, XREFNTHNZelfFafaEaR, R
N elif FEMEHHTER btrue, BTN FaBHIEBGER,
3 6.5.5 I E R IR
. BRI A TiREA . elsefa. elif¥4a, XJLME4a T
M PAETFHNEFEHE, TEIBRNEELFERBEFARAPEETRE—EE
T sxmngk, fio.
g #! fusr/bin/python3
Z #-*—coding:UTF-8 —*-
T num = 10

If num%2==0:

If num%3==0:

print ("REINBIELF T DIERR 2 F0 37)
elif num%4==0:

print ("R AN EF ol DI R 2 70 47)



else:

print ("fRIANBIEF BT DI BR 2, {EANEER R 3 40 4')

else:

if num%3==0:

print "REIANBEF T DIER 3, EFEER 2"
else:

+—

7N print (RBIA BT N EERE 2 70 3)

: B EENEFTH, FiEaEaRbEFAEIREG. 159
; B Relse ¥4, else¥ 4135 63k b hF7EIRE G Felse F 6o
0 FHHRFRHEROT

& REBAMBZ TR 2, EFREEK 3504

3 BB EERTNEE, HITHSREa0RDelseFHHIES
. B

M 7EPythondh , 12257 151 5 B 8 3 b 45 4 ) R FD FR AR i B AR 4D
i FrBHERID, BIE0if. else. elif EEZHEGHMNIf. else. eliff
B HEaRT, EARBROEGHEEG,

J 656 EZBHK

I RINELIEWEN B —EEEE, APEX DR

FUHCZHENERFHHE—THHE
1. 0s: E—MESH
ISEEFIEEEE, HNEBFBUTER:
>>> Xx=y=[1,2,3]
>>> 7=[1,2,3]
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>>> X==Y

True

>>> X==7

True

>>> X IS Y

True

>>> XISz

False

fFRE—THLEGZH, —VEERIEEEY, BAEEH
b, AEFRE—MTEUANLIM T EH, AT AxHzABER 18R

XEAAsEEFHTHER —MmAEEEE, TEXHy
BB EAR—TIIRLE, MEEZRPEA S —TEBEREBENIRF
HWARE, ENNETEESE, ATNER—TXR,

WA MMAFNAERR, EfiEntAFEZEA—
¥, xMyiEmRBE—RAF=E, A —RAFZE.

EFEERRBERTER, BEWT RA.

>>> X=[1,2,3]

>>> y=[1,5]

>>> X IS not y

True

>>> del x[2]

>>> X

[1, 2]
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E%ﬁmwﬁm-

>>> y[1]=2

>>>

11, 2]

>>> X==Y

True

>>> XISy

False

LFHENEFF, Ry —FBERRNIIFR, FEREI
REEXAEE, BERERTAENIIR, IATIREBEFDIE
[F o

ZERR, FA=EEFHEAITNRESHE, FHIsH
EEIHNRETER (BEEAR—XR) .

R
REBZAIsZEMERUENFTFHEXXATEE, BT
Python R 8 R EXEN R ANNIRE, EHIsEHEFNEREN M
MWEY, BRIFRDERT -EABEE, SURETNEFELE R,

2. ERFRHENFI
FHETMZEBFEASINFHITER, RNENDNHED
EE2NAE., XENABREMFINSEEREE.
HftpA b RN AEFHmE TR HMmEE, .



>>> [1,2]<[2,1]

True
>>> [1,2]<[1,2]
False
>>> [1,2]==[1,2]
l True
*"i;“ BRREERTH, haTUNSIRETHEREE,
y WR—PFIhEBREAFIITE, ERANEEATFI
- TE, fi.
0 >>>[2,[1,2]1<[2,[1,3]]
f True
3 HEZEERED, WA RFEINFRHATEEERERE,
5 3. HREHF
M MHRMNELEHRIAPHEREENEREE, THENERLS
T —ANEmEt, oRERHEORENR, RESELTH,
¥ .
fﬁ #! fusr/bin/python3

—*."

# —*— coding:UTF-8 —*-

num = 10

if num <= 10:

if num>=5b:
print('num®I{E 75 210 = [8]')

else:
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—+§4+1zﬁ=hw;m-

ﬁ ?

&,
5

print(‘(num#{E A5 2|10 Z &)
else:

print('num B{ERTF5 £)10 =z 8)")
FHNFRFESZ L ET4REAE, BE
IR R SSE RS

If num <= 10 and num=>=b:
print('num HI{ETF5 10 =z [8]')
else:

print('num B{EATT5 £]10 =z [8]")
5

If5 <=num <= 10:

print('num #{& 77F5 10 Z [8))
else:

print('num BRI+ T5 F10 Z (8]
FHNEFHBENES. F%.

ET—ERNBENT

andZEFMATEER MR RE, HEREHAHENNIE
SENRER, SandFE X8 EForfnot® Mz HFF .
HREERFE—TEENEE. RBEERTERENTKRE
2Pk, "RIAEXxandyEERNTEHAENA AE, FrlwnREx
MR, TIAAF %R Ofalse, TRYyH{ERZ S, Lhrt, WEREXA
ERABEREXNE, SUREYHE. XfiTARMRAERE
short—circuit logic ) &k 1& ( lazy evaluation ) , H/RIEEFF
BERWABEZES, XPTARFERTor, FRIAIAXorys,



XAENEREREXNE, SNREYyE, T8, XEREEHREER
FEHMRIZEH NS IT.
6.5.7 ¥i S
f£Pythont, E— 1 HfifEa THEARNEERELNXET,
HTERNEMO T ARES.

iIf not condition:

+—

A0 crash program
P .
. fEPythonF A+ A B EXHARGIE?
t rEEmE—TREFZH, BNTHNERFSEHBELE, 5
h e .
, REETEEE, TOEHIEREGNRAR —RRE, TUE
n K—92FZHEMNMAHE, FPythond, assertXEF LI XF T
3 e KXE—RA.
i >>> X=3
5 _ _
M >>> assert x > 0, "X is not zero or negative”
F >>> assert x%2 == 0, "X is not an even number" #3g ;~x
pii ‘
w =B
5 Traceback (most recent call last):
LN
I File "<pyshell#81>" line 1, in <module>

assert x%2 == 0, "x is not an even number"

AssertionError: x is not an even number

B IrANBEHERESD, HassetGHMEHHEN, BF
EHIZEfT; HassertF WA FH AR, BEBERELS. BXROET
BEEERMNECEX, XETHERRTERTUIMMARESE, assert
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MNEESHEEMSREAEHTINNZRFEEE, AXBEHSHE
BHFERMHEERE,

{# Fasserth = 2% S Python#I % {5, Python assertfi =
CIREE - WS B (2

{f Fassertfi S0, ZFEMUTI/LA

(1) assertti S A RFBHENEFHEEN,

(2) WRREFHESREANINERFELE TR, BE
EEX—5, HAEEIEERS|IZ—THiR, BLassertiBalENAHAE
X EE T EE B9,

(3) assertiz Al KMBY, & 5| &—AssertionError,

6.6 &I~

BFA—REATEZINFHITHN. BEESRMHT SHE
HEH, RITFEERNPITREE. BHEC TN Z RHIT— 15
A5G H, B6-6FiRAKZEREIES PREIMECNHITHE



Y SAEACHS
t

h o

N r

" <;¥%# e » Z5ME A true
3

5

% A% false

It

e

E16-6 163K 5 6 1T
BRIMNELMNEEHIE (R ) NEFOEAHRTT . ERIL
BFEENT, ZE4LHR? tbanfm i1~ 100FiEH T, 25100
BHEAIL? BARMRAEXMM, B TR S a0l i RiX 4 [

"l o
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6.6.1 whilef&

BNEEWOEHEENEFBE~100BEHF, EHFA
1

#! fusr/bin/python3

# —*— coding:UTF-8 —* -

n=1

while n<=100:

print(' A EFE: ".n)

n+=1

HEARFED, AEEE/LTRITUELIXPIIEE, A
ERHER (BTe#HpEsAEK, WxA4E, kAR R/LiITHE
SRIEART)

ST E: 1

SHHFE

SHEIET

SEETE -

HAIET R

g W N



while expression :
statement(s)

P

y

t

h

O

n

- If condition

_ is true

5

M conditional

= code If condition
pii is false
Ia

=
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E6-7 whiled 3 $1 17 7 7%

HBHERED, RINFREL T XHNER,

Bl A T whileXxi#2F . fEPythonfwizF, whileida]
ATHREIAITERF, MAEFTEEELENTES. BEREEZEIA.

while FIkT &4 .

HITIEE

HTESa TS A MSaRTaR, HHFEETHE LR
R’ TEIEFT. F=Z (null) HEFHAE (true) . SHEFHF AR
( false ) B, B R,

whilef& 3 1T WE6-7Fi 7R,

ZREENERN. ghxTwhileFEFHIE, HEEHHtrue
By, UITHREEAR, T EORBHEWHIleFZRH, HNHARA
true, MZREEHITEOE, BT E G MfalselT 5 RER

6.6.2 forfE Ik

F116.6. 1/ 1R 7 whilef& 2, T RIFEEIwhileiZ o] IEE R
iho BlEOL RS

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

n=0

fields=['a','b’,'c']

while n<len(fields):

print( SR FEHZ . ' fields[n])

n+=1

ZRELANDEEFIRFATE D 3L . ZEFHE



PUosE4m@E, BMNEEEEFNAXLNAXNNER? BTRE
., Bl

#! fusr/bin/python3

# —"- coding:UTF-8 —*-

fields=['a",'b",'c']

for f in fields:

+—

-‘”-PN print('HarF&E. )

y o EE, RIGLEAmERwWhileBRRERE S, RIGELE
; Do BERTHEHERWT

0 SHFEE: a

" L FRE: b

3 HSWFEEE: c

5 ZorfBlfER T forxxi# =, ZEPythond, forxgE= 0 {ifor{d
M I, forfBRREl DUERERIFINIE, i—NIIRWFFEH. forfEit
§ HIEE R T

s} for iterating_var in sequence:

\?m statements(s)

I sequence 2 FEFF, iterating_varE FI P EERFA KN ITT

. statementsE2FHITHIE TR,
for{fE I 89 i 7 R R 20 B 6-8Ff 7= o



-

Lo 0 0 OO~~< T

55 H M = o -

¢
S

for iterating_var in sequence :
statement(s)

P, [T no more item in sequence

sequence

- 4
Next item from sequence

execute statement(s)

O

6-8 forf@ Bh Th 175 %

ZREENERN. ghaXdforfGHE, Hir (GRS HFA
WX NE ) IEmEoNMIE, RiismE—1NITE, FsequenceF7l
T EEETE, £E, N THREMAiterating_var, BEEWRITIEG
R, ZBARPFEIRRTEE, W/F Biterating_vart{g, HMiT71E
e, BRIINEREER— M E, BHEZNERSE LR,

HENARBLER, NHEMTEDR, AEFINEFRFHEEHR— T

£, B FT—TMuBRB TR S RIEH,



%] S5 0 T~~~ T

55 H M = o -

#
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BATBEUT =

#! fusr/bin/python3

# —"- coding:UTF-8 —*-

print('—————for B FFF & ~')
for letter in 'good": #for fEHL F £ £

print (A A F & ', letter)
print('—————for B 2L F 531 -")
number=[1,2,3]

for num in number: #for &3 = 3
print(' B AITEL=F . ',num)

print('—————for {3 F &4 ~')

tups={'name":"/)\E",'number':'1002"}

for tup in tups: #for fEELF 4k

print('%s:%s"' % (tup,tups(tup]))

BLSRWT .

————for B FZFF &£ —
SWFE g

SHEIFR 0

SHFE o

SAFE:d

—————for B EFF -
AT

SHATE T 2




SRET: 3
————=for B F 8 -

number:1002

name: /N &
BB ARG HSERoIUET, forfdhn{EHILRE
J b A {EMN,

SN
P
Y
t
h
a =
° I T
R EEF Aforfgih, SLRAEANEFE AwhilefEif,
_ 6.6.3 B BMHFHITE
3] #6.6. 2/ HRFEIPINEERME T AforfEIF B H =7 #4447
% KL, RIZWTF.
It tups={'name":"/"&",'number':'1002'}
I
2 for tup in tups: #for B 44
J

gUET, EAMforERNFRADEFTRERG L8,
EEUEREEUMN TN F MR

HILBHRN IS INFIBEIL? forfd it 80— K& E ]
DERBR P EHAFIRS, .

tups={'name":"/\E",'number':'1002"}

T"” print('%s:%s" % (tup,tups(tupl))

for key,value in tups.itemsl):
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L

.

print{'%s:%s' % (key,value))

BHSERWT .
number:1002

name:/J\ &2

M ARBEAHEERED, TlFEBitems HEG @ -EX

fEA TR E,

D

}:

o =
- R

FHRHPATEES XHIMFN. BEEN, EREFHRPHIE
MEMERIEROE, BE2LEIMFAHE, XtERforfBHLF
HON TR ZRIAFRONRE,

6.6.4 IXRILHR

7EPythontd, XA FIHEM oA RET, H—EREFE

1. kK

B DENERETFI, WAWT.

#! fusr/bin/python3
#-"— coding:UTF-8 —*—

student=['xiaomeng’, 'xiaozhi’, xiaoqgiang']

number=[1001,1002,1003]

for 1 in range(len(student))



print(studentli],'89=%-S2Z . ',numberli])
RFHITEROT .
xiaomeng FIZS:E. 1001
xiaozhi =52 . 1002
xiaogiang FI=S& . 1003
l wREFP, BREARSINGERER.
AN £ Pythontr, WEMzipeA A RFTITIAR, TRHEAD

5 FISHE—R, EE—PTANIIE, Hiw.

t #! Jusr/bin/python3

2 —*— coding:UTF-8 —*—

n student=['xiaomeng’, 'xiaozhi’, xiaoqgiang']

3 number=[1001,1002,1003]

5 for name,num in zip(student,number):

M printiname,'MI=S& . ',num)

T EERGERANE—H.

15 ZipeR AT DMERA TREEHENF, HFETMUNAFRERKH
> RE, SmpE AR BB,

_*."

#! fusr/bin/python3

#-"— coding:UTF-8 —*—

for num1,num2 in zip{range(3),range(100)):
print('zip #EX 4. ",num1,num?2)
RFHITEROT .

Zip BEXA: 00



Zip BEXNA: 11

Zip $BEXNHA. 22

BHREERED, ZpRBIEFIIAE, SEFIRBHEE
B, forfEiimiESRAE R,

+—

v R N
h it 4 Bjrange & ¥, ZPython 3th R %L, 7EPython 2fiRA
E b EES X DRI EE R {UMIxrange k£,
2. HENHFEK
3 FANEIR P2 idreverseflsort ik, A TBFENELL
5 i B& 1 ——reversed#lsorted R, XM R E I E R T FFIIEL
F TERNR, EFERBEHNR, HLEDBELEFEORA,
FF AXEENTEA:
g >>> sorted([5,3,7,1])
N [1, 3,5, 7]
[ >>> sorted('hello,world!")

(' dn et th T T, e, o, T, twel
>>> |list(reversed('hello,world!"}))

[ dn T, e, twe, L, el T T, e, Th
>>> "' Join{reversed('hello,world!"))

‘Idlrow,olleh’
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¢ K EEH M=o

B EREHNED, sortedBRFHIRE M E— MK,
reversediR HIRBI M E — P E RN R, ENNEAESXTHITZ X
X, HTEforf@HfMjoin AEPEAREHEM A, WREXN XM &K
HiEAZRs|. R RERlistZA, BaEAlistRBEHIRBI N R,

6.6.5 Bk 5 2

HNAEENREIFHE, BHRE—EHT, BEIFHAR
HFHNTEAZENAESE R, FRNNEBREIWPEHERL, LLWBEHNGE

EZXERMNEENT, NMRLBEIRHMSFRTHIETR, B4R
&8 PASCELR?

Python#Zff 7 break. continueZiE4) o] BT X#MEF .

1. break

breakiEa] HR L E BB, BFERREGPEFFalses
R FIEEFREDT, BEEIEHTETED,

breakis ] B 7 whilefIfor{if &

WRFERBRERIF, breakiB UM &= I HITRARENEIL,
HALBHIT T —1TRE,

breakiZ 61 EAW0T -

break

breaki& @) I 1T R W E6-9FT =,



-

conditional
code

If condition

3 is true
f’\ condition
=
J
g If condition
i; is false

FE6-9 break# 47 it 2
=SB ElbreakiB B 0Y, TiLHITH L &M, #MBLH X TEIH,
40 .
#1 /usr/bin/python3



—
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W EEHW = o

#
S

—*— coding:UTF-8 —*-
for letter in 'hello': #7< i1
if letter == "I":
break
print (' HE]F &4, letter)
num = 10 #7712
while num > 0:
print (‘% i #F 4", num)
num —= -1
if num == 8:
break
BHERIT
SHFRA:h
SHIFRA: e
Rt 7410
BT A9



-

conditional
code

S 0 T O~ = T

If condition

3 IS true
5 condition
M
=
J
f If condition
“j;*“- is false

E6-10 continueth 173 2
HRHERED, w14, HHEOHEETRERD D NF
¥, HBREEFHE, BtHiforfEit, ERGI25, EHAwhilefFEH
HIE, F Ottt FRFENET, SHF%ET80, Bihwhile



o 5 0 T ~~< T

— K EHWF o

BIx, NBHGIRMA,
2. continue

continueiZ 4] A k& iFPythonBlid B RTBHR AR £iEG, A
BRFHIT T —RBER,

continue & a) A fEwhileFflforfE & & .

continueiZ 8] FE AW .

continue

continuei& 0] AT IE W0 E6-10FT 7R,

L TIEIE P iBFcontinueiE G 8Y, ERHITHEUHEERE
R, #ELEORPER, HEANT—REIR, BGla.

#! fusr/bin/python3

.f’

#-*— coding:UTF-8 - *-

for letter in 'hello': # 7= 1
if letter == "I";

continue

print (' HEIFH ', letter)

num = 3 # 7<ff2

while num > 0:

num —= 1

If num ==

continue

print ('S I ZEE{E ', num)
BEEROT .



SEFE - h
HAFH e
HWFER:o
HWETERE:1
SWEEEFE:O

l S RED, Btk FbreakiE4q], {#HcontinueiZa A&
"’;;‘" phid—RPER, FEBHEBENEIR.

y 6.6.6 fEIf & Helse+ 1]

; EFEERG, TEBEEAEwhile, forZBIR AR £ 4
o —HEIfE, ZEALHRE? TEHHETNE,

n

1. frwhilefg kb {F Helse iI514]
fFwhile & &4 Hfalsedt, #HiTelsetdiEath, FHln.

3
5 #! fusr/bin/python3
M —-*— coding:UTF-8 -*-
= num =0
il
) while num < 3:
=2 _
A print (num, " /hF 3")

num = num + 1

—*."

else:

print (num, " XF = %F 3"
print("Z5 FR{EIR ")
MITERIWT -

0/hF3
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#
S

_+‘

1/ 3

2 /hF 3

3RFHFT 3

HERTEI!

HEHERELD, whilefBH S RGHIT T elserd ) 1975 4]

l B®, @t “SKRTHETI" E6,

2. frfor IR h £ Helse E4)
frfor & a) Afalse G R/GxH Hbreak P BT, HiTelse
HIE B R, .

#! fusr/bin/python3
—*—coding:UTF-8 —*-

names = ['xlaomeng', 'xiaozhi']

for name in names:

if name == "xiao":

print("&F%. ",name)

break

print("fE R B FRFHIZE " + name)

else:

print("7x 5 1 £ 95!

print("&5 R{EIA!")

BHFHITESRAOT .

B IR & FRFIF xiaomeng

& B FRFIF xiaozhi
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HB RN EE!
R
M tHEHED, forfB M EREHIT TelseBARFHA
Fo
6.7 passizaj
Pythond fipass@ =180, FAEREREFESHMANTEM,
passiE o] BB AT .

pass
pass™MEEM=TF, RE LSS0, 5.
>>> pass

>>>

B SR AEEFH

AT AER— T 4B RMMNIBTAR? BREBWT R,
#! fusr/bin/python3
#-*— coding:UTF-8 —*-

name='xiaomeng'

If name == 'Xxilaomeng'.
print(‘hello’)

elif name == "xiaozhi':
#E, TR
else:

print{'nothing’)
HiTiERF, SRWF.



File "itertor.py”, line 63
else:

~

IndentationError: expected an indented block

HITHRE T, BARFPHEZREE, EPythond =REEEIE
l AW, BRMEEAECRPN—TpassiEal, FHHRIGESA.
/I #! /usr/bin/python3

P
y #-"— coding:UTF-8 —*—
; name='xiaomeng'
0 If name == 'xiaomeng':
" orint("hello’)
3 elif name == 'xiaozhi'":
5 #MB, A EER IR
M pass
=
IF else:
ié H 1 . 1
s print{'nothing’)
2 BT XERL, SEERUOTF.

—*."

hello

R ERTDIERARNTT .
6.8 FNN/NE—RBFHXRES

ARBEAENZIAR, Rit—MMEXRBHINRGH R
IRENENIR S,

HRAREXHEN. BELSE—TME T CEANET, it



APEBXTMEFEZL, HRABCEUNET, RFHMES]
GBENF. WRBANBUNHFKRKTESEE, BRTIFBANEKRT ;
MRBANENTSEE, ABRTBANENT;, WRETHEH
T, METRENT, HETBTZDLREBP T
HESERBZUERZ T, BEXIAZINMNER, REE

I AATR?

A BEak-

5 ENEGEHHEEE, HIRMIER.

t (1) BABNFAEME,

2 (2) MABLETATE,

n (3) BABATFATME.

, WFER (1) f0(3), BEEHEHA; XFER (2),
 BALE,

; ETRUINTE. A TEHATIERLEE, I TERT
= EFPAE, IEEAFILFBATEOR, TEBARKESRE
y{ p—

E SERBUT (SERENBATELS HEFHK T 18,

¥ BNHRTHABTETREAENBESE ) .
I #! fusr/bin/python3
—*— coding:UTF-8 —*—
import random
number = random.randint(1,100)
guess =0

while True:
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#
S

_*."

num_input = input("ERA—T1 2100 B9% ="
guess +=1
If not num_input.isdigit():
print ("BBIAEF. ")
elif inti(num_input)<0 or int(hum_input)>=100:
print ("B A EZ A F1 2100, )
else:
If number==int{num_input):
print "B E1E, BB T, BEHXIET %d X"%guess)
break
elif number>int(num_input):
print ("1EE ANBEZNT ")
elif number<int(num_input):
print "“ZBIANBIEIFZ KR T, )
else:
print (RGEREARTHN O, FHAEAEBEARFTHE,
6.9 Python#% F 1A
XEBEHREN—EFRILOEFNMAERERBIREFTNE
DLeI R0, DUHS Bhisk 2 AR R SR IB 2 89 o] &1L,
1) EXEEN ThAfalse, ESBETALER, HEiR
BEATLBEXENGER, B Atrue, true+falselg?
>>> false

Traceback {(most recent call last):



+_
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ok BF SH o = o -
=

#
S

-

File "<pyshell#38>", line 1, in <module>
false

NamekError: name ‘false’ is not defined

2 ) ZEwhilegiforf@3 b, HiX A FREIS R P HE

, BENTEREEEN? fln.

#! fusr/bin/python3
—*— coding:UTF-8 - *-
num = 10
while num > 0:
print ("&£ 4", num)
num —-= 1 #K17 5 H 17 RXF 55
if num ==

break

CITXBERE, EERLEREEEN, HFRIXE X AforfE
, BREEGS R,

(3) R UTEFARITER.
#! fusr/bin/python3
#-"— coding:UTF-8 —*—

name='xiaomeng'

If name == 'xiaomeng':
print(‘hello’)
elif name == "xiaozhi':

print{'do nothing’)



pass
else:
print('nothing’)

6.10 Bl R E
(1) BERBEBIIT exe LB —HBIT.pyXXHFR?

J &: fEWindows EZ 178, Rid#EMacFLinux £8P,

AN FARAE pyXHNE T N—ERIRE, Fl.

5 #1/usr/bin/fenv python3

; (2) ALBRES, FHEORBZEERMEUEEL?

- E: XEEH4A4HNME, F—EmMENTIERAZFEOE

N HLW, #HEURSHEZE, sEABHEUINEAE, AT
a FABEREG, BEEERREAEXEEM, dJRARES CHER IR
- FMERAEFE KM EHFNIEE,

;1 (3) BT UAERBIMEC P IREBIAG?

=3 & oL, EIEARE DURFHFEC — R ERIEC,

N EREOFETNGERTES, METHUGEREEE, £4EG
\iﬂ¢ﬂﬂuﬁﬁﬁﬁ%ﬁu%#%ﬁﬁﬁﬂ%ﬁ%ﬁﬁﬁﬁ%,E%%

EIET, U MIEESFERH,
[ 6.11 B&EIF, FREA

KEFEHBETFH. BARNHEMEG, 7£RZE R0 N
— T2 A,

(1) importiZa)FlimportiZ Al & Ao

(2) H2a2FIBE. eXMEANEEME"

(3) HARFHIEA?



(4) ARL@EIFED, ZEAFRH, XZEALABE?
R BE IR T (o] .
(1) FHAZFRZNENR, S6HEXHEE, A EE
o
(2) FHAENIRE—1EF, ¥R ANEREESHE
l F (AR Ainput ) ,

Y (3) S—IEHKHEBANRFTEESHELIBH,

5 12

t B 48 57 455 B 4

2 R — P ERMET L ABFORITHR, RIZEHF
n EETERE, B, 1°3+5°3+3°3=153,

1000L1meﬁﬂrﬁ\ﬁ##%ﬁﬁ ‘1'\ 2'\ 3'\ 4'\ 5'\ 6'\ ?'\ 8'\
9. 153, 370. 371, 407,

; B5—NEF, BB ANKNTED N TEETE R,
=
i
14
=4
L
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A HAHN., TEEFEHAN, ARINE—SHHXEKD)

sE MRS EX o

R RSN ANERMEAREHNESF BE, PythoniE
HMT W ZAERE, Wprint). intl), EELTRIE CEIZRE, XHF

B EFR AP B E X B E.
7.1 E B EE

AREFRITP, BREEATHTEMTEN —RINEIHN
BFEMNAES, EXREYN, FEECRUNEHRHARE—RIEF
B, 2BAEAAR EHA" X TR,

MHINESNBIRECER, .

>>> print('hello world')

hello world

>>> type('hello’)

<class 'str'>

>>> int(12.1)

12

PUEREMERLNEH. BB SPHRIANIRZ A RE
MSH. RE "B S8, 3 "RE" R, XTMERMRAREE
(return value ) » tban EHERBIFHInt(12.1), 12182 "Bl #
ZH, BENERE12, 128 21RE1E.

Python SAE T RZHFHN &L, IMEE AR, BHE—
TR, AREANERGNBRANSE, Lk EX (M REabs2 A
— NS, T EEMPYythonHIE 77 M iEE & 4 .
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https://docs.python.org/3/library/functions.html

HAE AT MEHMET-1=NTIH, XBEERT
Python SAEMTH &L, abs(REAEE—TNE. MELATRE
23X /N & £ 2 Python 3.5. 2k A HI A B & %1,

& Python » (352 v | Documentation » The Pymon Standard Library previous | nexd | mod

2. Built-in Functions

| TEVIDUS opic
o BN
The Pyilon intarpreder has a number of funclions and bypes busll inko i thal are albiays avalable. They ane sbed bane in alphabetical onder
Hex topic -
3 Buit-m Constants \ Builtdn Functions
abis d help ini AETATLE
This Page 111 dir hex next | s1ice
Flaport a Bug 5 vaad : b 1 -
Sibow S tat 4
Quick search v
b 1 SuN
-7
o | w qF:
0 i ok 1
= it [ flo rlnt spl
for proper type
fro AIRE 5
b get repr
conpd e gl (1% in
¥

E7-1 Pythong 77 P a4
#Bihabs(EH, NEHSHIWE7-2FrRHALE, HXfabs()
RENIRE,. ERETHERE. BE— 1 HNENE. SHUESE
BEOF R, WRSFHE—TEEI, MREENK/N,

aba(x)
Riturn the absolube valse of a number The argument may be an mbager of & Noating point number 17 the argument S 8 comphex number, i
magnn dude 5 returmed

E7-2 abs() ek ¥ Bh ik 0
B 7 EIPythonBE AMtEE X, ®oJIARXERNGSITA
iThelplabs)EFabs BN FHER. EXEEREATH A
>>> help(abs)

Help on built—in function abs in module builtins:



abs(x, /)

Return the absolute value of the argument.

gEET, R THNNERER, EEXFETMIENF

T LbrifEabs( &y, AR EEXHA.

>>> abs(20)

20

>>> abs(-20)

20

>>> abs(3.14)

3.14

>>> abs(-3.14)

3.14

M EHRNBESRTUEL, absREH T RETE,
18 Mabs( & $8Y, WREANNSHHUEARK, SR

TypeErrortJ 5=, Python&BR#HEFIR: abs()HHRH 15,

S TR, Blan.
>>> abs(b,6)
Traceback (most recent call last):
File "<pyshell#171>", line 1, in <module>
abs(5,6)

TypeError: abs() takes exactly one argument (2 given)

WREANNSHUHMEENN, ESHRETERRIEY,

=]
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&S TypeErrorfiEiR. SHBEIRELR . st m0SEHxE, F

un .

>>> abs('hello’)

Traceback (most recent call last):

File "<pyshell#172>", line 1, in <module>
abs('hello’)

TypekError: bad Dperand type for abs(): 'str’
AYLHTEEA— RN ENSIE, TLTCERE

BA—EE, BEFAXIRYRT A ‘28", AREEXT
BN

>>> fun=abs # T Efun 5 Mabs &%

>>> fun(-5) # Fr A= DLd i fun 18 Fabs %X

5

>>> fun(=3.14) # prla] DL@id fun i Fabs & %L

3.14

>>> fun(3.14) # Fr LT DG& g fun 18 Fabs & #

3.14

A A Pythonh MR BT, FERERBEXZANEHNS

8, WERLHAAHE, SESERERER, XENMEZLRRNIE
KIET,

7.2 EX A

B AL, F11HANEHEPython W B &%, X EPythond
BRI E X EBaXTIEIIRIZEBHN, Hib, WNR TR FXEHR
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BN EE, AN OREREEWRE X, PythonZFE E X EE,
MBAFRMNECEX—PTLUENIENRE . THEEEXRHNE
L IR0

(1) RERILIRdef X EIEF %, EERBBFRMRTF AR
BES “0° .

(2) A B ANSHEANEETEHVAMERFES S, TUE

BFSFEXSEH.

(3) REMANE— TS EFEFEAXEFHSE, BTH
R $55 B o

(4) ABABRES s, HEESmHE,

(5) return [RIATNIE Re&f, EZFEMRE—MESEH

Fo AHRIAN BreturntB Y T @ None.

PythoniE X R ¥ FdefXitF, —MIEN0T.

def & ( ZHIIK ) :

B 1K

NEEEWHRTA

def <namex>(argl, arg2,... argN):

<statements>

RENEFBNUAFEFL, ATRBRFETE “" o AEX
TE—M, TEELPythonHXEBFEXMATNE T, AEANIED
HEREEN, STEUELE - IT=R8NGEH, URTZEAURT
XA REEUARTRE—, BATERYET, SHERHER
TR EIEE R,

IAEELHIEE X AEHNEE A —RIEXT . TEIA

O



HITRERBE, AXAEPEXREFF A
#! fusr/bin/python3
# —"- coding:UTF-8 —*-
def hellol):
print("hello,world’)
hello()
el ML ERBIF Ahello)fiERNEEXNEE, LLAATEE

+—

5 MITER, ARUEXTRMTRENETAME. WRAFTEIEA,

; PITZRHEHEEETRL, SAERSRE (BRERBERER) .

0 fFemdép < FHIT Epy X, HTEROT .

n Hello, world!

5 EEITEDTILA.

5 (1) ZBretuniZally, BB ITEREHRZTREER, 13

M GRANone,

= ( 2 ) return None®] DL & Areturn,

g (3) FEPythonF E X REE, FERFRBEPR—FER

‘iGMﬁﬂ?ﬁ—ﬁu

I BEN LB, ERRE— RN AEE—FEAR? BT
W RE, REERMTHEHMIRMAEN?

A—TRHEPI L ZFKEN, FEBENNEFRRE,
DUEBEEESR

Blan, X E FIEHNRBFHNIT

#! fusr/bin/python3
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#
S

_+‘

# —*— coding:UTF-8 —*-

def printmorel():

print(ZA o Dl £ #1349, BWEFE —Fo

print( B2 % — %)

print{(HEFRE =%

printmore() #1f8 F & 41
MITERWT .

ZERE T DIR T Z FI150, MEFE —Fo
HWER %

HERE=%

T S B F RO B B R S AT
#! fusr/bin/python3

# —*— coding:UTF-8 —*-

def mixoperation():

a=10

b=20

print(a)

print(b)

printla+b)

print('a+b BIADZ&T:'.a+b)
mixoperation() #1fE FH B& 1
MITESRWT

10

)



20

30

a+b HIFIZ%F: 30

DL ERBIZGIE T A8 AR o

EX— PN AEBA R BE eI AG? HARa M, wREEX

l — P A BB = & EY, ST HpassiEa), EXW T REFHFHIT
€ #! fusr/bin/python3

5 # —-"—- coding:UTF-8 - *-

; def donothingl):

0 pass

: donothing()

3 HATE R EM B L,

5 passisa) T 4 & ANk, ﬁﬁﬂﬁ%?i%im%ﬂm#%ﬁ
M N, EmERRBH EASREHNRE, Tk —Tpass, ib
T RBEEFEE

18 AN E NS EERBRERERER, HTEHEEFNG
,fqﬁ,ﬁﬁ%ﬁ%%ﬂ&u@ﬁﬁﬁ%m%ﬁﬁmku

I 73 BHHBH
WMET 2V PR T W EX&EE, FIRYRTENXEH
R, EE—XREETSHN, MATSRNERE, XAPERITW
MEXHSHNEHRAFEA,
ARSI A TS 8K,
(1) BABSH,
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2) REFSE,

) BRIAS o

) ATES,

) BESH
TaBEN 73 FHITHB,

7.3.1 S H

WIS E A VUIE 86 B % N R d. AR EE NN

E XM REFMNTT: MITESROT .

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

def paramone(str):

print{'the param is:',str)

print(FE—TEAZE, HWERE: "st)
paramone('hello,world')

the param is: hello,world

WE—TEASZE, HHEZ: hello,world
BINEXT =1 B3 A—1 S L) & Fparamone(str), %

AN EE Astr, TR EIE “hello,world” £ % str,

T L, ERRAZHIATA—TULEASTEH, ER=E

FEOR? @40

paramone() # & A5 ¥
HITERWT



Traceback (most recent call last):
File "<pyshell#208>", line 1, in <module>
paramonel()
TypeError: paramone() missing 1 required positional
argument: 'str'
l HATERSIFRN], BERDL—TBFOEMNSE, FEE

7N Bl str,

: paramone('hello’,'world') #5 N8BT — 7541

; MITERNT -

0 Traceback (most recent call last):

n File "<pyshell#209>", line 1, in <module>

3 paramone('hello’,"world')

5 TypekError: paramone() takes 1 positional argument but 2

M were given

T ROSRERAN, EHAR—LESHNLT AN

1A B RFEITTIER, SFE X Bparamone( &, TEAS

T OBEEA—IUESY, BLBE, AN TUXER, BAEEN

N IEE T ENS .
732 XEFSH
RBFSUNRBOPAXRRE, RPBARAXEFZSH
WEENNSEIE,
FRXEFSHEATRARBESHNINF SFEBENF—
B, EAPythonBREBEFHSHEL LESEIE

-t
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#
S

_*."

JE X W RAEBFHFHAT:

#! fusr/bin/python3

# —"- coding:UTF-8 —*-
def personinfolage,name):
print('£#5 . ',age)

print('Z K. ',name)

return

print(’ - INFZ NZE ~')
personinfo(21,'/\8§")

print(’ ~AESWNFE NS, BESIE

_
personinfo(name="'/\i§"',age=21)

print(’ -BZUnFE NS, HiEESHA

~')

personinfolage=21,name="/)\ig")

A REHITERAOT

=S EBUNFE NS -

Fi. 21
ﬁgﬁ‘:: "J“ﬁﬁ

-TERZHINFE NS, BESHE

Firy. 21
%ﬁ:: "'J"Lﬁﬁ
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-BESUIRFE NS, HEESHL

Fig. 21
288, /\Ef
B EREERTIET, XTFpersoninfo(l&d, REIETE

ZHE, ASHNINFNERBE ZET N, HESIEHNERE
7.3.3 BINEH

FEHREEN, mReERESH, BERRIATE
ERIRIAZH, BEAEX R, S8 —TEIME, A

REFLEANERENSERE, AHNREHZERAXTRINME

flgn, &XaTF RAEIHFHIT:
#! fusr/bin/python3
# —*— coding:UTF-8 - * -
def defaultparam(name,age=23):
print('hi, #04. '.name)
print('¥ 5 &£. 'age)
return
defaultparam('/\85"')
AABRBHTEROT .
hi, 204 /a5
WS F
MU ETRBIIRATES, ARIUBAR ZENagellE, Fh
GRPFHTREEXNNEINME, WRBNNagell(5, &=5H
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HERZEHBMER?

EFAH ey A

defaultparam('/\85',21) #eR £ B 1hage=23

RENRTERDOT .

hi, 0. /g

(T HF 21

EBHTARHENED, ATEREANEENEANS

Mo HILTFH . SXEBRIANSHEERN, REFITHERNEINIEAN
H1E o

EEAHABRKASENENOREEUTR? EXWT &I

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

def defaultparam(age=23,name):
print('hi, #04. '.name)

print('¥ 5 &£. 'age)

return
defaultparam(age=21,name="/]\8§")
MITERWOT -

SyntaxError: non—default argument follows default argument

HITERERFABE, FRERE: ERIANSEERERKIA
SHIEET .

XEREHN, RN —EERAEERINSHEHT. WR
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#
S

TEZMRINSE, ZE4DR? BANBUT LD REUE X R,

Bl FINSEAE DMSEEH

#! fusr/bin/python3

# —"- coding:UTF-8 —*-

def defaultparam1(age=23,name,addr="shanghai’):
print(‘hi, #0Y. ',name)

print('¥ 5 4. ',age)

print(' I T £E 75 ;' addr)

return

def defaultparam2(age=23,addr="shanghai’,name):
print('hi, #0Y. ',name)

print('F 4 & . ',age)

print('F I £ 7 :',addr)

return

defaultparam1(age=23, '/]\#5',addr="shanghai’)
defaultparam2(age=23,addr="'shanghai', '/|\#§"')
PAITERWT (HKET ) -

SyntaxError: non—default argument follows default argument
B2 .

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

def defaultparam({name,age=23,addr="shanghai’):

print(‘hi, 0. ',name)



%] S5 0 T~~~ T

55 H M = o -

#
S

_*."

print('Fx 4% . 'age)
print('F L 7F 7 ;' ,addr)

return

print(’

& NS —,

defaultparam('/\#5")

-RNBRZEH, BB —1THKIASHE

T NBNZE, BINZE{EEE

defaultparam('/\85',21,'beijing’)

—ZANBNZH, BERINSTHLHENX

print(’

-')
defaultparam('/]\85',21)
print(’

=)
print(’

ZHE

=

defaultparam('/J\85',addr="beijing')

print(’

=

-RNBRZE, BESHEHENE

defaultparam('/]\85"',addr="beijing',age=23)

print(’

—}

-F—TRNSEATESEHE, F1F

defaultparam('/\85',21,addr="beijing")

-RIRINSBE TS L

print(’

=

defaultparam('/]\85',age=23,addr="beijing")
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#
S

—*."

print(’ - F—TERINZHTEHE, E-1TKF
= =)
defaultparam('/]\85',age=23,'beijing')

HITERWOT

~fE NS -

hi, #04: /)vig
CTE: 23
I I £ £ : shanghai

~ZANBMBE, BEAFE —TRINSEE

hi, FX0H. /g
CTE 21
F I £ 7£: shanghai

~ZNUNZE, RINSEEHEN

hi, E04. /\Ef
S E. 21
I 7 £ beijing

- R NBRNZE, BEERNSTUEHELSE

hi, FR04. /hEg
SH. 23
I £ 75 beijing
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~ZNBMBE, EESHLHERE

hi, ZR0Y. /NEF
T 23
I 7 £ beijing

-E— TN EATEHE, F2IH

HY

hi, 0. /h\eg
CTF 21
I £ 75 beijing

-BPEINS BB TS L -
hi, 0. /Mg

(S HE: 23

I 7 beijing

-E—TRINSHHESHRE, F2MAE, R

SyntaxError: positional argument follows keyword argument
M ERITERTUEZIL.
(1) TRBEZLEINSE, BRIASREITEELNSET

(2) TRBEZLEINSE, ETEARINSZHE, NEAXRK

ME .

(3) ZEEXX —TRINSEE, XANEZARMEKILS
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8, BZEINGEHNNUNEAREE -1, WITDBETSH2ENEEE
B BIASEE .

(4) ZEE—TRNSHBIFTASHZENSHE, UHEA
BEFUMNBIANSHHRECAS UL ENSHE, SNURE,

(6) BEBINSEEN, FARINSENINF A AREREE

MR P HNEINSTANIAFEN, TEIRFENEASZHE, 1
EHEMPTERSMBTI—HAFER.
S ERBITTAEL, BRIANSEELERERAN, BIEEKIA
SHA BRI OERDRE, thaEH EENREEE BN F
AARER, WREREZ ANaddriBE, AR EEANED AMaddr
BT, TEEARKASHERE/IVNEER,
734 SH

WRFE—TRBEBLENSHFPNES, XESHY
T ESH. MAHEHARTGRSHAR, JRSHFBENA=G
BEAEBEWOT

def functionnamel([formal_args,] *var_args_tuple ).

"R BT RS

function_suite

return [expression]

MTES (*) NEEBZZGFHIERGENTESEH, WR
TESUARLAARIEEESE, Be—T=Td., ekl
AR ERIBLEERGBNEE,

THRELGNEATRRENEH, EXWOT REFFHIT:

#! fusr/bin/python3
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#
S

—*."

# —*— coding:UTF-8 - * -

def personinfolarg, *vartuple):
print{arg)

for var in vartuple:

print( FE F A EKSEE 5" var)
return

print(’ Ao TS

)
personinfo('/\85")

print(’ Ao S

)
personinfo('/\EF",21, 'beijing")

print(’ b Ne TS

)
personinfo('/\85',21, 'beijing’,123,'shanghai’,"happy’)
HATERWT -

A HRT RS

™ A BB

——
H

N

HETAEKZHI7: 21
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BETAHREKZSEE 7 beijing
wb N ESH

J

BETAEKSEHI 5 21

BETAEKSEE 5 beijing

KR TAREKSIE 7123

R TAEKSLE 47 shanghai

HETAEKSEE 5 happy

XERIBEERBRATEW, EEXRBNAEXTHRITS
8, WRENANTUEARAZSE, EEZEIER T HETzh?

XEIHEATSHNFL, BINESHENT —TE
S, RN, SHWNESEHMBEEMER —1T4dd, B
ARG XEERERER, REFEH. S8vartupleEIRHNE —T T
A, HHRFNTMENEENHNSE, BaARfE,

FEXANRBIPERT A mrZforfEih, BidforfEIR N IT
4,

=
N

o

BE XM TN EXRE, FHAREANZIEEFE? BMERE
FF2IFEEEIBT,
WE M EA X AR EZINXBFSH, Bl.
other = {'If{/m" "IER', 'BH" "FKiE
def personinfo(name, number, **kw):

print(' & #::', name, "#5 ', number, 'HAt:', kw



personinfo('/\&", 1002, 3 =other['tH '], & ¥F=other['E
')
RERITERA -
BFNE F5:1002 HAth: R wE, B AR
MEAHHITERED, TUFEABENS “*" S, BIfE
A " EXEFSE, RRAANTDEEESENANER, §
Ay BT .

+—

: personinfo('/\&", 1002, **other)

t BREHITERA

2 BFNVE F5:1002 Ht: {Z25F: "wiE, W AER

. MiITERAE—4, SZLAEE T AP, i **otherd

5 ~fEotherix i Jﬁ%ﬁ’]ﬁf"ﬁkey value A X F S EE NB R EH* *kw
. BH, kwERE—ITFH, FTEWIRENFHEotherE#]83, Xkw
fk i AU BN AN & 52 0 R £ 9 B other,

F 735453 H

B EPyhonPEXEHTMBAMSH. XRTEH. RIAS
\i BATEXRFSH, XABSHTDAESHER, TREXSHNIRF

I PFRBASH. RINSH. TESHOXRFBH,
THNMBEASTUNER, BEOTREEX:

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

def exp(p1, p2, df=0, *vart, **kw):

print('p1 =, p1, 'p2=', p2, 'df=', df, 'vart=', vart, 'kw =", kw)
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exp(1,2)

exp(1,2,c=3)

exp(1,2,3,'a','b")

exp(1,2,3,'abc’,x=9)

PR EMITERAT -

pl =1p2=2df=0vart= () kw = {}

pl =1p2=2df=0vart= () kw ={'c": 3}

pl =1 p2= 2 df= 3 vart=('a’, 'b') kw = {}

pl =1 p2= 2 df= 3 vart= ("abc’,) kw = {'x": 9}

HEHERED, FHTHAESE, HEIAHKLEET, Python
BEBENRBSUNVENST UL LN N NSZFEHEHE,

it 4h 3R 1T I FtuplefOdictiB B iR & $, FRARWTF .

args = (1, 2, 3, 4) #:& X tuple

kw = {'x": 8, 'y': '9'} #/ X dict

exp(*args, * *kw)

HITERWOT

pl =1p2=2 df= 3 vart= (4,) kw ={'y': '9’, 'x": 8}

BHHTERED, EEREE T LLE T XKL func(*args, * *kw)
NZVER, TRSEENEEXHA,

7.4 P ATIHRER

BANA @S2 T TR ARE, TEXTFRENHITRE
EREHA—DTTH, MEERFZEDPZITERR,

ATRIERFNE X ETERBADIT, BINEEREIET
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M AT, BlRITRIE.

MITEBNEFNE—TRIEHFE, MEBIT. NEEE,
2 FHORBITE — F 150,

BRI EXHAETHERFHNHITRE, THRERERFH
WO HAELNTT, MEFRIHEEFERAN T HIT,

REEATUEEREFRTRAEFN—NTEEER, BE &
FORAN, HASEBERERNIT T —%159, MEDREENE—
T, RERITEREREBRPAOAF T, BHREREREFFAOR T,

XHFEMLERE S, EE2F KW AERIGER F o] DUE A HAM
B3, SRREFERBETH— MR, TEEERTHMEE P MNE
G, BEPITXPRLMEQN, XTEFZRARTE T EEHN
B4,

EHPython TREFEZTHMEFREFMICEK, FILEST
RBRMITERE, EFAERDEBSFNLT, ERHRTHNENERF
NER T SERo

LIHRMNEANPythonRIEE, F—EE—{T—FTRRBHS
e85, ANRBRITHREREEFERRILHNE X,

75 ESHNLH

KN EELHRESRENSE, FHEBLRKMNTBPython
REHRTPEESYH, —MERBEXENES, —FE2BAH RN
(EPN:SSIE

LERAEFRA-EAERGNFEL AT, WiHAmath.sin
N, BECAN—TEBEDFEALS., ENRETZEZ IS, W
math.powBEMANSE, — 1T EEE (base) , F—1TE 5!
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[ exponent ) .

HRBAE, sRXZTNERSTEZZ, Hlw.
#! fusr/bin/python3

# —"- coding:UTF-8 —*-

def personinfolage,name):

print(' =% . ',age)

print('&FK. ',name)

return

FiZEE D, B Epersoninfo/aTH HZ # 3 FKagefiname

SELE, FEREAED D FFagefiname{E %% %BageFflname, &

¥ 1K b agefinamest 2%,

R

FREGEAREN S HTRE, TERELS, AIXNXS

7 E
AERFNASHNEFEEX R EESEEH, B,
Xt B E X fpersoninfor& £ o] DUFE B E I RIAREA LS.
personinfo(21,"/]\8§'*2)
TERUT .
Fie. 21
ARk NEF/INER

AT
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BRMTEREE, TMUAFTHENRAREDNEASLS,
fEPythont, EALSHNRAASHREOAHATRNT, B
g, £ EmeyREIG, SKBR EZIT /NG F20BE, FRTHER
EA—TELSHZERREBIEP,

R T
EALSHENRBNTELRARBRNEX BERLSNEFT X
KFR, BHEAXCESNE, MAXCEERATNYHT AR T,
76 TEEASE
EEER, EFAEME—TTENGEZTE. FPythond,
BFANTEFASETANEH TR, HENBRREFEXNE
FREWMEN, RGP TERBENNLEREH L CEHAN R
PUFRIZENEE, XPEEFEH R TE.
TENEFREREB—HIEFITLUAFENTELTR,
PythondF FA T REXANTERAE. EHTENERETE.
FTEEMNAANAFERENTEHITNA,
761 BEETE
FRBEAEXNTEL R EHERBAISIA, TEEREN
SIH, T ZENEARZEIN, BHRABHEE,
EXNTENREAERHAEPE—REU, MERHEE,
40 .



#! fusr/bin/python3

# —-"—- coding:UTF-8 - *-

def funcl():

x =100

print x
l FEfuncEBE P, xEHERVEPREN N, HEEE KU
NI, FTIxZREEE,

P

y FEEEREERBIEP R, @ ABKNEE TP
; SR, B,

0 #! fusr/bin/python3

n # —*_ coding:UTF-8 —*—

3 def func():

5 x=100

M print (ZEx. %s' % x)

§ print(' B EUA MG E] THExX: %s' % x)
Ia funcl)

%
L0 RERITERUT.

—*."

Traceback (most recent call last):

File "D:/python/workspace/functiondef.py”, line 7, In
<module>

print(' R E R IMF R ZEEX. %s' % (x))

NamekError: name 'x' is not defined

MAERE5IFEM, F7T00HCEEENX,; B ARG ar4,



BITBEXBAERDE D, BMATEKRET o
WREXEALSHENEREE D, FRABEPAREXEEX,
FRXAAZEFNTER? EXWOTREHMIT:
#! fusr/bin/python3
# —"- coding:UTF-8 —*-

def func(x):

+—

Ao print (EEEEx 4" x)

=

P

P
y func(10)
; R ITERIT
o BETEExH: 10
: HRMTERED, BETRITENE. XEF I gME,
3 HFRBEKDIPEZEEXBHBETE, xXREFA—NELSHEANREE S,
. LTZAFEEHEETR? XEFAAZTHNITERBRUTEREE, —
M EFENEREE, BARBEET
= MRERFINEX T BEIMIE, 7RI D S Fx
g 2?7 EXIT ABFHIT
\i #1 Jusr/bin/python3
[ # —"- coding:UTF-8 - *-
X =50
def func():
print('x &+, x)
HITERWOT

X %150
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HHMITERES, FREUEF T
(eRTE, 762/ T4

MNEREFEHRSEIINEE

MREARFIINEX TEEXHWME, BxEARENILES, &F

RAEE P EIxiE, RTEIMNERS

HHT7:

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

X = 50

def func(x):

print('x &+, x)

X =2

print('H & EEx TA', x)

func(x)

print('’x —E&", X)

THERWT .

X % 50

R ZEEXTA 2

x —H & 50

HBHERED, ARGAEPE
EINTEENE, XEEAEATUNCE
AFfuncER N RIGH, MEIEGxX=

BRETER? EXWT AL

HEENEH =B AL
HEEIE T HNGa<H, EFE
2R REIANEREREE

A, TeERWIMBIERE ST N, STUESD|, REHPEHBHAXE, EN
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#
S

—*."

762 =R%E

AN, —BRIERFEBENZED KRS T RS
A, ERELRTE, eREETUEENREFCERAE,

BN HELERAELREE, 76.1/0\ D Px=0 LR
TE, TOE—TEREENTAE.

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

total =0, # XE— PN ERTE

def sum( arg1, arg?2 ):

total = arg1 + arg2; # total EFXEERFHETE.

print "RFAZF/EBEE :°, total)

return total

def totalprint():

print(‘total 8915 &', total)

return total

print(' A EUKAEE R, sum( 10, 20 ))

totalprint()

print ("IN EER/TE 1, total)

MITERWT .

RBAZREBEE 30

A EKkFIE R 30

total{EE O

AN EEREZE 0



S

%] S5 0 T~~~ T

ok BF SH o = o -

HITERER, cREETAERFER, AREEPER
EREENEAZTRNERTEAHMEHSELPNEM,

BINBE—TREEXFHRMITH R

#! fusr/bin/python3

# —"- coding:UTF-8 —*-

num = 100

def funcl():

hum = 200

print(' BEE P numBsIE A . num)

print{' B E M numBI{E A . ' ,num)

AR P numB9{E A . 200
A IMumB{ES . 100
HRHERED, BNEX T —TE2AnumNEFZETE, #
FAHEPHEX T —PTEBANUMNEREE, AERHEETFRANZESR
, BAEPHINUMEE, FREFMEANMEBEERFEANELRETEN
Ho
RIEBNER: REPERAEINTZEN, WRZTEZHRE
LRTEXFRITE, SN FARBEE.
ZERERTETAHRIBEE, ARFARBEPEX—1THE
BTELM—HNTERNT, EEFRBEFNEHTETHLER
BIR? EXWFEREHMIT

Bl BB



#! fusr/bin/python3
# —-"—- coding:UTF-8 - *-

nhum = 100
print(' & EIA AT numBIE A . ' .num)
def func():
l global num
’;xj num = 200
y print(' BE K FnumBIfEH . ' ,num)
; func()
0 print( BFOA AL REnumBIEA: ",num)
" REHITERWT -
3 R ECE AR nuMBIE S . 100
5 2 Bk numeg S . 200
% A A R EnumEE R . 200
FF REEXFRITEREER, AREEPANZTEnumai il T
g —global X @ F 5, BHARERE, EEFMEBuMEEN, &

yn TANRPEPHNE—FET,
T BERNEEH. EERNTEEITBREXHNLEER, &
EEWTEXNEEFIN—TXEFglobal Bl T,
FREIKRPE Xglobal B &5, 7 R EK P T EMM A
BELEERMN ., EXWT REFHFMNIT.
#! fusr/bin/python3
# —"- coding:UTF-8 —*-
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num = 100
print(' & HORA A B InuMBIE A . ' ,)num)
def funcl():
global num
num = 200

num += 100

print(' EBE A P numBI{E A . ,num)

funcl()

print(' B EA A EZ ®/ESnumBIES . ,num)

BREMITE R

OB B RInUMENE A . 100

A HA P numi{E S . 300

FAEIRASE R Enumi{E R . 300

HHITERESD, ERBAEPHNEXNER/EEnumiBll 7 —
RA100891E, num BB B Rk #2003 75300, 7RI IREDN
numB{E R EA3007
7.7 H1RO{EFI 1R O 15 ek £

MEEEX AEE, BERLEA TreturniZa), FERMW
EAEMERAreturmiEa), F BreturmZB @ 5K BreturmiE o) B 4 K 5!
0z ?

B7.2DRANEE, FEXEHN ZHERreturniza), &K
AR B —-None, EiR[E—-None, TTRIEE—return, {EEIR[D
BEANEE, EEEunEENLELEEZRENRE, X T RN



BRI, fEAreturniE @) o] A SMEHIZ BB ITI— SR, X
TRENARERY, ESUTMEARBPHRITHN—ERESR, ®
FTHRBEESFERAretumiBaRE 7 XN HMITE R,

fEPythonth, FMRABEEER (B F&EE) , FHAIFR
XA ek # oA IR BIE & Y ( fruitful function ) ; B R EH 17— 3D
ERTREERA{E, FATFRXEREATIREE &

+—
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e,
&,

LIATABEERRLREREN, of DUFEHIR DS REE<E
L HA1F B IR OE S 1R B None ) & #1804, D gEEZ|—None

tEanE X 0T R A FH AT -

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

def noreturn():

print('noreturn &S Sreturn 154)")

def justreturn():

print('justreturn &%y 2 Sreturn, TNIROIEEKAZRE")

def returnvall):
x=10
y=20

Z=X+Y

print('returnval & Sreturn 1546), FIRBIkKFH

return z

print(' & £noreturn WA R . ' noreturn())

Ko )



print(' & #returnval AHEZE R . ' returnvall))
BREPHAITERAOT

noreturn e& £~ Sreturn 154]

B ¥noreturn A AR . None

justreturnc& 1 2 Sreturn, TMREEERAR

B Fjustreturn THHEHZE 2. None

/TN returnval ¥ Sreturn i54), FiREKRFHNE R

+—

5 R Ereturnval B R . 30

; H#MITEREE, EXRBEHARSreturngy 2 5 —returnid

o ORBHELENone, WRE TIREI RAEAANZ, 17 H & EETEE T DIIRE
" AKRA.

3 7.8 A A EB R

- fEE RN RN, THIRESEXENER, A

M LAEFRE, EXRFNTFLTEHRE

§ BN EREETEEXT RN, RIBETK, Bt

o AEHR, AXEEATEREZHACA, BE— SRMETERFERE
I ieF. MERBEMREA, EXEEXTRERTHIET, BER

I NBINTEX AP REBER, Tcmded FTHRITFHF,

5 B XA S Somdes S H F R TUBBRIERF $i2 R,
HEEE A TRDORE, FIrEEeENSIHRIELE, R
T EAE— R, EFERBENE—ENF RS ERNERE
B — R,

SIANBME, ERERBEOLRS, THUB— LTS H
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4
S

e

MeyAEr, BITIEARSEESREE, HEATMNETAA, EFRE
EiEia. 7k, " EREUITUEEFHT.

Xf R E A FE 0

(1) FE—TRE, UERNBIZA—AEUGE, RA—
TRILER, XFEEH THERE, HEAARHNRIEBESRZ1EE,

(2) BB EA LUV EERIBNEA, IEREFRIE 21T

LJE >y ZEBERENAFTELEEAHTT

(3) B— 1T BREKARBFEFSBILTEREG, TN E—

BT EMIENL, 2P REOBANBEGE, BEENAGERIEMN
— P EEBN~ .

(4) — TR REFNRBBTUAERZEFFER, TFEE
ERE,
7.9 1R Bl & ¥

BB # 7 RE AT DHRE{E, BRTREE, RHEFE
& 0] DR B o& E1 0 ?

B, RECEXATF

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

def calc_sum(*args):

ax =0

for nin args:

ax =ax +n

return ax
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#
S

—*."

XBEXT—TARSHNKFAY, ZRBATFEAZD
ZH, ZRREKENM, MRANBEILZIKF, mEEEHBRE
FRIEFTEFTE, BEANR? flw, RFEXWOT .

#! fusr/bin/python3

# —"- coding:UTF-8 —*-

def sum_late(*args):

def calc_sumd):

ax =0

for nin args:

ax =ax +n

return ax

return calc_sum

JRES, HAREB T PNz ZzEEEINERENE,
FIRO T —PREL? 26, HAFHSLIEL T —1TBRE, X TIHAE
XHEE, RMEEREKNNER, mMERE T — KR,

BIERMITERE.

print("if Asum_late BIZ5 R . ',sum_late(1,2,3,4))

calc_sum=sum_late(1,2,3,4)

print('1f Hcalc_sum MR . ',calc_sum())

RERTNRTEROT .

A Asum_late BIZ5 R . <function
sum_late.<locals>.calc_sum at 0x000000000077DE18>

A Acalc_sum B9 R . 10
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L

T

=,

HRITERED, BHAEX RN ZBEEZERB KIS

meERE T —S5FZF ( XPMNFHHELHKESERE ) . BHRFTIRO

BAEE, AEIETTEKAMNG

FEXNEFh, FREHsum latebh X E X T A¥calc_sum,

3t B A E & Fcalc_sumal RIS | BSMNEB & Eisum_late IS A B E 2

B, Ysum_lateiR @ & Fcalc_ sumbt, MBASHNTELHRELEIR
BE ¥, FRAFAE ( Closure) » XFIEFEME DR K,

@_

F—a2FEIE, HiAHsum_late(| BT, SRFHE IR

THETHAE, BIEF ABENSZHBE MR, Flin.
f1=sum_late(1,2,3)
f2=sum_late(1,2,3)
print('f1==f2 MG RA. ' f1==f2)

THERWT .
f1==f2 NZER 7. False
BHRTERED, RENERIAFA2ARE,
BMALLRR T AE (Closure) , ft4EHBIR?
MBENEX: RE-—TRPEDEXN IR (FEES

BfERE) NEEHTSIH, ASBRBEBIAAEAE,

LI RGlS, BEONERBEEXASSIATREIEEE

args, HERHIEREB—TEIG, AMNEPTEZHITAIEI A,

#! fusr/bin/python3
# —*- coding:UTF-8 - *-

iy
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def countl():

fs = I

foriin rangel(1, 4).

def f():

return 1*i

fs.append(f)

return fs

f1, 12, 13 = count()

wRbBlg, BREHBELIZ—TFELN, 2RELENIT
BAEERIREl T, T ZREFEEREEFENE? BAAM(). f20503()
MERE1. 4. 90157

AN T HAITREL

print('f1 HERE: " 10)

print('f2 ERE . . f2()

print('f3 MR E . "3()

MITERWOT .

f1 NERE: 9

f2ERE: 9

fBNERE: 9

HHMITERED, 3ITRIVRONEREEI, E4A4EE9
e

RRAAETIRO N RESI AT EEI, BEHIFrzHiT. 55
ST HRHFAEROEN, ENMSIANTEEIEEZTM T3, REEBRERA
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E =
REOASH, RORGAESIAEURAZENGHZERE
THNTE, SNRAZLIIRERFT 6@,
WR—EESIBEAREEELDE?
BATE X T & FIHF 1T
#! fusr/bin/python3

Fr
T

# —*— coding:UTF-8 —*-
def count():

def (j):

def gl):

return ||

return g

fs = [

for 1 in rangel(1, 4):
fs.append(f(i) # f)xr Zl #E#h17, HLLis0 S A{E R E A
return fs

f1, 2, 13 = count()
print('f1 B9 RE . 1)
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print('f2 G REZE . ' 12()

print('f3 IERZE . '3()

REHITERMT -

f1NERE: 1

f2HERE: 4

fSRNERE: 9

BHHTERED, XRBESROBMNAPN—B, ks
REEEXRAERHN, RFXITUEEEMEFNIE,

7.10 B3R
BMNAEFEITERBEP RO &K, I TE—TRED
HHAE—TBRE, RAETTNRHECR? EREUMA, WR—

THRHERSBAAES, X REHIRER PR,

b IR E M B SR E 0T

def recurision():

return recursion()

XAZ—TEEEX, fTAHRBART,

S48, MUMEHSEETAER. B ESKIZETT
%, EXHFBRENTEFR—SILEFHBERT (KREFE ) . BAE
KRR REAE—RAT, AEBZNREBALER, =EJL
FHEH, BFREERFE.

X B I FRIET BT (infinite recursion ) , B Fkix
TER, 54, BINREELREEFNREL, FRANB PRGN Z
BT &



(1) SRGEERBMENEEARLH ( K/NTEEMRER) o
(2) BALH, BFE—PEHZ N EE&/NE 73 FE A
fE S 3K AT I B/ a5, BTN EEKITLRSR

Tx, BAERRE

Dleg/NolgE M al @G R, MXLLERBMXGFHEAEER

LB,

I FHBAE S EL SRR
Ao BB ARSI — T Haa<E, WHES
: AHBA B85 W, LhDETOEBMTEGES (BTE—
t TERHEFBAITNFRNGRE=ZE) o
" RITRE— BT, HEMFEN=1x2x3x - xn, M
n Rffactin)F’x, ATRIEH .
3 factin) =n! =1x2x3x---x(n-1)xn=(n-1)l x n = factin-
. 1)xn
fk Frrll, factin)®l IR R An x factin-1), EEn=10EEHFK
= 4H,
g Fi2&, factn)BRE A AN EXREWT
=4 #! fusr/bin/python3
\Tﬂ # —*_ coding:UTF-8 —*—

def fact(n):

ifn==1:

return 1

return n * fact(n — 1)

HATIZ R



print('"El A 1B IF R EMTE R A . ' fact(b))
TERWT

A3 IFREITESRA: 120

BPITERED, RECTHBESNMENEE,

it Efact(B)0 o] IR E R LUE X FEIHHEEE

l ===> fact(b)

-”-PN ===> 5 * fact(4)

y ===>5* (4 * fact(3))

; ===> 5 * (4 * (3 * fact(2)))

o) ===>b5% (4 * (3% (2 * fact(1)))

n ===>5*4*¥(3F(2Z2*1))

3 ===>h* {4 *(3* 2))

5 ===>5% (4 * 6)

M ===> 5 * 24

=

FF ===> 120

a BREEX TSR, BARBNLSEEXEE, BIHES

2%

Sy Hﬁu

[ Bt kE, FEEARHBEIMUERBHRAFTR, T IEHFN
B R N 40338 V3 55 W .

EHZEHRGFTEIEM LAt ., #irFIld, REOAH
WIS (stack ) XFEIESHMLINN, SHHEAN—TREOER, &
REN—EW; SSRE0RE, KRS —FEikh. BTN
AELTRHN, BB FTAANIXBEZRSER R .. o Rt fact
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#
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(1000), ITERWOTF .

Traceback (most recent call last):

File "D:/python/workspace/functiondef.py’, line 271, in
<module>

print("AHZE IFRBHITERA . ' fact(1000))

File "D:/python/workspace/functiondef.py”, line 269, in fact

return n * factin - 1)

File "D:/python/workspace/functiondef.py’, line 269, in fact

return n * factin — 1)

File "D:/python/workspace/functiondef.py’, line 267, in fact
==k

RecursionError: maximum recursion depth exceeded in

comparison
RPITERED, OTHIRE, FEEREZSEA®E TR
Ko
XA [E S A RIRE?

BERBHAAXAENAEZERTERALL, ELLEDS
FFAEIRBR—, LEAEN—FEFRES BRI DL,

ERPEEARBRBNERRHEEAS, HHreturmEa R
&KL XA, iR FERSO YN ES A#HTIk, F
BEAXSFERIERAZDREBR OH— MM, MimEeikiad g
Mo
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#
S
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B+ & factin) & Ereturn n * factin — 1)5| AN 7T FixFTRIR

B ERMEANBFEE P, BWTFREEXFI:

J

<,

#! fusr/bin/python3

# —"- coding:UTF-8 —*-
def fact(n):

return fact_iter(n, 1)

def fact_iter(num, product):
if num ==

return product

return fact_iter(num — 1, num * product)

o] DIE#], return fact_iter(num = 1, num * product)ﬁiﬁ@iﬁ

HEE A S, num - 1FInum * productF B EHERSSHITE, ©

R £ A o
fact(5) X ¥ ffact _iter(5, 1)8E A 0T .
===> fact_iter(b, 1)

> fact_iter(4, 5)

> fact_iter(3, 20)

> fact iter(2, 60)
> fact_iter(1, 120)

> 120
HEREERED, BARBREANORB T LWL, BRHAS
Hit itz DRIFREB A S E R o



711 EZ AL
HAEEBERAEFIE?
BRI EABF Adef i3 XHNIFEEDAE X —TH

o

Python{# B lambdatl| &2 E & & %,
I lambda R @ —TFRIAIN, RIALdef@EREZ,
A lambdati F R E— 1 FIED, MAE— TR, NEGEA
": lambdaZiA = P £ EMREBIE, lambdaREBEE NGBS,
t AHFRBEFESEIIFRZITER/HELEENSEH,
2 ambda ¥ tiEE R B4 — B4, BAWT.
n lambda [arg1 [,arg2,..... argn]]l:expression
- £ 2 R BN iz a0 fe N A UR?
: EE— T KRBT RG,
; & A defiE4].
= def func(x,y):
Jt
44 return x+y
= {# FllambdaZFziA =\, .
LN
I lambda x,y: x+y

B EEa RS IET, #Alambdazkii S #IRHL (& A

defiz )b, XEAKPRE, BE—TRIEBEZ RO,
tbank—PAIRPRTINTE,
HEEARESLR, WEFHNTE. AXERIATHEA
W
>>> L1=[1,2,3,4,5]
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¢

-

e

>>> [2=[]
>>> foriin L1:
if1>3:
L2. appendli)
>>> print(FIFR/RPRFINTER: L2
FRPRFINATLEEH: [4,5]
RE N WIESLI, iz Afilter, A —NHE &4,
def func(x):
return x>3
f_list=filter(func,[1,2,3,4,5])
print('FF P KF3 9L EH . " litem for item in f_list])
MITERAWT -
JIFZRPRTFIWNITESR: 4, 5]
MR ZHEBEZARE, AEENEE, —TRIGEIE
print( Al b KF3 HTLEE . ' litem for item in filter(lambda

x:x>3,[1,2,3,4,5])])

WITERWT .
FzPKRKFINTER: [4, 5]
M ETHEETIEYE, lambda— RN B FE&E X EE,

LiEs, BifiterFERIEESFH,

FANX £ f#E Alambdatd =<l 3 15 8B 47 o
EFREAP .
x Alambda BRE I — TS,



A BT,

x>3 ;2R Bl1{E, flambda A+ F~aEHBretun, HLES
(:) EEHMEREE,

item for item in filter:&Python 3 filterZ £ s0EUE A=, &
4 MPython 3#2, filterBHIR B #IFT R MIIFRE A EREE ( filter
object ) , filter object¥ Frik R #1E, tbinfor{&r.

+—

AN for item in a_filter_object:

5 print(item)

; WMREEFTE IR, SO UEEFIE:

o filter_list = [item for item in a_filter_object]

n HXERFITTES, EZREMMIEENL S,

B XEE—NEE, EHABRTERESBHKR?

. —RUTERZZEEAES R

% (1) BRE—AHER. FEEEXEREN, AESRKT
T DY ERGTEEEXZE.,

g (2) WREILEFEINGE S, FHESD R USE,
F 57, ERREAITHNEILHE:

U

I (1) —RAE—FRAR, BATREME,
(2) T gEHreturn,
(3) TEFEZSH, alBFE—ITHEINBH,
THE/LTELEHNTE (EXEHETEA) .
THERZRE.
>>> t = lambda : True #4535 5] L {E 5 4%



>>> 1)

True

™2 HE 4 R EL.

>>> lambda x: x**3 #— N5

>>> lambda X,y,zx+y+z #Z N5 ¥

>>> lambda x,y=3: x*y # A I F S HEHEBRINE
e EL&EAA.

+—

P

y >>> C = lambda x,y,z: x*y*z

; >>> ¢(2,3,4)

0 24

f >>> ¢ = lambda x,y=2: x+y #{F B 7 B\ E

= >>> c(10) #I0R AN, HEAHEKIAME2

5 12

M 712 REE

§ 1R & £ M Python 2.55| AW, 1@ idfunctoolsiE LR 4% F
s PIEE, IEXENRRENHEFEX OB ERET
-

%

LA 1 BA 202 R BT R A 00 BR Bt A partial (A EX RV B — NS48,
I B R E ) ENSEUORE Apartia (BN EE S, BREFAXET
S8,
BT IES AER AN EAER, THZE—
WHBlFiEH, AXNEIFE, FELW—TERERE, TWFEE100
AR EHMEI100%mMARE, RERLWT .
#! fusr/bin/python3



# —*— coding:UTF-8 —*-

from functools import partial

def mod( n, m )

return n % m

mod_by_100 = partial{ mod, 100 )

print(' B & X &%, 100 X7 BURERM: ,mod( 100, 7))
AN brinttB AR R, 100 X7 BREZER A, ,mod_by_100(7))

+—

P

; BENXEE, 1007 HEERY. 2

0 EEmEAEE, 10007 MEERY. 2

" HRTERED, FERANFTEABEILAEXAKE
3 b T,

. ENBEREHBHIT, BAHEEITIE TS OB IAET L
N BEREHAFOEE, A CTOREEE, R hT e x—
g &

F e

' 713 71Nt —Z i fFF =z iR HEF 2T

P Pusdby (quick sort) B—FhAAHRHE. HHEAE R

I B — X4+ TE ( partition element, thf¥kApivot) ; ASEHIIR
BFHEHN 4 A3E 5, Blleft ( /MF RIS ST EpivottlEE 4 ) . pivot ( X1l 43
TTZE ) . right (| KT TEpivottiER4r ) , HERI4 TTZEpivotE &
I FRNELNE F, 5253 leftRrightm 3 o373 3HE F o
Hep, R TENEREEZNREHFFEEANEE, BF
FEHNENE—ITER. PEITEZFIARE—TTREANITE, 5
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-

S

AEUBEEEANERETN, MoEIBEREFEUSITEEHIIR, BRE
HFE AN XETTE,

REFAFFEIOLRERMAF ( RERR/NAEEZK) ,
BB E]E 4 A 0N Iog N MEBRHFEELZNRIEFTRE, BENE
SR B EIE 2 Z A 0(n

RELRWOTF .

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

def quicksort(L):

gsort(L, 0, len(L) — 1)

def gsort(L, first, last):

if first < last:

split = partition(L, first, last)

gsort(L, first, split — 1)

gsort(L, split + 1, last)

def partition(L, first, last):

#IEPANERFAE— I TREAV S TE

pivot = L[first]

leftmark = first + 1

rightmark = last

while True:

while L[leftmark] <= pivot:

# WRIFXFHFAESH D TRpivotlBEM TR, L ELL T left



+_

%) S0 T =~~~ T

W EEHW = o

#
S

&6 43

# UTFNAT X 2 T Rzpivot@dI R P HAm KT R
# By ik leftmark ik 5%

if leftmark == rightmark:

break

leftmark +=1

while L[rightmark] > pivot:

#XEAFTERN, WD TRpivotElRPHR/NTERE
# rightmark 5 s{= & first &b

rightmark —= 1

if leftmark < rightmark:

# LB, leftmark 4h 85T & K Fpivot

# rightmark £h 89 T & /T 2% Fpivot, ZTHHEEHE
Llleftmark], Lirightmark] = L[rightmark], L[leftmark]
else:

break

# A Hifirst 489 %43 T E Srightmark 43T &
L[first], LIrightmark] = Llrightmark], L[first]

#REBIW T REpivot I RLE L E

return rightmark

PR 5018 A 7 3

num_list=1[5,-4,6,3,7, 11,1, 2]

print('"HEF Z ®0: ' + str(num_list))



quicksort(num_list)

print( HEF =z J&: ' + strinum_list))

HITERWT .
HFzd:(5,-4,6,3,7,11,1, 2]
HF=zfE:1-4,1,2,3,5,6,7,11]
l 7.14 181t
$“ AHNEXNNTBBERETLEILREEHTHN, REFGBNA
y —EERZI,
; B— 1M RKEFSBANNEE, BASIATHINKEES, W
o RTERHMAEEEIME, TEEEMUTIA:
-~ (1) RBEREBNILSHRIA, EPEFHFEHILE,
3 (2) BB AEASHRR, E1TEEEZFHZFHIAT,
: (3) BEHREER A ER TN T,
; EREE— T, JUFREAEFHELN Lprintiza, B
F TILSNENXE, BTEREEMER G,
g WRLESEFGEHM, HES NreturniZ G RIANprintiE 4, B
\iﬁﬁﬁ@ﬁum%ﬁﬂ%,$ﬂﬁﬁﬁﬁﬁ,ﬁﬁﬁﬁ%ﬁ%%%m%

I 18 B
WRARFCZF A, RCETEARE, WRRXFIRD{ERE
WA,
FRPEEEFTHMERprintiB 6], ZIBCEELRNEW 7 #
A E AT R AR
7.15 [aAfEE
(1) len(). count(). sum()=PitEREHHTLAXA?



+—

LI

%] S5 0 T~~~ T

55 H M = o -

b

[

«len(): REXNRHVKE., tbalen((1,2,3]), RE{EHN3.
« count(): ITEBEXNRMNEL tba1,1,1,2]l.count(1), iR
Bl{E 43,

»sum(): —PFIEHE. tbosum([1,2,3]), 1RE{E A6,

(2) BREEDE PEAFEZIE?

E: ROADNEBETEHABIESZ. AMBL&F, AT HE
HAFENREER, HIMAENREEF/ILTFHTEUR TN T
EX. —BENXT—"E$, HMPython3x &= a BL&iFimportsd 77
IMXHEPFSAXITRGEREEH, ALHREBNEA,

(3) o] RiE{E A ek%x?

X. BREAEPythond 2— MREENM S, sERESFHEE
NINTEZBBRR, EREEHEYR, BEBERETREIET, REE

BANES, BOEBRET, RHUHRRET ., BOREERESL

BORIANEEREW, TEEFEQE , 1BAZEHX
ZHWEZIW, YK, FEELHRZLULHNMNENFEINEE, TESEHR
& 15 R 8,

716 REAEF, FUHEA
FEFEHRTERREX. BESH. TEEAE. RTE
PBEAR, AXAEEROB— T2 N
(1) 2] & X R
(2) ABERESEHRE?
(3) F4RFESFLES?
(4) TENERESARL?



(5) BAafEHiEFRA%"
S B HRARLT O]
184 A Python A & Byhex ()& £3E — DB B #1785
BRI FFFE
2. EEX—TEquadraticla, b, c), BW3TZE, &
TR AiRax2+bx+c=00H P& .

AN

P

Y

t

h g —

0 R

¥ 8 T 54 5 L8 B math.sqrt) & 2

3 3. B EETAEYZBAESESOXA, KEHD

HIEZNFE, RONFHEARE/NEEL, REFHNAXTK

5

M NE, mERRPA=="a", EHATHEREFS . HFN=HK, 1
f—_ T®EF 8,

ka MRRBAENHAENU LR FHEAHRENFTE, BLIREE
\i-_ﬁ HIMEFEEERFPNFEE, i, oneB&0. n. eBENNFEH—X, Eit

A%k Fe,
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MLENABTPythonFZHNABENRER (HF. FHE.
P, TTHFIFTH ) B EX RN T, PythonE X HEEBE B
N Ro

Python NiZITZ¥IBE— I TH RN RIBES, Bt —¥1ES
4 R 0N RBAE .

S EXN R EPythoniZ LS, KERNBUAEIEN R,

DR Z&. HE. TEANEKER S,
8.1 BRI RX R
8.1.1 T AR W MEX RRWHE

PythonE@— [T MM REFIES, XN HOXNRIES RGNS
R ETEXNRRE,

HmEXN R ( Object Oriented Programming, OOP ) 2 —

R FEITEE, OOPENRENBRFNELRLAT, —IMTHREEHK
EFRZEEEER N R T,

HENREFIETHEHENEFAA—EAYRNES, 8
NRE T D ERHEMN R AT RAER, HAEXEER, 1HERE
FRRITHRE—RINVEEES TN RZEIEF R,

#FPythonth, FiBEHIELBLFEM AR, LT EE X
2, BEEXHNEEEREREEONRPHE ( Class ) I8 E,

8.1.2 T M X R AEE /T

AFEEANBEON RRARZE, H1NET B LE@mmxt

ZFUARIE, MEEGFAS PRI N VIENEREEXERTNER,
X AXRHARREBHERBMHNAZANKRNES. XEX
TEREFEIMNREFTNEMR TR, MIREXNLHI,
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- RKTE (BM) . XTEABITLIMENARNRFELHA
M, XRTEBEXHEERP, BETEAZH, XTEBETEALATE
EH., EEEHMMRIERM,

cBIEAM R ETENLFATEATAERER LA RH
EESE &7

c HEAES. WMRMXERKNFTEZRNEREFENTK,
A U EHFTHE, XTI EMRAFTANESE ( Override ) , R
ATENES,

- LHITE. EXEFAEZPATEREATHILAINE,

« Z75 ( Polymorphism ) . SAEEXENT RFHBENE
Eo

- ¥ % ( Encapsulation ) . XFspEpit 52T S0 T1E4

« 4k7% ( Inheritance ) . Bl—RAZE ( derived class ) 4k
7k3EE (base class ) IFEM A, BRATFIE—NIREENTR
A —TEENENTF, UEBEAFEMBLTNTHNENR,

« LBl4L (Instance ) : BIE—PRAOLH. KAREXN
o

« TR RPEXHEL,
R BEREXNEFESELE, XRVBEBDEEEM
R(EXTENLGTE ) A%,

MHEAMRIZESHELE, PythonfE AT gE RN IIFIBEFIIE X
BYIES FON T ZEALE o

PythonF HERBE TH RN K BIEOMBELRTIGE. EXedk
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AFRFZNEX, REXTUBEFERPNEM A, FAEPT
PUEARE RSP HNE S TE,
NRAUBSERHNENRENEE.
8.2 XKNEXSEH
8.2.1 £EHE X
Fias M BE e E— T EHRHG.
class MyClass(object):
=123
def f(self):
return "hello world'
B EEHARIETMUEH, KREXMEEZRIWT .
class ClassName(object):

<statement-1>

<statement—-N>

AR A EREEXFHNEFST, Pythont & X ZEfF Aclassx
BT, classEEEEESL, ﬁDmfﬁﬂ#E@MyClass, KXEZBEEKRE
Tkt 5giE, KEERE (object), FRIZE L= VT A S 3 S PR

, MR EEEIENGAKE, F{FHobjectzk, XEZEFMBAERRRES
GhAKNE, XOSEM (BETRHEFKMNED ) OFE (KEPNFE
RETINIRBRETERFHEL) -



R N
frkhE X A ANHAREBERS, BRRNEH, T
hhke IANBAREAEIRENSR L, MANABE, RIE

‘b WEESEMIENEE AR,

Y 8.2.2 XMFH

|t1 APEEHARENFRH U821/ HHRFEIAF (HETHE
O FEWIT), REHAGT (BFHEETHE, RERXHERGEAHER
" A.pyHIHE, Eemdip<H O THIT.pyXH ) -

3 #! Jusr/bin/python3

5 # _*_coding:UTF-8—*—

% class MyClass(object):

I i =123

g def f(self):

N return "hello world'

[ use_class = MyClassl)

print(‘ 1A HEMNRE M. ',use_class.i)

print("iA X J7/A. ' ,use_class.f()
THERWT .

BWHEXNEM:

BHZEMTTA . hello world
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B AREGOIAR A TH, ENFEBERICEAEZ TJ/L
TEE, BRHENFERTOTEE.

use_class = MyClass()

T UERNLGME, BIEIEZ—PRAXLH, kA FEH

use_classTEMAXNEAAEN R, BERFEMATHAR.

print("iE HENFE M. ',use_class.i)

print("iBFZEM 774 ' ,use_class.f()

XEE—17/5Muse_class. AT HAXNEM, LS
MHEFTENETE, FT7ENuse_classfIBTFEBEN T A,

EHMNRFElG, EEPEXNFENTT —Tself &, &

FEAERTEPHRERAR, EETUAER? BHEFEN 2GR

B, BEERTSEE UL S 0] DI S

NFTARPEXTENEKR:. AXPEXTEN, £—15
B Eselfs BRE—TZEN, ENTENEBRIULTA KR,
W AN, AIESH. XBFSFUNGREXEFSHE,

NTERPIPATENEKXR: BEA-—1THZE, £aXHEE
FEREEARE, RTselfTALSE, AMSHERE AN,

KN EZIFTFAMEREE, BEMSIAFIE, BMHEs|HBER
AEEEWTF

obj.name

BETobRFTEXNR, nameRFEE I,

8.3 AR X

HRMNEVEHEENBT RXRNEXFFER, FHERANBE

MABXARE, wWRAEE T EF AR
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#
S

8.3.1 K MM %
FEFFIAN AR, Bl R H T 8 B — e ke,

#! fusr/bin/python3

# —"—coding:UTF-8-*-

class MyClass(object).

=123

def __init__(self, name):

self.name = name

def f(self):

return 'hello,'+ self.name

use_class = MyClass('xiaomeng')

print("iBFZEMEM . ',use_class.i)

print("iB XM 7775 ',use_class.f())

BFHITEROT -

TWHXMNEM: 123

BEZEN AL hello,xiaomeng
HERNSLOMOEQ B R/ —4F, B

use_class = MyClass()

BFHITEROT -

Traceback {(most recent call last):

KLU .

File "D:/python/workspace/classdef.py’, line 21, in <module>

use_class = MyClass()

TypeError: __init__{) missing 1 required positional argument:



‘name’
MR HERET, SEH{EMyClassz=0H1RAHE 7 __init__
O0FZ. XEMHFRT, BNERESHEFEREESHEA_init__(AE,
B4k _init__(AEEIRE?
FEPythond, __init__(VAZE—TEEAFZE, EXNRELHF{L
l NE#HIER. _init__(NEEEWEL, ZinitializatonWEE, X
A FZEABERNE: ZBABRIT T %, FHESnt, BEEEITT

: fltko XA FEBUAEE Bk, HREXEN, ERERBEN—F
t  __init__07&E, NEFFNERE-—ITEZSH0__init__(777&, tElF
" BBRENEEYRE R,

n REE—.

3 #!1 fusr/bin/python3

i # —*—coding:UTF-8-7-

)‘i class Defaultinit{object):

=3 def __init__(self):

g print{'ZE SCHEIMLET TR, FE__init__ A )

\?m def show(self):

I print (BREXPREX T %, BEBILALNKBE, )

test = DefaultInit()
print('EELHbE R, )

test.show()

BREFRITERWT -
RELBHERHATIR, BR__init__J7&,
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EELHFMLE R,

RERPEXNTEA, REBILFACIRIBH,

pw T

#! fusr/bin/python3

# —*—coding:UTF-8-7-

class Defaultinitiobject):

def show(self):

print (EXPEXNHTEZ, TEBILFAANRIER, ")
test = Defaultinit()

print{'Z£SLHlLE R, )

test.show()

BREFERAITERWT:

EELHFMLE R,

RERPEXNTEA, REBILFACIRIBH,
HELIHRERRENBESRET, SREFEXT _init__()

RN, EFERZERZIE;, FREEX __init__(177E, X6
WENBA=RE, LI EARKIAN__init__(07%,

fEPythontP E X ENZZHEXMETTE (__init__ (07

%), WAEXRASLEMER R ARIANMEIE T A, A%, __init__()
AT ESH, SHREE__init__ (BB XA EEL,

BES&__init__ (A E 2 Pythondh t9#a3E A3k, A EELIE

—PNERPEXZTETZR? 1 EFBUWTIRRL.

ﬁﬂﬁ:
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#
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#! fusr/bin/python3

# —*—coding:UTF-8-*-

class Defaultinit(object):

def __init__(self):

print(' B E N wmZEM__init__J77E. )

Defaultinit()

print('=LHIMEE R, )

BERFATERWOT:

HEATSEH__init__F%,

K LFIMLE R,

ERF A __init_(AZEN, LHLEFERTLAME,

g —.

#! fusr/bin/python3

# —*—coding:UTF-8-%—

class Defaultinitiobject):

def __init__(self):

print(' I E NS EM__init__J77&. )

def __init__(self, param):

print{ MEH—PSHN_init_H%E, SE8{EHN. 'param)

Defaultinit(*hello’)

print(' R SLHILE R, )

RFATERWOT:
Em— NS RN__init__Jk, BHEIEHN. hello
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EKLHILE R,
BHTERES, AHNET T —TparamZEH W& 7T

&, HERNILGIBaESRRN

Defaultinit()

HITERA

Traceback (most recent call last):

File "D:/python/workspace/classdef.py’, line 59, in <module>

Defaultinit()

TypeError: __init__() missing 1 required positional argument:
‘param’

B B B

Defaultlnit("hello’, 'world’)

HITERA

Traceback (most recent call last):

File "D:/python/workspace/classdef.py’, line 61, in <module>

Defaultinit("hello’, 'world")

TypeError: __init__{) takes 2 positional arguments but 3 were
given

BHITERET, LOALEHRERPHATRD SNSZHNE

15 %, BRERMEE T IEHERE,

KL=
#! fusr/bin/python3
# —*—coding:UTF-8-7-



class Defaultinit{object):

def __init__(self, param):
print('HEHF— TSN _init__HA%, S¥EAHN. ' param)
def __init__(self):

print{('FE AT SEM__init__ ik, ')

Defaultinit()

i print(' ELF{LE R, )

+_

: BERFATERWOT:

; REFESHH_init_J %,

o K LFIMLE R,

" BHITERET, WA FERT selfsh, FHERMS
3 . HIEEALHBFEER AT

5 DefaultInit('hello’)

M HITER A

§ Traceback (most recent call last):

E File "D:/python/workspace/classdef.py’, line 60, in <module>
\i—: Defaultinit(*hello’)

_+‘

TypeError: __init__{) takes 1 positional argument but 2 were
glven

CIAEE o

Defaultlnit("hello’, 'world')

MATERS -

Traceback (most recent call last):
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File "D:/python/workspace/classdef.py’, line 61, in <module>

Defaultlnit("hello’, 'world’)

TypekError: __init__() takes 2 positional arguments but 3 were
given

BHPITERED, KRN REART TSN
sk, WHAEMEE TAHSRE.

BIAEJLNREITAVSE: —PERPEIEXZPHNET X,
BLPlbEN AL ERENMNERT A, IEHNMEERASEEN
mWtnE k&, HFERERERER — MG AN U761k,
BW—1RPREX—MHNERE,

8.3.2 £ H77 [a] £ PR

FEABERMR AL, MRS B ITEREFBLE E
EN A EAERERE, XNFER T ANEL2E, Fi.

#! fusr/bin/python3

# —*—coding:UTF-8-"—

class Student({object):

def __init__(self, name, score):

self.name = name

self.score = score

def info(self):

print('Z & . %s; 780 %s' % (self.name, self.score))

stu = Student('xiaomeng’,95)

print ("{EC AT 43 %1 ', stu.score)
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stu.infol)

stu.score=0

print (MEe /5 53 81. ', stu.score)

stu.infol)

BFATERWOT:

Etm 8. 95

4 . xiaomeng; 474795

Eea i o

F 4 . xiaomeng; %00

HRIEMNEEERES, AERPEXHNIEMEIT AT LIEH
KPS TEALOTENRM, HHENTIA Aself. LHTEREM
%, WRIE$ Hself.nameflself.score, T AFEENIEIERENR
BEM. WRBILABEBEAREINEBISE, ZELADE?

ZiLABBHERENEIIE, TUERBELFRBINE DT L
% __o fEPython®, LHENTELWRY__Fk, isTANEETE
(private ) , LERZBATRIGE, PEBAREEHE, ik, 1L
Studentz£gk—ek .

#! fusr/bin/python3

# —*—coding:UTF-8-%—

class Student(object):

def __init__(self, name, score):

self.__name = name

self. score = score
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LA 'lJ]T[

o] BR il B0 R 37, REBENZ L,

def info(self):

print("Z 4. %s; 80 %s' % (self.__name, self.
stu = Student('xiaomeng’,95)

print({E X8y 43 %7 ', stu.__score)

stu.infof()

stu.__score =0

print({& ¢ /5 > #7. ',stu.__score)

stu.infofl)

RRFHMTERWT.

Traceback {(most recent call last):

__score))

File "D:/python/workspace/classdef.py’, line 81, in <module>

print('{& X a7 43 %7 . ', stu.__score)

AttributeError: 'Student’ object has no attribute '

~_score'

HPITERED, BAEELEMNEBIHRILHEEARE M

__score T, XHEHHTAEHE?

XA I DU ROMEB RIS T ERE B et RN EB VIR, 1B

L PN RE—THRE

I EHREBIR, WRIMNFTUBEEXNXME, KRHHEEEXEC

T8, Bl e fFget_score |
Fik, RIBWTF.

I RN EBR I EIRE L d HnameFiscore B 4 HIR?

e Pythondr, Tl At higet attrs ik, RIEDPHFE

name®I{# A A =ER )



#! fusr/bin/python3

# —*—coding:UTF-8-*-

class Student({object):

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

self. score = score

+_

*";j“’ def info(self):
y print('Z# 4% . %s: 7% %s' % (self.__name, self.__score))
:‘ def get_score(self):
0 return self.__score
¥ stu = Student('xiaomeng’,95)
3 print({& 2 ay 43 %% . ', stu.get_score())
5 stu.infof)
% print("fZ e 5 4781, ' stu.get_score())
H stu.infol()
5 AGHRWT.
ey

ZBn g 95

4 . xiaomeng; 7% 95

EZoa i 95

F 4 . xiaomeng; 474795

BHTERET, Bidget_score F AR T UEHESTE
BB R MHE1E

EEUPLLBE N BER AR A ZENFEIE"

_+‘

XA



fEPythonth, TR A EE Iset attrs ik, BHEPIHNRE
TE, WEK LRGP HscoreBMEE, TTRAIset_score ( name
ERAINER ) A%, RIBWTF .

#! fusr/bin/python3

# —"—coding:UTF-8-*-

class Student{object):

+_

s def __init__(self, name, score):
5 self.__name = name
; self.__score = score
o) def info(self):
: print('Z 4. %s; 4780 %s' % (self.__name, self.__score))
3 def get_score(self):
5 return self.__score
M def set_scorel(self, score):
i self.__score = score
e stu = Student('xiaomeng’,95)
%
g print( &M Bl 4 #1. ', stu.get_score())

_+‘

stu.infol()

stu.set_score(0)

print('"f& /5 7 #1. ', stu.get_score())
stu.infol()

RFHRITSROT .

Zemrsre. 95
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F 5. xiaomeng; 7+%1: 95

Edaani: 0

F 4. xiaomeng; &0

HEFHITERED, Bidset_score TAERTRTRHEE

Escoreflfg, XEBEH PO, J&EFstu.score=0XFh = tho] D&
scoreTE, AT ALAEHXLAARBAITEXFREBELETE, X E Xset_score
FER?

7EPythontr, BIdEXFAETEFN N Hset 77 3A 0T LFE BN

IS8 E, BEREATINSEH, N THNROIERT .

#! fusr/bin/python3

# —"—coding:UTF-8-*-

class Student{object):

def __init__(self, name, score):
self.__name = name
self.__score = score

def info(self):

print('Z 4. %s; 4780 %s' % (self.__name, self.__score))
def get_score(self):

return self.__score

If 0<=score<=100:
self.__score = score

else:

print("ER& A0 2100 9%, ")



+—

stu = Student('xiaomeng’,95)
print({& 2 ay 43 %% . ', stu.get_score())
stu.infof()

stu.set_score(-10)
print("f& 25 73 #1. ' ,stu.get_score())

stu.infof)

i BFEHTEROT.

:', BRI E: 95

:‘ 4. xiaomeng; 41 95

0 BRI A0 100 B9#F,

" EES%R. 95

3 24 . xjaomeng: 43 E: 95

5 hE PG RED, HAset_score FAN, MREANSEHAR
N HREH, REREBTHEEELUHNBEFBHENT.

§ BRAXELETENNE, BLAXETERBEAER?

ffé‘ EEZEEN, EUEREAZE, EAMRFHEREZUED
\%ﬂ TRI&FFL, FHZAZEZARERE, EFEERMEA. REFZE
I HNIEAE T T .

self._ private_methods
BMNBETENROAFE—FTHRME T EZNER.
#! fusr/bin/python3

# —*—coding:UTF-8-*-

class PrivatePublicMethod(object):
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def __init__(self):

pass

def __fool(self): # #a 5 A7k
print("iX % H 7"

def foo(self): # 2~ F 3L
print('i X Z A 7E")

print("/A AP IRARE FIE
self.__fool)
print(/AHEFRIBRAREFAEZE R
pri_pub = PrivatePublicMethod()
print(' FF sl B a7k )
pri_pub.foo()

print( Faa A AR FITE: )
pri_pub.__fool)
RFATERUOT .

Fie BB AT E.
XEAHTE
~rHRFEPBRRARBRERA
XEMEAE
NEFTERPRRBE T EER
FiaAHERB A E.

Traceback (most recent call last):

File "D:/python/workspace/classdef.py’, line 114, in



<module>
pri_pub.__fool)

AttributeError: 'PrivatePublicMethod' object has no attribute

'__foo'
MR ERED, MWETEANREETEXRM, FEBIIE

l BA.
Any 8.4 HEK
D EONRSESRNEL—RREGER, RNEHNN
t Ez—EBRERAIG ., HATEUERREZ ERBAFEREDN
" %=,
n FEHENREFIZITTP, SIATEX—classBf, aTRIAE
3 NREF Hclasskik, F X W FclassFRAFE ( Subclass ) , M#k 4K
. HclassFroEE, B ( Base class. Superclass) o
N SREEXWT.
=3 class DerivedClassName(BaseClassName):
g <statement-1>
-~
N

<statement-N>

WmEAR.: #KiEAclass XA (EHEX%E ) i, /EXEE
AESE, BREAXEAEEXEN, ExdAPIEHEN,

7 Pythonth, ARBLITES.

(1) K, FBEAMS A (__init__(77% ) F"=H®E
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;MAH, REAFEROMERZEZFEITER,

(2) AIAAERNAZNFTEN LERNERBWR, HwL
self ZH T E, XATAHAXPHARERRANNAT Emself5E,

(3) fEPythont, BEERERNNEREN X, WRAEF=E
PRABNNATE, TEEXEPETIER,

ilgn.

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

class Animal(object):

def run(self):

print{('’Animal is running...")

FHEXT—MEHAnmalfIZE, EXFEXT —Prun() &
BEEHL (REENEX __init__ (A%, SERARIANMIETE) o
9 EDogflICatE by, TJDIEEMAnmalELkRK, EXWT .

class Dog(Animal):

pass

class Cat(Animal):

pass

AXERIEAFESD, XTDogkik, Animalzt & E 8 E,

X FAnimal3kii, Dog#iE EfI+3E, CatflDogZE 1,
BIKF T AL
PARFERNHFAEFERG T NE2PERENATIE. BT

fEAnimial E X 7 IR FArun() iE, HibfEAAnimialfF3£, Dog
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7 run()

FCattt 4 T EE R BEX,

AT ERES.
dog = Dogl)
dog.run()

cat = Cat()
cat.runf)
RFRITERWOT .

Animal is running...

Animal Is running...

SEE RS

= 8run()

EEHTT %%@ __F?hqui'_ﬁ_ﬂﬁx‘ffﬁﬁfz

#! fusr/bin/python3

# —-"—- coding:UTF-8 - *-

class Dog(Animal):
def eat(self):
print{'Eating ...")
dog = Dogl)
dog.runf)
dog.eat()

D ERBEHITEROT

Animal is running...

Eating ...

Hike Bok, FEUURE—EBEHNAE,
BH— T eat ik

B

{BEB AT HL1T

tt 207E DogZE b
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HHTERES, BT TXENTE, XUITTECEX
%o

FRANERARL KPR BE A, BARERABXENRAE T
Eo XEMENXTF

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

class Animal(object):

def run(self):

print{('’Animal is running...")

def __run(self):

print('l am a private method.’)

FEREXAE, it TIHAEBEES.

dog = Dogl)
dog.__runf)
MITERWOT -

Traceback (most recent call last):
File "D:/python/workspace/classextend.py’, line 25, in
<module>

dog.__runf)

AttributeError: ‘Dog’ object has no attribute '__run’
HITEREL, FERAEBEBALENREBERIEZ, FEREAR

Gk T XE, ERRAANENRE A EES TAIIEIBAAEPNT

%, EmiEREAREI,
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#
S

_+‘

NTFXEPT RNEREBAZE, FERITUERRIA, 0HEX
FAnimaldh 8 h1— PN jump F7 % -

class Animal({object):

def run(self):

print('Animal is running...’)

def jumpl(self):

print(’Animal is jumpping....")

def __run(self):

print('l am a private method.’)

ERIHNEEIN T —PIERB W jump(F77E, FEKDogFlCatfr
FEE, BT T™RAA.

dog = Dogl)

dog.runf)

dog.jumpl)

cat = Cat()

cat.runf()

cat.jumpl)

HITERWT

Animal Is running...

Animal is jumpping....

Animal Is running...

Animal Is jumpping....

HRTERET, FRUMZAMRBEZENAERE T
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4

o

S

Eo

PRI —H—RUKTR, SiHFLENFTFTEEEF/EILF
KR, rAERALETLUEME|REobject, XEHRKXAEFLX
ME—REENH, WES-1AT.

( object ]

7N\

( Animal ) ( Plant |

NN

(5) (ea) (o) (Fows)

8.6 ZX
AV AT IR T 47K, HRTI UFE BB EE £ A1,
B FaRdRE, £itEDogitECat, A EMrun)FANE
~BERZ Animal is running---, WREILE R P RHADog is running---
F0Cat is running---, ZE 4 4IFIE?
11 DogF0CatZE i T S g -

E8-1 4kt
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#! fusr/bin/python3

# —-"—- coding:UTF-8 - *-
class Dog(Animal):

def run(self):

print{'Dog Is running...")
class Cat(Animal):

def run(self):

print('Cat is running...")
HATW R IED

dog = Dogl)
print(' £ 1¥Dog ')
dog.runf)

cat = Cat()
print('SLfBl{¢Catz")

cat.run()

HiTERWUT .

55 H M = o -

#
S

_*."

L4k Dog £

Dog is running...

Sl L Catzk

Cat is running...

BHITERED, 25582 7 DogFlCats B Hirunning4s R,
HFERNLEFABRNOun)FEN, FEAuUn)FTESE

ELEMUN)FE, ARLESHBRSEAFEOUNTE, Kz
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%] S5 0 T~~~ T

CHk B H W= o

S EZAW

ZREBETHEE, EEREEEAZHEN. ZEAEWERIfER
METEFRSIANNREEZHA, HEENNRFTERE, ZEER
FENR (23K ) AFEmMFRRETRNITAH. Flw, TMNELEHN
AnimalZ£ 4 & X Trun/ %, DogFlICat3 4} B4k &KAnimal, HEH 5
SEXT BCHrunA%, EDogflCatiAAMNEE CEX Hrunk
) Eo

ATEHFHMERHTLAEZE, BAINHEREBH— =7
B, HENEX —1RE, LEBrEMEX T —FEIEEE, EXHE
PR B M Python B M EHERE! ( ostr. list, dict ) T 4AFH,

a = list() # a ;&list 228!

b = Animal() # b ;2 AnimalZ£ £l

c = Dog() # ¢ :2Dog £E!

T Aisinstance() T Z I — M EEESEE T EE,

print{'a & & Alistzx#. ', isinstance(a, list))

print('b ;2 & AAnimal 222!, ', isinstance(b, Animal))
print('c & ADog £8. ', isinstance(c, Dog))
HITERWOTF

a & Alist Z£E. True
b & HAnimalZR. True
& ADog £8!. True
AMTERES, a. b, cH#aXL 451 Alist. Animal. Dog=
MR, BMNBFBHRITUOTED

ﬁ'



|

print('c & ADog £ 8. ', isinstancelc, Dog))
print('c /2 & AAnimal 222!, ' isinstance(c, Animal))
HITERWT

2% ADog EE. True
c 2EHAnimalZEE. True

BRMTERED], cBEEDogEE X EAnimalxE, XE4HE

AN BRI

%] S5 0 T~~~ T

—+§+ﬂéﬁ==|=l%3=f-ﬂ-

A A DogiE MAnimalde 7 T ke, HEFAEZDogrlsLfilc

B, FATAAcHEIELEE EDog, EcEEtEAnimal, DogAEs# 2
Animal 89—,

HHRARRP, WR—ADLOANEBEIREREZRENF£, BE

MERERB BT DEEENE, BERIRBATT, FIOMTES.

b = Animal()
print('b & & A Dog £&!. ' isinstance(b, Dog))
PATERWT -
b 2% ADog 2!, False
hEEERED, TEbEAnimalILH{L %R, EAnimalE
, [BEARZEDogER, HHlEDogdl BIERAnimal, {EAnimal Aol IE

A Dog.

BMNBE—TROl. BE—TERE, XPRIU=H—T

AnimalZEBINT 2, EXHHiTWT ki, HiT0%E ANAnimaldyst

#! fusr/bin/python3
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#
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E{FHEE, MBHEX —BirdEE, tha4kRAnimalk
T

# —*— coding:UTF-8 —*-
def run_two_times(animal):
animal.runf)

animal.runf)

run_two_times(Animal())

MITERWT -

Animal Is running...

Animal Is running...

ER T & E T E ADog SEFl, #BIEWT .

run_two_times(Dogl))
RERTEROT

Dog is running...

Dog is running...

& NCatyLfil, BIEaT.

run_two_times(Cat())
RERTEROT

Cat is running...

Cat is running...

FXEBET AR, ELEWHBLMEAERT, B

#! fusr/bin/python3
# —"- coding:UTF-8 —*-

. E X0
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class Bird{Animal):

def run(self):

print('Bird is flying the sky...")

run_two_times(Bird())

BFHITESRWT .

Bird is flying the sky...

Bird is flying the sky...

HHTERBATEI, FHE B AnimalF 21 L3
run_two_times() FABERIZ 2, Kbr L, EEIUMKEAnimalfE A 2%
H R BB T AR AT IR IME B IE B E217, RRBATZ S,

Z WL E . STINFER ADog. Cat, BirdExf RHEY,

AR EERANmalZZ B FHE T T, EADog. Cat. Bird%#(ZAnimal
KE, ZBANmalEEHTERERT, B TFAnmalZEE Hrun() ik,
EHE NHER DB EAnimalZXsige&x BAnimalzk, < a8zshiEHAET

BREE Mrun() &,

ZONBERE: T —1EZE, BIMNAFEANEEEAnmMal
KB, THYVHNEENFEE, SoaMBUCAAun)A %, BEB
A ®run() 77 3%E B FAnimal. Dog. Catz(Bird¥ %, HIZE{THZNR
HItH Y K BURE o

ZOREENEANAET: BAATRERAA, TE4H, S
IS — M Animal K8, RABEHRuN)TERRSEH T, FTHE
FERNRBZWNMARN. XMEZHH “FEHA" EN. XTFEHF
B, SRVFETEEAnimalFE; XTEEHA, TREZSBAnImals
Al g)run_two_times() % & .
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REZBRPMNZEHRBEZ DN, RENBERZEFFHOIEE
2, MERHFFEERIN. RECHZSRBNEZEFR, ZEASH
fro —REBREZSNEEHBHEAMEERE, Wtype.
isinstance A%, WRBUEE, BRREERFTHXEREZSNA
N, BEENEWMENREZEBIRMNSFEN AN IE, TIREESEIE
HRE K,

8.6 ¥f &

EADEIHR T Python RPBENE S —HhKFZ
N, ADHHREINES —H K,

HEEZEEREAEPEMRERHMZRESNEREN, Wik
BB ZE, FANEMAAMEHAIBES ., ENBEHRE,
H=BITAERFAEMARITZ X OAET, RBREBH M,

HEHALEBTZE, ZARATILAPXN ARESE ( SR
KB ) IXNREFTHZEFH, mERTUAAEX O REW0OH9E
1, BEERRTE,

MEHIPARAERLHABHROEBRE, WHTHEXH
StudentE ¢, FNLFIEHEE & B BinameFlscoreFiE., FN1TLLIE

R B Bl X S R, R ENMRS, TRTENXHHRT

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

class Student(object):

def __init__(self, name, score):

self.name = name

self.score = score
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std = Student('xiaozhi’,90)

def info(std):

print('Z 4. %s; 9% %s' % (std.name, std.score))

info(std)

HITERA .

F 4. xiaozhi; 3% 90

HEHERED, TUBIRAMBAREHGISR.

BEZAStudentSL Bl A SR IFF X EHE, EhEXEHIER R
BOHENIINEHEEE, o DUE R StudentsE N ERE X7 [61 EE 49
PAEY, XML “EE" HRERT . XEHIFEEEN REFStudent
KRG EEXEN, BIFRZAXNTE, TERETHHASEN
W

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

class StudentO(object):

def __init__(self, name, score):

self.name = name

self.score = score

def info(self):

print('Z# 4% . %s; 7% %s' % (self.name, self.score))

BEX—THZE, BRTE—1TZEEselfod, HitSHAE
BRI —M, BEA—THZE, aXfTE AR, BRT
self R #E, HthSHEEZAN, 70T 549,



stu = StudentO('xiaomeng',95)

HITERA

4. xiaomeng; 7%1: 95

XAE—3K, BIIMHEEStudentzk, REEBLENELHE

B Hinameflscore, 0ol 2 7 StudentZE A A E X By, XL
HIEMZHE “Hxr" EXT, BERES, EAFEAEABLIRN

-alm HIZ8 5

%] S5 0 T~~~ T

55 H M = o -

HixNA — P HFAZE T4 StudentZE N0 FT 7%, EL03A)

£ 226975 [0 AU BR o Fr ik #9get_score() 77 7AF0set_score() Ak, ¥ F
XEE AR, B MAEENEBEINA T, EEEHT,
8.7 ZEHK

86T AR E P YK, PythoniFHIFL BUK, T ELHAKMN

EKENXIWTF .

class DerivedClassName(Base1, BaseZ?, Base3):

<statement-1>

<statement—=N>
o UER, ZERKFEEEZSTESER ( LEWHEER) .
EEIFIEEARTRSFENIMF, EXEFHHERNOAES,

1]

EFEFHANKRIEE, PythoneEWNETEE R, BEHEEFEPRE
|, MMEFIAERXNEGTETELS 7iE.

k5 DIHI I B9 AnimalZE 9 i, RIRZESLINATPE14) . Dog



(7 ) . Bat ( #g#8 ) . Parrot ( #8# ) . Ostrich (%5 ) ,
MRZBEINMAOE KD E, RNTLURITIREI Y 5
KXMNKXFRE, WEB-2fi~, WRZER “gEH" 0 “gE " Nk,
AT LURITHRITATIE D RN XERE, WE8-3FiRo
MREBETIARF SR SHEK, BBERITEZRER.
J L5 BIEREMMIEFLRAEE CMIEILE,

( Animal )

N
( Mammal )( Bird

7\ /\
("oog )(eat )((parer )(sin)

E8-2 LWILA Y EHNERXE

LI

S5 0 T~~~ T

W

55 H M = o -

4

E

S




([ Animal )
/\

P ( Runnable ( Flyable

/N /\
" (Toog ) (swion)(Paran )( et )

E8-3 miIT ATESZNERAE
5% OFEMNSERENEE, X4A—%k, ZNREX
MERT., B8-4FimhEELANERRE,

+—

S5 0 T~~~ T

& & H o = o -

4



( Animal )
| 7\

": ( Mammal ) [ Bird

t

h

0

n

3 (MRun ( MFly j( BRun ( BFly )
5

M

§ ( Dog )( Bat j(Ostrich)(Parrot)
I

= E8-4 FREAMERAE

R, RBPEXHFERITENTHN.
IEHNBCEZERBAZEH R, 8%, TENXRRDIZRE
FLEMG R\, ®RITREBWOT .
#! fusr/bin/python3

I WREERN “ZYE" 0 "FEVEX" , KNLERS

# —"- coding:UTF-8 —*-

class Animal(object):



e

pass

# K.

class Mammal(Animal):
pass

class Bird(Animal):

pass
"ﬂi“" # ZfEY:

" class Dog{Mammal):
; pass

0 class Bat(Mammal):
" pass

3 class Parrot(Bird):

é—, pass

A class Ostrich(Bird):
=3

JF pass

g BTk, 431¥hl ERunnableflFlyableThE. FA1EE X HF

TV# RunnablefFlyablezk .

#! fusr/bin/python3

# —*— coding:UTF-8 —*-
class Runnable(object):
def run(self):
print{’'Running...")

class Flyable(object):



def fly(self):

print{'Flying...")

KEEXTFE, FFEZERunnableZh 8E8 175 113 Runnable
B4k 7%, #Dog:

class Dog{Mammal, Runnable):

pass

N X & EFlyable D 8E B EN1 427 I X Flyable g9 4% 7%, Z0Bat.

+—

5 class Bat(Mammal, Flyable):

; pass

0 XA, BY FEMNZEHK, —PDFERITUUKZ K

N %, ANKBE I RXEMAEBREIE,

3 8.8 KB REE

. SHMNBAFTENUERELRE TS0, XTSHEER
M MNEE, EENTERSENTE, A —EMNERTASHER
T 7. BNZEABHSHNERRE?

g Python AFAITERME 7T DI F 3T AT RER M Ak,

\?m 1. fFHtype() & ¥

I BNMEEES I type) BB A, HAXTET LA
type()Hl &, 0.
>>> type(123)
<class 'int'>
>>> type('abc’)

<class 'str'>
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~)

i

l‘)‘
'-%D

>>> type(None)

<class 'NoneType'>

WR—PTEIEMRIEZE, HtypeREBURB AN EH 4 E

) AR BRI THA:

>>> typelabs)

<class 'builtin_function_or_method'>

>>> typelpri_pub) # £ —"5 % X #PrivatePublicMethod &
<class '__main__.PrivatePublicMethod'>

P ERED, RONEXNMClassE R,
WRBRMNEEMEAPHEHLERATTENtypeR B E T8

, NI EE.

>>> type(123)==type(456)

True

>>> type(123)==int

True

>>> type('abc')==type('123’)
True

>>> type('abc')==str

True

>>> type('abc')==type(123)
False

BEBERNER, HMERLGERE T EESINt, str
BAHABM— TN RESESREEE?
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¢

e

2.

T FtypesiE P EXNE R, AXERXTHA.
>>> Import types
>>> def funcl():

.. pass

>>> type(fn)==types.FunctionType

True

>>> typelabs)==types.BuiltinFunctionType

True

>>> type(lambda x: x)==types.LambdaType

True

>>> typel(x for x in range(10)}))==types.GeneratorType

True

BRTERET, REAOHHAXETERLEtypesHHHNE

{£ Hisinstance() & 1
Z HclasstIgk R X R, EAtype)RAT{E, BT HlE

T classI B FE R B EclassHURXREFTEFZ, X NIRRT RUE A

isinstance() & ¥,

Flan, HARKXREWTER
object —> Animal —> Dog

Bl Animal4t7&kobject. Dog#kskAnimal., {# Hisinstance()aI L

FFRN—THRETEXTTRE,



flgn, BIRMTRMERENATR.

>>> animal = Animal()

>>> dog = Dogl)

X EHAREEANER, E£HHisinstancei 17 HI .
>>> |sinstance(dog, Dog)

True

et RIEHHE S RET, dogEDogxER!, XN EHEMIEE, E

+—

P
y AdogT EIEMMFLEDogN &, BETFRHABAnmalzRE, FH
t  jsinstance¥I¥rinTF .
h
o >>> |sinstance(dog, Animal)
n True
3 RIEHEERET, dogthE2AnimalzEE,
5 AHFEINEHE. REdogEDogERE!, RNiFAHTFDogE M
M AnimalZk AT EH, HEitkdogthZAnimalkB, #a)iEii, isinstance
T HEHE—IANRETALRIAS, SELSEARRBYREMNE
F M L#{E, dogitZobjectzEE .
34N
I >>> |sinstance(dog, object)

True

F it aR{E, LhFEE EDogXE Mdog, Bt 2AnimalZ

Al

>>> |sinstance(dog, Dog) and isinstance(dog, Animal)

True



Aidanimalf~ZDogZEH®!, XPMHANIESLT EE AT .
>>> |sinstance(animal,Dog )
False
IREE— 5, gEHtype(H a9 E K= B o] L Hisinstance() ¥
Bro XTalllB C# TR,
l isinstance() AT UHET — PN BEE T AKX LT PN —Fp, ¥
A BT E RS MlistuitupletI A0 F .

5 >>> |sinstance([1, 2, 3], (list, tuple})
t True
h
o >>> Isinstance((1, 2, 3), (list, tuple))
n True
3 3. fFHdir()
5 WRERE—ITHERAOMERMEF A, 50l RUE Adir() &
M B dir)BRBURE—PFHFEMlist, Flwn, RE— Pt RNFTER
F HRFENFIROT.
g >>> dir('abc’)
fﬁ ['__add__','__class__', '"__contains__', '__delattr__’,
T odir_ ', _doc__'," _eq_ ', ' _format__' '__ge_ ',
'__getattribute__ ", '__getitem__", '__getnewargs__ ', '__gt ',
' hash__ ', " __init_", " __iter_ ", "_le_', ' _len_'
It L mod_ Y, mul_ Y, ne_ ', _new_
'__reduce__ ', '__reduce_ex__','__repr__','__rmod__",
_rmul__","__setattr__', '__sizeof__', '__str__’,
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#
S
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__subclasshook__ ', 'capitalize’, 'casefold’, 'center’, 'count’, 'encode’,
‘endswith’, 'expandtabs’, 'find’, 'format’, 'format_map’,
'Index’, 'isalnum’, 'isalpha’, 'isdecimal’, "isdigit’, 'isidentifier’,
‘Islower’, 'isnumeric’, 'isprintable’, 'isspace’, 'istitle’
Isupper’, 'join’, 'ljust’, 'lower’, 'Istrip’, 'maketrans’, 'partition’,
‘replace’, 'rfind’, 'rindex’, ‘rjust’, ‘rpartition’, ‘rsplit’, 'rstrip’,
‘split’, 'splitlines’, 'startswith’, 'strip’, 'swapcase’, 'title’,
‘translate’, 'upper’, "zfill']
HREEREL, stIREVFZREBMUMNTT A,
8.9 KNEHIZX
BNAEHRT RAFENR. REZTENREFITZE, BRT
SEXFEBTEMNFEIN, PythonER oM EXEB k. TH X
EEFRELTAFERAEINEANBPythoniBHKN, MAREBE®ES
E—HERBFEEER. A5 HARJLDPythonE BT H 7 A,
BIFW_xxx__ NTERRPFEMETE, XHEPythonF 2
BEFRAEN
_init__FMNegmeE4H7T, PythonfclassPHIFZ X
MEFRHAENEL, TUTBRNEH XK. TEHNBEXTPrEREE
i) BB BUE B KB Tk
1. __str__
FraNnBzay, WAL EX—TStudentzk, EXWTF .
#! fusr/bin/python3
# —*- coding:UTF-8 - *-
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class Student{object):

def __init__(self, name):

self.name = name

print(Student('xiaozhi'))

HATEHRWT .

<__main__.Student object at 0x0000000000D64 198>
HTERBE—EFFES, —RAETE, XAET4ATH

, WAHE, ENTERUTHEER"

ARERNEXH __str__ (7%, RE—THFENFHFEH

T, EFEX EHTHRGI

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

class Student(object):

def __init__(self, name}):

self.name = name

def __str__(self):

return 'Z24& ZFK: %s' % self.name
print(Student('xiaozhi'))
HITERA

F 4 Z FR: xiaozhi

BHITEREER, IFHEALHAREEE, mMEEH]E

£,

MRAXEEDN TRALT .



>>> 5 = Student('xiaozhi')
==>>=5
<__main__.Student object at 0x00000000030EC550>
HPITERED, BEAXGRRZI—H, TEZHIRH,
XERAEEEREEEANRE _str__(), meE__repr__
l (), MENXRANET __str__ (WREAFEZNFFES, m__repr__(HRE
N BRFEAEAEEINFHE, WL, _repr__(ZAAKARSE N,

P
y BRDEEBEX—"T__repr__()o B&, __str__ (A0
t  repr (REE2—HM, FIME—TMEEBNEX.
h
o #! fusr/bin/python3
- # —*— coding:UTF-8 —*-
3 class Student{object):
5 def __init__(self, name):
M self.name = name
=
def __str__(self):
¥ __str__(self)
G return 'FHE ZFR: %s' % self.name
2
LA _repr__ = __str__
T X EER TG

>>> S = Student('xiaozhi’)

>>> 5

=HHE L R xiaozhi

gEE, ELBERENSR T,
2. __iter__
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#
S

—*."

WRBF—PEHTfor... infEE, E{llistzltuple—#f, %
DISLI—__iter__ (VA K. EAEIRE —PIERITR, Pythontifor
BHEAEARZIERN RO __next__(VFZE, REBHFNUT—NME,
H 218 3 Stoplterationf&E 1= 04 iB H &2 o

BATEE R BB AF, —10 RUERTforfE 3 #Fib
% .

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

class Fiblobject):

def __init__(self):

self.a, selfb =0, 1 # M5 WP itEksa. b

def __iter__(self):

return self # LHEIRAGHMEERNTR, BREEC

def __next__(self):

self.a, self.b = self.b, self.a + self.b # ITE T —P&E

if self.a > 100000: # iE 98 ¥ 89 5 4

raise Stoplteration();

return self.a # 1RB T —E

T EEAHEFibE 6 1E B T forf&2f .

>>> for n in Fib():

... print(n)
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£
S
Bff

_*."

g WM

89

__getitem__

FibSC 5l B 2R 6E 92 1E F Tforf&Zf, MlistH g, BEETES

TS RlistEH, HUmEINTE.

>>> Fib()[3]

Traceback (most recent call last):

File "<pyshell#35>", line 1, in <module>

Fib()[3]

TypekError: 'Fib' object does not support indexing
BHITEREE, MaENKRET. BEADE?
ZRlist— B THRBRETER, FEXLI__getitem__( A

, AR .

class Fib(object):

def __getitem__(self, n):
a,b=1,1

for x in range(n):
a,b=ba+b

return a



THRHREHSIHE.
>>> fib = Fib()

>>> fib[3]

3

>>> fib[10]

l 89

AN mRAERE, TN N HIINET .

P

y 4. __getattr__

; EEERLT, AAXOFESBMN, nRENFTEIRME
o NTHHEMESHRTE., HLWE X Studentzk.

n class Student(object):

3 def __init_ (self, name):

5 self.name = 'xiaozh!'

M NF EEmHREE, BHAnameBEAEH I, B2AH
i RIF7E thscore B3k £ IR 4L .

5 TR .

s
jm ~>> stu = Student()

—*."

>>> print{stu.name)

Xiaozhi

>>> print(stu.score)

Traceback (most recent call last):

File "<pyshell#50>", line 1, in <module>

print(stu.score)



AttributeError: 'Student’ object has no attribute 'score’

HEEERED, SRxERESKFANEBE R scoreB M. X
TEMER, BT ARRITEL?

TR XNER, BRT RN —Tscore BTSN, Pythonit

BT S —HUE, MES—1__getattr__ (X, shAR NE

l o ETHRIGEHRLT -
VoAV class Student{object):

5 def __init__(self):

t self.name = 'xiaozhi'

2 def __getattr__(self, attr):

n if attr=="score":

3 return 95

: LiERAAGEAENBME ( Z0score ) , Pythonf@FBES <A A
M __getattr__(self, 'score' )RR KGR, XFFHBVE1RE score
§ B, EXEHRFTHALT.

T4 >>> stu = Student()
\?m >>> stu.name

I Xlaozhi

>>> stu.score

95

HAHERET, JMUEHBERFENEBMENET .

AR, REERERIIBEHENER T EE __getattr__, B
EHEM ( Woname ) , "L E__getattr__ P&, k9, WRFHFH



F#l=1R BlNone ( #istu.abc ) , FEE X H__getattr_ E1AIR O]
None,
5. __call__
— PR RLFTUEECHEMEFR A, BALHN AN
£ Ainstance.method()il . ETEHEEEAELHAEASHAAR? BEE
l T
A Tk, REEEX—_call__(0A%, ol IEEXT L

5 #THA, Flh.

t class Student({object):

2 def __init__(self, name):

n self.name = name

3 def __call__(self}):

- print(' & Fk. %s' % self.name)
5

B EREERXTHALT.

§ >>> stu = Student('xiaomeng')
A >>> stul)

F Z FR. xiaomen

L ‘ 9

I R ERER, THE RSB ANER,

__call__(ReMUE X S8, MEF#HRTEERARGY —T
BEOAR—, TETLHEXNREREAL, ERHEANR, BAKX
MEERRBEREX S,

WRIENREMEE, BHRESHITUAEETHENSCE
ik, RAXRNLHRIEZTHECRERN, XH—FK, BEHT
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L

|

Xt S0 oA F ) 57 R
EA4HEI— T REENREESEHEE?
RZERFGT— PN RETERKBAM, °TLUE A Callable()
£, EEQRER FEE XA __call__(81R3K6l, BWAWT .
>>> callable(Student('xiaozhi’))
True
>>> callable(max)
True
>>> callable([1, 2, 3])
False
>>> callable(None)
False
>>> callable('a’)
False
AEESRES, ®idcallable(BE T MHB— M HRES
A “EHEAT W R
8.10 71/ —HITEW
MNESKBHEE, EXRERSKNKRIETEREHTT, RE
— P EMELLEWNEF, FHFERB Adaytimefnight, R#E TN
EMRESEETENMNEANZRIR, REZRBRKEENT

Lafs
HE &

BROMT. EAXSHLOHE. MK, SEHRES S
0, BREAHBEESETNENEEREN T E, FRURL, 25
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#
S

_*."

BE, FEUDEFENENT
7o

EXKSERE, XRPEXHDTIE,

%, MECHNXI, FEBITRIEEX

— PN ERBEE NG

input_daytimeE1RBI N NI LE,;, 5— 1N AEAREELZ AN
input_daytime g 1R Bl X W 892 .

#! fusr/bin/python3

# —*— coding:UTF-8 -*

class WeatherSearch(object):

def __init__(self, input_daytime):

self.input_daytime = input_daytime

def seach_visibility(self):

visible_leave = 0
if self.input_daytime ==
visible_leave = 2
if self.input_daytime ==
visible_leave = 9

return visible |leave

‘daytime’:

‘night':

def seach_temperature(self):

temperature = 0

if self.input_daytime ==
temperature = 26

if self.input_daytime ==

temperature = 16

‘daytime’:

‘night':



e

Lo 505 0 T ~+< T

j%ﬁﬁ%#m-

¢

return temperature

EXEBIWE, ZE4k R WeatherSearchZ, EPEXTANA
i, —TMEEXENEEER X, EBE AMinput_daytimeti{g ,
RORWEHANZBTIR;, 53— 7HZRRLEBENEI,

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

class OutAdvice(WeatherSearch):

def __init__(self, input_daytime):

WeatherSearch.__init__(self, input_daytime)

def seach_temperature(self):

vehicle = "

If self.input_daytime == "daytime’:

vehicle = 'bike’

If self.input_daytime == "night’:

vehicle = "taxi’

return vehicle

def out_advice(self):

visible_leave = self.seach_visibility()

if visible_leave == 2:

print('The weather is good,suitable for use %s." %
self.seach_temperature())

elif visible_leave ==

print{'The weather is bad,you should use %s." %



self.seach_temperaturel())

else:

print{'The weather is beyond my scope,| can not give you
any advice')

BEFRERDT.

check = OutAdvice('daytime’)

+—

LI check.out_advicel()
P
o .
v =0 %ﬁD—F =
:‘ The weather is good,suitable for use bike.
o 8.11 it
n

ARFETHNEORZ AN RANBEEHZEEEN, TN
SERILN RAFHEHENERANFARAENEMLEA,

3

: FEinitTy & P A RS RBIEE— N F IR, T

W REPESBEEES QRN BHENE R,

T GREABRERFRS, BHSRBRANKNIEN, T

N RTEMEBANEE— I, —BEARARR OSSR, B
¥ BEORRDEREESRERN—BLEN, WEBXFEOF

I SRR A S %
8.12 [a] AR Z&
(1) MTFHEFALNELGZE—EAEMIN BT [EI15?
. &, TeEEEO__scoreZ A A Pythonf# B 28 % op
{8__scoreTE AL T _Student__score, FrlA{ZABESS @1
_Student__scoreifi[ol__scoreT £, l40.

class Student{object):
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def init_ (self, name, score):
self. name = name
self. score = score

def info(self):

print('# £ . %s; 7750 %s' % (self.__

stu = Student('xiaomeng’, 95)

name, self. score))

I T, PR M

an print('4+¥1. ', stu._Student__score)

y MITERM .

; 5%, 95

0 (2) AZESRBEHT4AKXH?

" %. 7EPythond, BMHTHKMFE, BFREXPEN, T

3 FARMTE, EXEXD, ARLFEE—1NEH. HETRS, &

o MEEBORBIRATE, TEBTLOBEDATN AL,

M (3) HHAEFREX?

§ %. frPythonth, HENSKR. BE. HE= KM, EEX

s TE N —REYHFTEE, TLUSEEHEDNERTINEY

I OHER-X, RbABARBNXEREREE, DTRERL
Mk, S REENTES

Ko FEBULT RECHINEE, EAXTUEFHIRRENEH

My R,
813 BHAF, FUUEHA

ABETRHBTR, XNEH. XOBEMS. AXEESRE

EFNBM—TZINAS,
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(1) HH42E? wefEFEE?

(2) At4AEFBENEE XY FRAMEREFHATA?

(3) EBWLEFEINR? BEAFEA?

(4) @&, 2_. HRAZELKIAN?

(5) EFWEEFHZE?

RIEBEFBRT (o] .

BES-2LMARMKNZE, 43AHRAMPHNITEXRNT
[E 8 7%, B,

(1) EX—"Animalz, AAnimalf__init__ ()77 & — &
MEIa1k, HEAnmald & x— M BaMIE BN ET AN T A,

(2) 43 AMammalfIBirdE X — 1, 4&KAnimalZ, 3
EX—EZBREERMNETANTE, HIIUZE,

(3) 2B AEIBRHANNIEX —PE, LB EHKM
ZR, HHETESYE.
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MHNTREFETEEPHANRESE, BINELARZ AT
®, BAMZARE, BARBERYBENHET, £X8LTHT
— Mg —NIRB—FF .

AEFTARBZIWABIEEHFE, DURIENEEX
FHo

9T HARREHR

AP FwENBzo, EEEBUWTEFF:

>>> print(a)

Traceback (most recent call last):

File "<pyshell#1>", line 1, in <module>

print(a)

NameError: name 'a’ is not defined

ETERAE, TRRNELEFINEFETHINE

fE A Python# %&, HZSPythonRBIHRENEZES, BESE
F—EREER, FRESENEFTERUWEITE, BNEOED T
#INameError. SyntaxError. TypeError. ValueErrors, XLEEZEF

Fo

SRR EY, RE4SERFNTIRORE, PHE
FHEERT. —RERT, EPythonFEAEELBRFHBESKE
FHE. REEPythonIXN R, R-—MEIR, HPythonlI XX EFE

i, MINEFEERRHFABESE, SUEFSLIEHTT.
B REEHIE—LENTH, XELHESIH, FE
aBRZMAEIHTHEHE, FEEFTMELE, MAZLULEEITE



Fr 2R Mo
9.2 7% 4hiE

HILFEEADR?

FOBENEANTRE T S/WER, RNTUEBHMEEET
B BFH—F, ENEIFRHMESEE, 2T ADFHEL
BEFFHNEE, REENEFAtyEULIE,

A tryiE ) B A I Htry/excepts tryfexceptiEa) H EH# M try

+—

5 EA B HEIE, MiitexceptEOHRREEEIELE, WRET
t HESESENGERER, ABEEtyEORPBRSEET,

2 RIS BT

n try:

; <iEA> #1217 9 1R

. except <& F>.

5 <EG> HREYBHIRT BE

= ity THERBEE, Fia—PiryiB G /G, Python®i 7 SRR F

N METXBEOTE, % IR N TAE AR,
¥ Gy, BERREFAFRTFREHRTHARY,

I fRUYBHIFBANTH A ERE, BERRB YIRS
exceptf1a], FEMETE, BHRESIDIBRER MryIEG T ( BRIE
AABEFERNSIZHFE ) o
WL R R BIFT R -
#1/usr/bin/python3
# —*- coding:UTF-8 - *-
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def exp_exception(x,y):

try:

a=xly

print('a=", a)

return a

except Exception:

print( R FHIAFE, FEELE: ®EEH0)

exp_exception(2, 0)

BFATERWOT .

RREIEE, FEERE: ®EHAO0

BHRMTERED, EF&xEHNITHEexceptf o), WRIET]
IEE, Nzt “a=" B9EI,

XEIRUTE=A R HEABBET N YyEETHE T #
e T, o] A fE Ftry/exceptiE 61 IR ?

ARG X AMBLEHF—LE, WREEFNAEZRE,
MBEETREEGN—THENES, B IMREELEIRNE—E
KRNI REEZ HEEG, REFINRILEZ D, WMl Atry/
except AEE— N EIRAIEEA T,

¥ ==
T R
NMEZELESEE, FEOs® "F& AR RED,
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#
S

—*."

MEEFAHANARPRAEELE, FERSHE £ , HIE
FHR&ENE. tMETUABERMARFPIRLENARTE
O3 MEFHE

Pythonff Araiseiz Mt —MEEFHE . AT LUFEHE
( Exception®y ¥k ) S SLHISEA Araisei3 05| A F ¥, FHENTE
=8l 2L,

B0 .

>>> raise Exception

Traceback (most recent call last):

File "<pyshell#1>", line 1, in <module>

raise Exception

Exception

>>> raise NameError('This is NameError')

Traceback (most recent call last):

File "<pyshell#0>", line 1, in <module>

raise NamekError('This is NamekError’)

NamekError: This is NameError

BEELERED, F— 1 ~fflraise Exception3| & T —"1%
EHXEREENEBRRE, F_ ML T —EERRE T,

MRABHESEME T 7E, HFAELE, AT EE
HraiselB ) T DIBRIESEHRY, .

>>> try:

raise NamekError('This 1s NameError’)



except NameError:

print('An exception happened!’) #/5 [l ©~Jlraise

An exception happened!#-Jiraise, BHEITNZHME R
>>> try:

raise NameError('This 1s NameError')

l except NamekError:
’”Pﬁ" print(’An exception happened!’)
v raise #& /5 l— T raise
:‘ An exception happened!
0 Traceback (most recent call last):
¥ File "<pyshell#11>", line 2, in <module>
3

raise NamekError('This is NamekError')

5 NamekError: This is NameError

% HEHERED, FhniseTUHEERRANSE, EiE

F FAEET, TUMEHZFESNEFRNSEEE,

E F {787 @Ak 2 8y NameError. SyntaxError. TypeError.

\in ValueErrord R EEXMANREFTE L, EPythontd, AEMNFEEBR
T %, JRUERdrREZIHREEXNARAE, HHEiseida$, HED

raise NameErroriXfig, RI-1{#AXA T —EEENANEFEFE =,
F=9-1PythonEEHHNERF X
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FHE it
Exception R R 2
AttributeError QA
10Error G TH RSB
IndexError Fed b i %G1 Cindex)
KeyError e S XA
MameError FAH A AT CGREATIEEE)
SyntaxError Python HHiLHT
SystermnError - PR 2R A
ValueError flz A 24

QAHEZITEE

BNAMIHRTABE-—TFEENER, EFRZTRE,

Z B4 RIRR?

T

PythonXZ F 7 — P try/exceptiz @) P A B Z N 7E, 1B

try:

<iE0)> #5178 ARG

except <EBF1>.

<1B0)> #WRFEtryE 45| & T namel F%
except <& F2>, <#iE>:

<IBE)> #0R3|K Tname2 F%, RS INEE
tryiz e BT AN TE.

Bk, WiTtryFo] ( £XEFtryF 0 X Fexceptz (8] #17E

) , WREEFEEAESE, RBexcept¥a), rty FAMTEE R, W
RAEMATYFANEIBRPERERTE, yFARTHE TR RABB,
WRFENERE Fexceptz EHN L FBFF, XN HexceptF a7 = #
HiT,. RERITIYVEaAZzEHNRE., IR —1TFF5E 5T Texcept
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#
S

—*."

i, XTNFEHRSERI LENtyd, —DryiBadgEREZ D
except¥ 4], AAMBERENEE, BEEZRE—THXS#HHIT,
AERFB AN Nty Fa P HNREHTLE, AL

BHRREEDFANRE, Blw.
#1/usr/bin/python3
# —*— coding:UTF-8 - * -

def mult_exception(x,y):

try:
a=xly
b = name

except ZeroDivisionError:
print({'this is ZeroDivisionError’)
except NamekError:

print('this is NamekError’)
mult_exception(2,0)
HATHRWT .

This is ZeroDivisionError

EHa=1/0 I E S M Eb=name T, NEFHHTEE

This is NameError

HHITEREE, —Trydl B2 Z Texcept£4], EFa$

AF—"TnXsmLE,
5%, RUEFREMRINES, EXH

==
i)

!

BERESHET BR
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ZH, WRZAZENEEEATEE, ESUBASETONTER®
#HERE%E, REZRERSHERL, OFESRZINEQGHEN, F4ET

BREAZNKENL, RELHERBAEEER, i, EAIZR
R RERLEREE, MEFEOTAENEE. BN, TRUE
B A P ENM R, HFETMBEXFEER, H—TEMEMAT
#o
b EH—TRERZFE

QAN EHANHAR T —PtryiBaI XN Z Texcept+14], HHFE
MMryXt N —TexceptF4], BRNBEE TN EREE, TTULRL? FH
& EFaT =6

#!/usr/bin/python3

# —*— coding:UTF-8 —*-

def model_exception(x,y):

try:
b = name
a=x/y

except (ZeroDivisionError, NamekError, TypeError):

print{'one of ZeroDivisionError or NameError or TypeError
happened’)

model_exception(2,0)

BEFRITESRWT .

one of ZeroDivisionError or NameError or TypeError

happened
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ARTERER, WRFEEA-—TRBRZITIERERE,
JPFENMEATAI L, ERAZAIAN, BENREXRER
NEE—T, BEERBTRE.

XAME T AHFAR? RWBHAFHEZ TexceptF )% T F
MNER, BRELERE L MexceptFa R EEH AIEG, B3—1
SHRP AT,

9.6 MM R
WREFEfFexceptFaFiHaFENRES, W ESED —
THRENREENFEER, MAZREECEXAREEER, TIL
ffHas efIETN, MRz AFREN R, =HFIWTF -

#!/usr/bin/python3
# —*— coding:UTF-8 —*-

def model_exception(x,y):

try:
b = name
a=x/y

except (ZeroDivisionError, NamekError, TypeError) as e:
print(e)
model_exception(2,0)

HiTERWT .

name 'name’ I1s not defined
Ha=x/yfEm, NERWT.

division by zero
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HREHNERETH, ATEEPRENRERERHEER
HTHEXFREELE, HEEAXMAXNTLIEEZ T REo

T =
fEPython 2tf, HIEXN R FAE/AE “Exceptione” , &
Bl{EH " SOk, mA&as. kdeth sl DUEARMFE, HeE
X EEEBAE, BUEexceptiia
9.7 £H1E
MHRINHRTRZRE, RETERUATUERAER
%, HELHFFmi, BFEFWTFRE.
#1/usr/bin/python3

# —*— coding:UTF-8 - * -

def model_exception(x,vy):

try:

b = name

a=xly

except (ZeroDivisionError, NameError, TypeError) as e:
print(e)

model_exception(2,")
EizRble, BRRRNF - TSR ANREE. ATE
R
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8 HE MWErorX#ElR FEid. L

exceptiZ O] R FF ,

unsupported operand typel(s) for /: 'int' and 'str’

HERED, XEHRNLNEREHNEIN <a &R NAEE,

AR EHAXZFENZRESRE,

X RLIERED, RAIERFELEFIMEENESE, B

BE—ESFEREZMNBNFESRRBE, LHRAIFARERLIT T try/
exceptiZE O] E, M TEXMBEABINRAELEMUETREFL, B
TEARUWEMNES. EXHFEALT, SEHEATNERERE try/

it FE LB AR R,

WRELEXFRE, ZEADR? EEFBWOT =G

#1/usr/bin/python3
# —*— coding:UTF-8 —*-

def model_exception(x,y):

try:

b = name

a = x/y

except:

print('Error happened’)
model_exception(2,"')
HATEHRWT .

Error happened

BREFAHTERED, oTllfexceptFaF 2ZBIERE

MmiLEFREECEXNFEE R,

S, XERGH T —MNISENRRITN. ASSAMETTE



W, FEWX4AM, BAXHBEREERTER, SEBMBXEM
EERTNER. BWEAMEFEENRTILE, EFNFEXN Reit 17
—ERE,
9.8 &% $ else
NREFHRTERSEREMAMERE, BEADE"
SEAFAVEM T try...except...elseiZ o) LW iZThEE, EEL0

+—

A T

P

y try:

t <Ba> #5177 R

2 except <& F>.

n <1BG> #WRAEYEHS|ET FE

3 except <& F>, <HIE>:

5 <EO>#WRS| KT HRE2, RFHIEEE
M else:

§ <iEG)> HIRBERERE

A WREYFEARGTEEAERE, gESiTelselTa N

K

I B8 (REelse) o ERelseF LA BOBMENYFIEE
I B, IHTUER —EERARI Mexcept X ZEFRANFERE,
foln .
#1/usr/bin/python3
# —*— coding:UTF-8 - * -

def model_exception(x,y):

try:
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a=xly

except:

print('Error happened’)

else:

print('lt went as expected’)

model_exception(2,1)

MITERWOT .

It went as expected

HITERED, *ERERTN, SHiTelseFaIHR
o

GZERR, SEFAXEREREN, BERIN—Telsef 4]
W—E2EF (tbwhe—2£E8 ) REM, TRESENI)E & H
BEFHHITER.
99 EEXRE

REAEBRFRAFT T RENFE, MEAUTRERZENK,
EENTEZEMREECHRFER, LR EBWEIERIRNRIE, =
SEFHEEXFEBWMENE#, o AT E— 1 HexceptionzkE
HEEBCHNEE. F%NIZ4 K BExceptionzk, ofAE LK, thof
PLIE) B 4K 7K o

HAERMEER, HR—TERIEHRZEN— L6,
HtERHAERSTEN, MER—EASENI T FEHN,
Python W N ERFEMERZRENE R, BN ECRKRSHIR BT
DI HEiR. WRERLER, BATURERTEEX —THERN
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#
S

—*."

K, BBREFHKXER, AREHraiseiBaft — M ERHLH,

B0 .

#1/usr/bin/python3

# —"- coding:UTF-8 —*-

class MyError(Exception).

def __init__(self):

pass

def __str__(self):

return 'this is self define error’

def my_error_test():

try:

raise MyError()

except MyError as e:

print{'exception info:’, e)

my_error_test()

HITERWOT .

exception info: this is self define error

HEFMNRNTERESD, BEFEHIT T EEXNRFSE,
HEE4KExceptionz£,

;;

TR, F3GBHRE TS A8 X B TR,
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l mEFREHE,
9.10 finally =% 4]
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Python Bifinally 0] B2 tryF o] — € H, Hatry/

finallyfiZ el iz =0, try/finallyiBal Lt A EFE 5 GE ST HEE R

LI

B0 .

#1/usr/bin/python3

# —*— coding:UTF-8 - * -

def use_finally(x,y):

try:

a=xly

finally:

print('No matter what happened,| will show in front of you')
use_finally(2,0)

HITERA

No matter what happened,| will show in front of you
Traceback (most recent call last):

File "D:/python/workspace/exceptiontest.py’, line 65, In
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#
S

_*."

<module>

use_finally(2,0)

File "D:/python/workspace/exceptiontest.py’, line 61, In
use_finally

a=xly

ZeroDivisionError: division by zero

HITEREER, finallyFE#HATT, TRy FAFES
REFE, finallyZFESBEHIT,

XEITME 10, 2AMIT T finallyF4a], EEREETEE
WEET, SETLUE BexceptBHIAFER?

o] PL{FE FexceptElIk FF . try. except. elseflfinallys] LL4A
&, EE{lBelseffexceptz /g, finallyfEexceptflelsez /5, Xt
FLEEARG], aTIE ST .

#1/usr/bin/python3

# —*— coding:UTF-8 —*-

def use_finally(x,y):

try:

a=xly

except ZeroDivisionError:

print{'Some bad thing happened:division by zero')

finally:

print('No matter what happened,| will show in front of you')

use_finally(2,0)



MITERWT .
Some bad thing happened:division by zero
No matter what happened,| will show in front of you
HHTERET, LiT T exceptF ot iEa, EMR
EWT T finally Fal g tiiEo), R B R Melseta), YFRFIETE
J T = % fTelse¥a], RiEHTfinallyfa], FAfinallyfi FE 4 1F
Ao BEFP, finallyd Fa—ERZEMITHN. finallyF 6] 7 X i X # =X
BEEEENFEERR ( XHRENGEEREEUZREHRE) o

S5 0 T~~~ T

R 7

fEPython 2 5Z AiMI R A G, finallyFEZIR{FAH, TEStry
BO)fE S, HEPython 252 B4 X HFXEEqHNAESER,
9.11 FHE MK

FEMNENEBREAM—EIMt. URFEERLASIX
yon MAHAE, A RERLOAAN T, WRFEAERIFHN
[ ATt BHRAE, AEHSTE, —BEFEETEF. UREFEFND

EEWMEEAERE, RERSHEPythonBBESEHIK, B —MERE
2, RBREREF,

Blan .

#1/usr/bin/python3

W

55 H M = o -

# —"- coding:UTF-8 —*-



def division_funi(x, y):

return x / int{y)

def exp_funix, vy):

return division_fun(x, y) * 10
def main(x,y):

exp_fun(x, y)

+_

*";‘“" main(2,0)
rt] Traceback (most recent call last):
0 File "D:/python/workspace/exceptiontest.py’, line 14, in
f <module>
3 main(2,0)
é—} File "D:/python/workspace/exceptiontest.py”’, line 12, in main
M exp_fun(x, y)
=
IF File "D:/python/workspace/exceptiontest.py’, line 9, Iin
fflﬂ‘ exp_fun
=4
me return division_fun(x, y) * 10

File "D:/python/workspace/exceptiontest.py’, line 6, In

division_fun
return x / int(y)
ZeroDivisionError: division by zero
B ITERED, division_funik s =4 # g

FEI
division_funflexp_funt& ¥ %1%, exp_fund B F & Bidexp_funil
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maintB i EE, TR RFABRLAHBERNE, LB EERNE
BIlEE.

ya ol
SEEERRMERNENKRBREN, RMEMATELEE
M. Bk, MERAHRANNEEGERGHBE (BB FHEA
SpRFIH R —AF ) , thiRFR1ESL B/ ( First In Last Out,
FILO) o
9.12 bugtI 3k
HFRENTRED, SEFEWEOIAN, BizS15EEbug
7o bugBlREHAERR? A 4AFRZ Abug?
bug—iAEAMNEEE “REF" 5 “BF" , FIWER
MNMEZBHIANARERESZIEFPREN—ERFELARNEGEIRE
i o
20 2240ER, BAITEVIEEREKR, BHEHWFEE D, £
ZERTEEAI. 1944F B TR AMark |, 19465F2 8 FF 812178
ENIACF01947F E A B Mark I H 2 L &1+ EH, Mark LZH
15 1% K Z 8Howard Aiken#(#%1% 1T, HIBMAS #E#, Mark 25
TEHEBEFHAFIEN, SEHEFEHENENIACAKRE, Mark IF0
Mark IEE{F R4 E 8B HiE, F I, Mark IFOMark &2 M 4K
e CERIESHMT, BEFRBTMNREERORTIESHNE
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552 7 it &4 ( stored—program computer ) o

194759898, Mark INTEHNAMNXNRRALETHE, &
SANMNEHKEE, TEARER — R YIEHITRETDIRFAOETOS
g, XN VHEEBREE, VIBERETERE, SHRAMark I3t
BH TENZE L LR35 Grace HopperiS X 0 X EFEMEA T H XM T
EFM4, FEL@MNT —F7 8 First actual case of bug being
found, HEFHIET[EE15:45, FRE XM EMNT Ak, £ Hbug—
WIERITEVERNABERZ, FHHGrace HopperEi2 897 2 8
EERTEIRE EE— P RIS E XEF #bug,

9.13 SRR, FUHH

AEFEHRTEELBNEEXEE, EARAEERuEM
— FE2HE O,

(1) FE—REALE?

(2) HEFEHEWEF?

(3) WfATEEXFRE?
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fEPythont, BHEAFIES BN BIEE LB, FXFNET,
REDEBENILFANE SNABERFTEFHANE, KETZEKHE
Pythonth B BRF06Y (8] 891 FH o

10.1 B EFOES 8]

HERES, BIMNEERSESNEITRE. EPythont, 58
B4R B X E B B Etime. datetime Xl K calendar,

#FPythont, @& AN BEIE. BN EF/SFTHI
iR REYE,, THEHZAHEITHR.

10.1.1 B8 &%

W, BE&E (timestamp ) &xM 1970418 180060053
00F FiaTzFM T E N E, thui &M 1970501 801 HOO0BS004300
# ( dEZEFE]1970401 801 H 0880043 00%) ) B M AN Z=FD
o

NEEE —TENEREAANTIEXE, BE33057.

(1) BONEENOXHEANHE (digest ) o

(2) DTS EI X #19 B HiF0ET 8],

(3) DTSHEFF4 .

—fg kiR, NEIE~ENEREN. APaE ST ENNNEE
X A Hash N B AR E, A FZRERIXT|DTS, DTSHIA
KEIXHRENBSRNEEEEBNZXHFNE (HFFE ), &
BEB AP,

FTHEBXENNELSHFBAEBCE LN, MEFHEE
EBHIAERMDTSAIE, DIDTSUCE) S4B BT 8] A k38 o



———
e TR
Python 3.59 X #8495 K BY (8] 8 /4132535244799 ( 3001-01-
01 15:59:59 ) .

ﬂpm 10.1.2 HER LTS
Y fEPythonth, —fiR FIR10-1FiR AR LTS X B E #1718
,: =1k
(0] F210-1 PythontE XL FS
n

W

E%ﬁﬁwtm-



LI

%] S5 0 T~~~ T

E%ﬁmwﬁm-

H BX ik

Voa MR B 4

%A A b 4

%b A sk A B 8

%R A HhseE A B

Yac A% A S i [ SRR fv) 4 g%

Yad B ILFE (01-31)

Yol TP LA i (24 Akl 00-23)

%l LA Q12 AL 01~12)

% EPHIEILE (001-366)

Yam Her (01-12)

%M SHEPEr (00-59)

Yap Aokl AM B PM (FIAHR T 1

%S e (o-61) 2

%l SEPIE NS (HUE 0053, BIMICH—E AT, BRI w3
JHAESE 0

Yow AR ILR (06, 0 RREIR) 3

%W Hmaly BEACHR], A HIF AW LLE -~ B R FF

%X A boRg H 6

%X AR ]

%y LA S (00~99)

%Y SERIE

%Z HEEEYT CRAEE )

% oS

THMABRI0-1FFEPITHFHE X,

1:

%pRESBIESEATBIR,

2. gL E20~61, MAR59, HEMNLER,
3:% {& Hstrptime() B £ 8¢, BRHEX—F 0 F XL E
i % URI %WH S it &,
XERIIREINE X ERAFTS, EZ TR TB—
T, BEENEHSEGHIE®RE N,
10.1.3 struct_timeT 4
struct_timetAH BT TE: £. A, BH. B, 7. #.



FEhELA. —EFELX. RTHESH,
Pythone& 1 i — P T H EE R A E = A 3F B 8], HIHFR
fEstruct_timeTT4H, FT10-2FNH 7T XF LN B4,
F210-2 Python#1 6 8] 7L 48

Fs R FH &
0 tm_year 4 frdiE i 2008
A 1 tm_mon H 1-12
2 tm_mday H 1-31
P 3 tm_hour A 0-23
Y 4 tm_min SHih 0-59
t 5 tm_sec Bk 0~61 (60 =k 61 & EFD
h i im_wday A ILH 06 (0 28—
7 tm_yday S LH 1-366 (RS
0 & tm_isdst BY Airf 1. 0. 1s -1 ki A 7 oA B4 fra el
n
10.2 timef&i ik
3
_ EHRNHR THENEAE S, KD FEREHRtimetEih
O thiy—EE AR, timeEBN RN B A EHMITEMEY, bk
M k X
= iRNIETE S
Via 10.2.1 time() & X
% time() B8 % A TR [@ % 57 B 8] s9 B (8] & ( 1970801801508

time()EBE BB EW0F
time.timel)

HiEE P E — P timelis M EtimetElh, ZRBEFAEEL RS

\Tf-* BF004300F 2 IMFEHIF SR EL) o

time R £ 1% [B] 24 5y B (8] 596 [8) &L .



#! fusr/bin/python3
# —-"—- coding:UTF-8 - *-

import time
print(' H AT (B A9 B 8] &L %f ' % time.timel())
HITERA
l LAy bt iE) s9 B 8] &% 1474763819.543787
-""P“-’ 10.2.2 localtime([secs]) & %X
y localtime() e& £ 89 1F B 248 AL B B8 A b B8], R secs
; SHRBN, B USRS E BT,
- localtime()BAEX BB AW T -
n time.localtime([secs])
3 i E P timelg i 2timetEth, secsiiEifh
. time.struct_timezE & B R FD £,
M ZER BB EIRE1E,
= L EAREWT
g import time
fﬁ print('time.localtime() : ', time.localtime())

HATERR .

time.localtime() : time.struct_time(tm_year=2016,

_*."

tm_mon=9, tm_mday=25, tm_hour=8, tm_min=51,
tm_sec=42, tm_wday=6, tm_yday=269, tm_isdst=0)
10.2.3 gmtimel([secs]) & %1

gmtime( R E AT R — T NE&SHEZHRAUTCHEK ( 0BNX ) #



struct_time, @it MSHsecKRRTM1970-1-12TEHFE, gmtime
(VA E B B TAE Atime.time(), AER Eltime.struct_timeZX B M X &
( struct_timeE frtimetR R & X IR REF[EJHIXT &R )
gmtime() B EFNEELDT -
time.gmtimel([secs])
J I iE % htimetg B9 2timefdith, secstgitin

A~ time.struct timezE B B & 69F ¥,

D REBEEEMEDE.

t Z R ERRBIT .

2 import time

n print('time.gmtimel() : ', time.gmtimel})

3 HITERA

- time.gmtimel() : time.struct_time(tm_year=2016, tm_mon=9,
)‘i tm_mday=25, tm_hour=0, tm_min=56,

= tm_sec=22, tm_wday=6, tm_yday=269, tm_isdst=0)

Jt _ ‘

" 10.2.4 mktimel(t) & %1
fw mktime() & H T #H 17 5gmtime(). localtime()#8 & B9k,

I B struct_timeX R A5, BEBHEFRHENT AR, MR
BIAWEFRZ S ANE, B&itkOverflowErrorsiValueError,

mktime() A AEAWT -

time.mktime(t)

1B L Ptimefs W EtimetEiR, tHEE ML A0 (8] = T # K9
fITTHTE.

iR B A7) # R o< BT 8] B95F 2 5.
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import time
t = (2016, 9, 25, 17, 35, 38, 6, 48, 0)
print ("time.mktimel(t) : %f" % time.mktime(t))
HITERA .
l time.mktime(t) : 1474796138.000000
A 10.2.5 asctime([t]) & L

5 asctime() & A T B E T A H KRB — P EHEIUA

t Sun Sep 25 09:09:37 2016 ( 2016409825 H & HOE 094337 ) B9
2 20N FHMFREB,

n asctime() B EBEEZWTF

3 time.asctime([t])

: B % ftimefe B BtimetEth, tlsR BN THITE N E
)‘i i3 & gmtime(). localtime()i& Bl 89 8¢ [8]18 o

= iR B — P g = 4 Sun Sep 25 09:09:37 2016 ( 20164
W 09250 @ HOH09537H ) M2 FHNFHS,

¥ ZEAEEAREIWDT .

ey

T import time

t = time.localtime()

print ("time.asctime(t): %s ' % time.asctimelt))

HITERA .

time.asctime(t): Sun Sep 25 09:09:37 2016
10.2.6 ctime([secs]) B



ctime(ERE A T — T E& ( ZITENF S8 ) HiA
time.asctime()fFZ X WRKIEES HsecssZE A None, S
N time.time(EAE %, ctimetdE B4 % Tasctimel(localtime
(secs))s

ctime() R EBIIE AT -

time.ctime([secs])

AR HiEEdtimels B EtimetEk, secsiEE & A F & L (g

+—

LS
t ZRECEH EMNROE,
" 5 PR BIAT
n import time
3 print ("time.ctime() : %s" % time.ctime())
: HITERA
fk time.ctime() : Sun Sep 25 09:16:22 2016
= 10.2.7 sleep(secs) & 1
g sleep() R TH IR AR LRENETT, TBITISEsecsiEE
‘% HEHERENNE, sleep)&EHiE LT
\T time.sleep(secs)
I3E A PtimeisHI EtimetEiR, secsiEHER TR
ZERECRBIREE,
ZREERRPIWT .
import time

print (‘Start : %s' % time.ctime()
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time.sleep(b)

print ('"End : %s" % time.ctimel())

HITERA

Start : Sun Sep 25 09:22:36 2016

End : Sun Sep 25 09:22:41 2016

BRTERET, KT EHER T 57,

10.2.8 clock() & %5

clock() & E A T RUZ S BT E M BURE H 57 CPUR[E], H
kEELEREFOFER, thtimetme(EEH, ZREEAR RS L
EXAE. FUNIXE % £, RE/NE “#HiENE" , EHMFRRZT
RE(HES) o AWindowsd, F—RIEAREOMNEHAREITHL
frivt[E], £ 2RZBNIEREE R —RIAABEIENIETHE,

clock() A £ HIIE A0 T -

time.clock()

HIEZEPtimeis I EtimetRiR, ZERMARTESE, ZHRE
BRI INEE

(1) £E—RBEAN, REFEFETHOLERNE,

(2) F2RzENER, REEBE —RARGIXRAHN
B (8] (8] F& o

AWIN32E S T, clock()E&ER O ZEELE (8] ( wall
time ) , M UNIX/Linux iR B 89,2 CPUBY 8],

Z R EERRPIWT .

import time



def procedurel):
time.sleep(2)
# measure process time

t1 = time.clockl()

procedurel()

l print('seconds process time : ', time.clock() — t1)
’”Pﬁ" # measure wall time

" t2 = time.timel)

:‘ procedurel()

0 print('seconds wall time : ", time.timel() — t2)

" nEsRNs.

3 seconds process time : 1.9991468375899508
5 seconds wall time : 2.0001144409179688

A HANRITERERERO TR ERER (BEEER
L

LS 10.2.9 strftime(formatl, t]) & %1

%

- strftime() B ¥ A T EWEETA, HFREIDNTEFHFERT
L HhEf e, A BESHformatiRE .
stritime() & £ 6B A 20°F -

e

-

time.stritime(format|, tl)

BA ftimetg HIRtimetEEh, formatis BN LF L, tiET
NS, —Pstruct_timeX R,

1R [B] PAT] 32 =7 4 &8 2R 7= 9 =5 b B (5]
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import time

t = (2016, 9, 25, 17, b0, 38, 6, 48, 0)
t = time.mktime(t)

printitime.stritime('%b %d %Y %H:%M:%S’, time.gmtime

/TN HATE R

5 Sep 25 2016 09:50:38

t 10.2.10 strptime(string|, format])e& 1

2 strptime() R E A T 1RIFEIE E MR NIE— DI B FRF S BT A
N B Td,

3 strptime() BB E 8B EZW0 T .

5 time.strptime(string|, format])

M B E Ptimets N Etimefi iR, stringiEiE]F R E, format
= ERRAUTES,

g iR Bl struct_timeXf Ko

F mEHEASANT.

T import time

struct_time = time.strptime("25 Sep 16", "%d %b %y")
print(‘returned tuple: ', struct_time)

HITERA

returned tuple: time.struct_time(tm_year=2016, tm_mon=9,

tm_mday=25b, tm_hour=0, tm_min=0,



tm_sec=0, tm_wday=6, tm_yday=269, tm_isdst=-1)
10.2.11 =FfpEt g &1k
BT EIRE, PythonP H3MF R EIMIERN, X3FhET[E
BATBERE L, BB 10-1F0110-2F7 7R,

E10-1 B B 51k

E10-2 BF [E A8 A F L2

10.3 datetimef& £
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L

|

datetimeEdate S5time N E &1k, BiFdate StimeMIFrEE
2o datetimefIThgEsE K, XFF0001HEF|99994F

datetimetEIREX THTEE. datetime.MINYEARF
datetime. MAXYEAR, X7 & B4 53k RdatetimeF 8B R R &
I, BmREH. Hf, MINYEAR=1, MAXYEAR=9999,

datetimefR B EX T L FE51 £,

- datetime.date: F/xHHIgIZEL, FHUE T Hyear.
month. days

- datetime.time: FREEME, FHNEMERhour,
minute. second. microsecond,

- datetime.datetime. 7= H #i8¥[8],

- datetime.timedelta. F/xBt[E][EfE, BRIM (B S =669
KE,

+ datetime.tzinfo. S XHXHNIEBEEFE,

Hd, datetime.datetimeEMN N AFALE R, FTEHXNZEH#
T WA R

datetime.datetimeZ£ s G LI T 7%

1. todayl)

today() 7 SE BB E T

datetime.datetime.today()

Itr 15 7% & datetime.datetimeE #9 2 datetime.datetimez£

Bl — 3R < Y BT A Hb BT 8] 9 datetime X & o
ZARERRAINT .

import datetime
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print(‘today Is:', datetime.datetime.today/())

HITERA

today is: 2016-09-25 15:37:08.900990
now([tz])

now() 1A BB A0 -

datetime.datetime.now([tz])

It 1E 7% F datetime.datetimeis 8 Z datetime.datetimezk,

REM T S8z, BRBzZ BN XA (&,

iR Bl — N datetimeXt &,

ZHEERARFIDT

import datetime

print('now is:’, datetime.datetime.now(})

HITERA .

now is: 2016-09-25 15:40:31.634641
datetime.utcnow()

utcnow() 77 7A BIIE A 20 F

datetime.datetime.utcnow()

Itk 15 7% & datetime.datetimeE 89 2 datetime.datetime

1R Bl — > H grutcHy (8] fdatetime X &

A EERREIDT

import datetime

print('utcnow is:', datetime.datetime.utcnow())

HITE R

4



utcnow is: 2016-09-25 07:42:08.520898

4. fromtimestamp(timestampl, tz])

RIEET B 2N 6 B —~datetimeX K.,
fromtimestamp() 5 7ABIEEZL0TF -

datetime.datetime.fromtimestamp(timestamp], tz])

it 75 7% P datetime.datetime}s 8] 2 datetime.datetimez, &

,rlm FtziE € X{E R, 1RE—"datetimeXf &,

D RRERARALT.

t import datetime

2 print{'fromtimestamp is:', datetime.datetime.fromtimestamp
N (time.timel()))

3 HMITHERH .

- fromtimestamp is: 2016-09-25 15:568:42.704378

)‘i b. utcfromtimestamp(timestamp)

¥ RIEET (8] 2% ) B — P datetime Xt R o

g utcfromtimestamp() A /ZBEE 0T .
\%ﬁ datetime.datetime.utcfromtimestamp(timestamp)

It 1E 7% F datetime.datetimeis 8 Z datetime.datetimeszk ,

_*."

timestamp3g 8 8] & .
iR Bl — N datetimeXt & .
ZHEERAREIDT
import datetime

print('utcfromtimestamp is:’,
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datetime.datetime.utcfromtimestamp(time.time(}))
HITERA
utcfromtimestamp is: 2016-09-25 07:58:42.704378
6. strptime(date_string, format)
8T F 7 8 ¥ # A datetimeXf R
strptime() & BB A40F
datetime.datetime.strptime(date_string, format)
It & 7% datetime.datetime?s 8 2 datetime.datetime %,
date_stringfgs BEIFE&HF £, formatA AL AR,
iR Bl — - datetime X & .
ZEER R
import datetime
dt = datetime.datetime.now()
print('strptime is:', dt.strptime(str(dt), "% Y-%m-"9%d %H:
%M:%S.%f')
HITERA .
strptime is: 2016-09-25 15:58:42.704378
/. stritime(format)
%130 F 7 & B3 h datetime Rt B
strftime() 7 ZAREAWT -
datetime.datetime.strftime(format)
Itk 15 7% &b datetime.datetimes #) 2 datetime.datetime £,

format A& ik T IREl—datetimeX £,
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ZHEERATREIT

import datetime

dt = datetime.datetime.now()

print(‘stritime is: ', dt.stritime( % Y-%m-%d %H:%M:%S"))

HITERA .

stritime is: 2016-09-25 16:06:39

T @EE—E A EE DAL S B {Edatetime.datetimezx 89
il

#1/usr/bin/python

—*— coding:UTF-8 —*—

dt = datetime.datetime.now()

print(' 5 ByET[E]. ', dt)

print('(%Y—-%m-%d %H:%M:%S %f). ', dt.strftime('%Y -
Y%m-%d %H:%M:%S %f")

print('(%Y-%m-%d %H:%M:%S %p): ', dt.stritime(' %y-
%m-%d %I1:%M:%S %p"))

print('% %a: %s ' % dt.strftime('%a’))

print('% %A: %s ' % dt.stritime('%A"))

print('% %b: %s ' % dt.stritime('%b"))

print('% %B: %s ' % dt.strftime('%B"))

print(' B BRET 8] % %c: %s ' % dt.stritime('%c'))

print(' HEH% %x: %s ' % dt.strftime('%x"))

print('BY 8] % %X: %s ' % dt.stritime('%X'))



\

print('45 X EX B IE %s X ' % dt.stritime('%w'))
print('$ XESEHE %s X ' % dtstritime(' %j"))
print(' XBEZ S5 EHNE %s B ' % dt.stritime('%U"))
MITERWT .

L HJET[E] . 2016-09-25 16:15:16.612006
(%BY-%m-%d %H:%M:%S %f): 2016-09-25 16:15:16

7N 612006
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(%Y —-%m-%d %H:%M:%S %p): 16-09-25 04:15:16 PM

Y%a: Sun

%A: Sunday

%b: Sep

%B: September

H BABY 8] %c: Sun Sep 25 16:15:16 2016

HER%x. 09/25/16

B 8] %X: 16:15:16

SREXEMNE 0 X

SRESEFHNF 269 X

X[EES K% 39 F

10.4 B [hEHR

Bf5 (Calendar ) SHIRHF LS BHEX, WRHEXAH
FHAR. EHF—BFIAEBRANE—X, EFXENKIINNRLE—X,
@M% B Fi Hcalendar.setfirstweekday ()& %, #HEOA U TREHR
f ( BFERELGFREPEAFAS, AR &N BEUTRETR
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BT
1. calendar.calendar(year,w=2,=1,c=6)

ZEREORE — 1 Z T FHE I NyearEH, 3IT™HA—17, (g
[REEE Hco BHEREERAWT . BTKEN21* W+18+2* C, |
EEEHTEL

2. calendar.firstweekday()
RESpEFAEGBHMNEE, BOABAT, BREA
calendarf2 i B¥1R @10, RPEE—,
3. calendar.isleap(year)

R EBEMIRE True, &N G False,
4. calendar.leapdaysi(y1,y2)

BBy, y2RFzENEFESE.

5. calendar.month(year,month,w=2,=1)

BE— PN HEFEERNyearEmonthB B A, BiTir
M, —F—17. BEREEERAWER., BTKEANT* w+b, |ZGE
1T

6. calendar.monthcalendar(year,month)

BRE—TMEGNEEHRREIR. ST FIRERIARET—TE
HINE L, yearFmonth BN B BRER R H0; SCEAMNBEHZASE
JLEERR, MI1FLE,

7. calendar.monthrange(year,month)

BEBTEH, F—TEZAEH/LNEHN, F-1TE%

H#IBEIRL, BMO ( EF— ) T6 ( EHIB ) , BM1EN2,

8. calendar.prcallyear,w=2,=1,c=6)



#8 ¥ Fprint(calendar.calendar(year,w,l,c))o
9. calendar.prmonth(year,month,w=2,1=1)

#8 3 Fprint(calendar.calendar(year, w, |, ¢))o
10. calendar.setfirstweekday(weekday)

REFRANEIEEEG, 0 ( 28— ) 26 ( EHH ) .

11. calendar.timegm(tupletime)

,nlm fotime.gmtimetB &z, EW—MEFETARI, KREZKNZ]
5 4 ) B o

t 12. calendar.weekday(year,month,day)

h B4 BB, 0 (28— ) 26 (2H8) . BH
E A1 (1R) #M12(128) .

2 10.5 &7} /Ml ——Bf Bl K&k

_ SE X, FHTime. CalendarfldatetimefEik XA 4 A
}i AEIRTENK SN # B i,

= #1/usr/bin/python

g —*— coding:UTF-8 —*—

= year = stritime("%Y", localtime())
Sl LY

mon = stritime("%m”", localtime())

_*."

day = stritime("%d", localtimel())
hour = strftime("%H", localtimel())
min = stritime("%M", localtime())
sec = stritime("%S", localtime())

def today():
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return date.today/()

def todaystr():

get date string, date format="YYYYMMDD"

return year + mon + day
def datetimel):

get datetime,format="YYYY-MM-DD HH:MM:55"

return stritime("% Y -%m-=%d %H:%M:%S", localtimel())

def datetimestr():

get datetime string

date format="YYYYMMDDHHMMSS"

return year + mon + day + hour + min + sec

def get_day_of_day(n=0):

It n>=0,date is larger than today
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If n<0,date is less than today

date format = "YYYY-MM-DD"

ifn<0:

n = abs(n)

return date.today()—timedeltaldays=n)
else:

return date.today(}+timedeltaldays=n)
def get_days_of_month({year, mon):

get days of month

return calendar.monthrange(year, mon)[1]
def get_firstday_of_month{year, mon):
get the first day of month

date format = "YYYY-MM-DD"

days = "01"

iIf intimon) < 10:

mon = "0" + str(int{mon))
arr = (year, mon, days)

return "=".join("%s" %i for i in arr)
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def get_lastday_of_month{year, mon):

get the last day of month

date format = "YYYY-MM-DD"

days=calendar.monthrange(year, mon)[1]

mon = addzero(mon)

arr = (year, mon, days)

return "=".join("%s" %i for i in arr)
def get_firstday_month(n=0):

get the first day of month from today

n is how many months

(v, m, d) = getyearandmonth(n)
d="01"

arr = (y, m, d)

return "=".join("%s" %I for 1 in arr)
def get_lastday_month(n=0):

get the last day of month from today

n i1s how many months
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return "=".join("%s" %I for | in getyearandmonth(n})
def getyearandmonth(n=0):
get the year,month,days from today

befor or after n months

thisyear = int{year)

thismon = int(mon)

totalmon = thismon + n
ifn>=0:

if totalmon <= 12:

days = str(get_days_of_month(thisyear, totalmon))
totalmon = addzero(totalmon)
return year, totalmon, days
else:

| = totalmon//12

| = totalmon%12

if ] ==

thisyear += |
days = str(get_days_of_month(thisyear, |})

| = addzerolj)
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return strithisyear), strlj}), days
else:

If totalmon > 0 and totalmon < 12:

days = str{get_days_of _month(thisyear,totalmon))

totalmon = addzero(totalmon)
return year, totalmon, days
else:

| = totalmon//12

| = totalmon%12

if(j==0)

| —=1

=12
thisyear +=|

days = str{get_days_of _month(thisyear, |))
| = addzerolj)

return str(thisyear), str(j), days

def addzero(n):

add O before 0-9

return 01-09

nabs = abs(int(n))

If nabs < 10:
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return "0" + str(nabs)

else:

return nabs

def get_today_month(n=0):
RIS A B Hu/aN BB 5

if n>0, REX 2 7] B BARTN A #9 B Hf
if n<0, SREXZ 5] H BA/SN A #9 B Hf
date format = "YYYY-MM-DD"

(v, m, d) = getyearandmonth(n)
arr = (y, m, d)

It int{day) < int(d):

arr = (y, m, day|

return "="_join("%s" %1 for 1 in arr)
def get_firstday_month(n=0):

(v, m, d) = getyearandmonth(n)
arr =(y, m, '01')

return "="_join("%s" %1 for 1 in arr)
def mainf):

print('today is:', today/())
print({'today Is:', todaystr())

print('the date time is:', datetime())
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print('data time is:', datetimestr())

print('2 days after today is:’, get_day_of_day(2))

print('2 days before today is:’, get_day_of_day(-2))

print('2 months after today is:’, get_today_month(2)})
print{'2 months before today is:', get_today_month(-2))
print('2 months after this month is:’, get_firstday_month(2)})

print('2 months before this month is:’, get_firstday_month

(=2))

if _name__=="_main__"

main()

HATHRWT .

today is: 2016-09-25

today Is: 20160925

the date time is: 2016-09-25 11:27:14

data time is: 20160925112714

2 days after today is: 2016-09-27

2 days before today is: 2016-09-23

2 months after today is: 2016-11-25

2 months before today is: 2016-07-25

2 months after this month is: 2016-11-01

2 months before this month is: 2016-07-01
10.6 A1t

MAEFE—HIEZNER, FEFNRALTEIEZM,
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AXE, NEHBEELREAFCTEN, TRURUTEEETR, ETER
ol

A e AR By EA 2 Bbug, {BAER— A% 89 A 1l H AR
=%, MEFEFAOMNHAS, BWAEwHERFTEER,

5| A—"MEE T E B2 5K Edsger W.Dijkstraf)iE .

% Froat o] A A 6l 2 7ibugy 78, B A B R ENNR
& ! ( Program testing can be used to show the presence of bugs,
but never to show their absence! |

10.7 REEHT, FUEH

REFZHA T HEANEMNEXEIR, EXESERAE M
— FZE MR,

(1) #Pythontd, B B3 77 KRS E)?

(2) timefRRBEWMLEEHTE, BEAER?

( 3) datetimetZth HURLLE B A4, BELAFEH?

=l BEFH BRI 8]

BEX—TEE, ZRAHMINERN.

(1) BMA—TFF ( 2lastweek ) , Fthh EF—HBIFOE
Bl —t B #AY(E], B8 LLOBT04r0F)it ( 202016-09-19 00:00:00-
2016-09-26 00:00:00 ) »

(2) MARWTFH ( 2pastiday. perthour) , %t MBEEXR
RERORESREROR 24N AR MBS EEL ( 2016-09-25
00:00:00 ~ 2016-09-25 01:00:00#9 87 [8] &, )
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BEESEMEARER, ANARRERERLBRFESENEDL. I
MEXE, Fla, TREXEPER—TENREARTEEXT,
RERE M EREEE B B X F o

Python B 1.5RRAEHE I TretEir, E1ZM T Perl X 4& 89 1E NI
FARER, relBERFEPythomESHE LA ENFRIERXTHEE,
compile R EIRE — T EXF R B L NIRESEAE N — 1 EN FiX
AN, ZNRPE—RINAZEZATENFRARCEFOERE,

refZ IR Scompile IR ThEETE & — BRIk £, X LERET
FEAERNFFEEAE —TFI

FHEERENIEESZNEEESEE, NFFHEENTK
JLFEL A #E,

EFBESEN B, RMNEFRIT-1NRI-2, R11-1E
KT —EERFHAEENRANPNINENE, RI-2EREEFH

KEENFR AN FHANH,
FN-1EHRE2FEAENREASPHNE
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ENEEFRKR. TANB—EEFFRNENFKANNER T,
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ENRARXZLRFFEMNBENNRE, ENREXNE
TTERZEA#RMMES AFRABEX—THN, LEFSHNAFR
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RAMXAPHNFFELER, IRE—1TFFEE
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(2) AZENFREXLEAFPHNBAMNTABES S %
THZHMNNBfE A ENRENFERFRF,
J FENFREN G, WREESHFH, EFHILE. ME
A 11-18T51, AdaTULE— 1 8F, Bwal DILE— P F &S TF,
40
- '00\d'ET LT &2'007", {83 MTE2'00q s
« \d\d\d'®] L OTEZ'123",
« “wiwAd' B3] LI B 'py3',
- AMRREEFR, Bl 'py. o LA pyc' 'pyo’
'py!'%,
FENFREKNF, BEORTKOFRE, A*RREEMTNF
B (8F0 ), A+RREL—ANFH, A?RROMINDFER, H
NFJRNTFR, AhmiERRn~mPTFR,
TEERNE—TEELN0FF. \dBN\s+\d{3,8)c ZFRHFEM
\T”" EEERENT -
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\d{3ERRIEER3INEF, W'010'; \sTUER—1 =4 ( 81F
Tab%E =8 ) , Fibls+RRELHE—ITH, WE' ', "%; \d
{3,8)% ~3~ 8P ¥F, W'1234567',

SZEH®, ENRERXTULEUEEN N SKBFNE
XESHMBIESE,

WMREMLA'010-12345' XN SHR? BT - BFKF
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., FENFREANPERNE X, FEilk A IENFRIE R R A\DEBN-\d
{3,8}c

BMNoEe T ENRAZXNEERFEBAE, TTURRE
TERETEFZHTENFTHE (0010 - 12345' ) , FHAEHNH K
87, ARBNESITL—LETELNOEFN,

ETERmhE, T ANFRRSEE, Flu.

+ [0-9a-zA-2\ | MILERHF. FHNTRIL%, XFHr o
ME—EGFREmAEASBNEEERR,

- [0-9a-zA-2\ |+ IR EDH - HF. ZHH T UL
AN FFE, 10'a100' '0_2Z' 'Py3000', XF AR T UIKRK —PNF A
BESOEHT. FEATHEL,

+ [a-zA-Z7\_][0-9a-zA-Z7\_1* o] DL L &2 B 2 RFey T &I £k FF
L, BEAENEF. TEATUEARNFTHES, i EPythoni
EETE,

+ [a-zA-Z\_][0-9a-zA-Z2\_|O, 19} Ei5HhR#H 7 TEHNK
ER1~200Zf& (MEI N FH+EERZ197MFH/ )

« ABATILAAB, 20 ( Plp) ython@l BLIT
fi'Python'd{ 'python’,

CRRFTNFFL, dRTBAUE T L,
s SRRITHE R, \dSFRRVLAUBFTER,

XERUTENREXNESHRNER, ENRELES LA

H T UEFHRANAT,
11.2 refE i
HaEAEIRfE S, FA1TAFEPythond £ A IE M RIA R
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T o Pythoni@idrefEBRIZ2 LT IE M FIA N8I FF o
11.2.1 re.match & %%

— R ERAeMTREAFENRKAINFHELARITA
PatternsLfiil, 7K/5 &£ A Pattern3L 6] b XA FHRFLES R ( —
matchi& %l ) , REFAmatchBEREE L, HiTHMEBRAE,

re.matchBBFZIAMNFHENEBMNELLR —MEI, Z&
PAEAWT

re.match(pattern, string, flags=0)

R E R . patternfE LB BV IENZRIA T ; stringts EILAC
NF e, flagsafrEhl, ATEGFHENREXAOLE 7L, WESE
XpKRING, ZTLER%E,

MR, rematchTAFIRE —PRENXN R, TN
1R [BlNone,

foln .

#! fusr/bin/python3

# —*- coding:UTF-8 - *-

import re

print(re.match('hello’, 'hello world').span()) # 7 41 & LA

print{re.match('world', 'hello world')) # A7F #2147 & [T i

MITERWT

(0, B)

None

11.2.2 re.search 7 3%



frret®iRgr, BRT matchB 5, searchH7AMEFE E A,
re.search AR THMEBENFHEHEBE— AT LS
FR, BEWTF .
re.search(pattern, string, flags=0)
RIS RS . patterntE LA IEEM FIAT ; stringfs B L&D
J WF S, flagsAtrEf, BTEHENRAXALESTX, WEFT
A KX E, Z270RE%,

5 WMRICAKTH, re.searchAEFIRE —NILEEHART &, &M
t 1R[EINone,
h 0.
o
n #! fusr/bin/python3
3 # —*— coding:UTF-8 —*-
- import re
5
N print(re.search('hello’, 'hello world').span()) # #2141 & [T
< i
}I: - N
44 print(re.search('world’, 'hello world').span()) # NERIBLE
¥ LR
72
I HATERWT
(0, 5)
(6, 11)

11.2.3 re.match5re.search89 X 7/
rematchEB D LR FZHFEHFENEZRF, WRFBENZEFR
FEeENFRIEX, LEEHE=EKMN, HEIRDINone,
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re.search AZLEE B PNFZHE, BRI —TIENTR,

UL fig 2& 1% 3 2 PL A2 18 4 1R @ None,

B0 .

#! fusr/bin/python3

# —"- coding:UTF-8 —*-

import re

line = 'Cats are smarter than dogs'’

matchObj = re.match(r'dogs’, line, re.M | re.l)

If matchObj:

print('use match,the match string is: ', matchQObj.group())
else:

print("No match string!!")

matchObj = re.search( r'dogs’, line, re.M | re.l)

If matchQObj:

print{'use search,the match string is: ', matchObj.group())
else:

print("No match string!!")

HATERWT

No match string!!

use search,the match string is: dogs

ZorEl{E A TmatchE P 440 FE——group k. Z A%

EXWTF .

def group(self, *args):



""Return one or more subgroups of the match.

rtype: T | tuple

pass
group(lgroup?, ---1): RE—THZ T HAHEBIRNFHE, 15

EEZNSHNUTANTERIRE, group!l TTRIERS%S, thalllfE A

AN FlE, BEORFTENLENFB, NEESHE, RBgroup(0); &

+—

: EEHRFAENAR, RONone; BRZRFZHENAN, ROEERE
; —REBIKN T B,

o TE—1EBNS4A 7 Egroups,

n groups([default]): WITAFRIRE I HEKRNO TS,

5 1BE T Agroup(1,2,--last), defaultf®m%ZHEIRF R B A DX
- ERE, BEiAHINone.

b 13 REERTEAZELR

= FNRAXBEFATERLENFTTE, PythonEHET

T BRURARN (AOHESTOTERAEAL) , RRLHATRA
\iﬁﬂ%%%?ﬁ:#ﬁ%ﬁﬁmﬁm& BEERICERTELNE

Fo
I Blan, ENFRAF"ab* R HTE$K "abbbc", B
E|"abbb", REAIFRENLEE"ab*?", BT "
foln .
#! fusr/bin/python3
# —*- coding:UTF-8 - *-



print(re.match({r'""(\d+){0*)$"', '102300").groupsl))

HITERA

('102300°', ")

BTF\d+XARELE, EEEEOMN0LMMET, FR*
AERR=FHE, B0*EH LRI FEHMN0, AHid+XH
FRERER (RUELLLER ) . O FEM—D2R e DL+ A3
Ao RELE, RAESSIWOT.

+—

5 #! fusr/bin/python3

t # —*— coding:UTF-8 —*—

2 print(re.match(r'"(\d+7?)(0*)$"', '102300').groups))

n HITERA

3 ('1023', '00")

. 11.4 B

M PythontrefE 24t Tre.sub, ATEEFZHFE PHITH
* 1§,

Vi _ _

I sub(repl, string[, count]) | re.sub(pattern, repl, stringl,
\?m count]): {FHreplE#stringd E—TLENFEGROBIENTH

I B. YreplR— AR, XNTAN Y REK—DSH ( matchid
), FRO—TFZHBHATER ( RONFHBSPIEF/SIAD
H) . countATIRERZ BRI, THEENESIHEH.
Blan .
#! fusr/bin/python3
# —*— coding:UTF-8 —*-



pt = re.compile(r'(w+) (w+)')
greeting = 'l say, hello world!"
print(pt.sub(r'2 1, greeting))
def func(m):

return m.group(1).title()+" "+m.group(2).title()

l print(pt.sub(func, greeting))

"‘i;‘" HITERA

y I say, hello world!

:\ I say, hello world!

0 11.5 R®iF

¥ X A Python fE A EENFRIARE , reR WS4
3 =FI5:

& (1) FFENFRERX, WRENKEANFZHRELRGAE
M =, BMEHRE,

i ) BREFEENENRIAXLEFFHFES,

15 WR—TENRAEARTEEEFHILTR, BTHENE
2B, BNTURKEFRENRAR, IRESEANRFRRRER

TSR T, EEECRITT, fFlan.
#! fusr/bin/python3

—*."

# —*— coding:UTF-8 —*-

re_telephone = re.compile(r”(\d{3})-(\d{3,8})%")
print(re_telephone.match('010-12345").groups(})
print(re_telephone.match('010-8086").groups(})



MITERH .
('010', '12345")
('010', '8086")
1.6 )RdtEI#H ., 2UEH
ENFRAXNFERK, KEZTZEHART ENFRIKNHERE
J R, WRREFBIENREXN@M, EFEERALZES, B
A BE—AENFRELNSER,

P

D EARSRNDE—TEINNED,
t (1) HAREMFEER?

P (2) refthe tmatchE¥iRIsearch B A B AR, P
n X3lEFAa?

. (3) HAWABERAEABER?
5

M

=

vl

1

7

L
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BB NREREREVMMITEF, EARAERXRERI
TH1T, BAHIToy X, BEET RN XHNEE,

ETiEFN, AZERFHEE—THRBEANTEZ WX
HRBRREFEREUENDAEERT, RAEERTERFHET, B
EFHRAEMAINREFEE, XOHRE—TTENLEE, £aRFETH
BPBHERGIXHS, BFRETERE, BXBERRGEIIXHE
P o B, X RN XHFNEE,

B AENZES, RER 7 FeEHPythonft i & L £
2. ERAREXHE,

121 $TH X

7 Pythonth, FTH X {FE A EopendE$, openBE I E KX
EAWE

open(file_name [, access_mode][, buffering])

[ %@ ]

« file_nameTE.: E— 1" EA2ZHNANXHFERNFRS
Ho

 access_modeXT & . FITHAXHHNEIN, FNAFRE. B
A. 1B/1%, access_modeTEERZMHEHN ( Riraccess_modeE
B, Ekfile_namefFdE, TMHKFTE ) . FIAAXHFIHEEXNAR
®(r),

« buffering. R bufferingfI{E#H 1% A0, BALAEEFHF; W
Rbuffering®{EI1, FEXHENFKESFEFT; WRBbufferingtIE R
ARTFINEY, RRXREFTEXNE P/, WRBRAE, FEX
M KN E RERIANE.



opent& iR B —PFile ( X ) MR, FileXtREFITEN F
H— X, EPythond Z—fEBN{E, MEHNABNIIFZFNF

&40 .

#1 fusr/bin/python

# —*—coding:UTF-8-"—

+—

AN path = 'd:/test.txt’

5 f_name = open(path)

:‘ print{f_name.name)

o HiTERINT.

n d:/test.txt

3 MITERERBAVTHHNEdE T Btest.txt X ( TR

: Fal, ER/MET — N8 Atest.txtI X ) o

% B MESEEEEE,

= - XHRE . ERREFP, BINEEXT —PpathZE, &
g BEE—TXHNBE, XHHNBREEREXHEITEV ENME, 0
\?m ZFE T P d test ixt2IE XX A dE . XL Atest.ixt, LHFEREX

I 4343 RIZFIIE T R R o

>
WX EEE . DEMBXH X, tEWAEWindowsIiE T,
— M McE. dBEFFIE, cB. dEEMARXHE X, EZEFANXH
HEMBRXH RGBT T —R—RER, FELNUXIFET, —BMN
usr. homeZ R X HEF1a, thlnF LN RBIZEF D, pathTEEH



E—TBENBE, AXHERREPRWALNRZTUERERTIZX
o

>
X AN TREFIAN IEE RN, tkwSarTE
S T AT B 48 3t BR 22 D:\python\workspace, #0R{F BB EEE, 5
JUAREXTEE, A—P " SREXITEBERE.

+—

TN

P 40 .

‘: #! fusr/bin/python

h # —*—coding:UTF-8-7-

f: path = "./test.txt’

f_name = open(path, 'w')

3

_ print(f_name.name)

5 WEERUT.

M

= Jtest.txt

via WiTERFE, 2D \python\workspacef& 2 FT&E, TIE
5

- G T — DB Atest.txt 8y X,

h BRTHEANE (L), TTMERABNE () BRI X
I (BE—HXHE) o LATREIR, AXBTHUESER.
1211 CHER
BMET @, {F Bopenith el DLt 2 &% Amode
B¥. AREMAREIF, modeE AT —NMEAWHSE, XTISHE
fF 2B EE? moded] DIfF NBREER? RAEEREWER12-1F7Ro,
F12-1 L EL
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w AR E A WSO, M ILE N, RSO rTE, BRSO

- VLS AR AT o fF RS A WSO O e, SR de: W RE IR AT, 3
e

wt TTH—P A RS, WSS OfeE, s MG WA, it
EL A A T SO T i St AR, L G IS AR, e

T e
TTHF AP TR, MR P CAE (e, PR i 2 e SR, b, B s
i SMEACHNALE. WIECHATAE, ROEN TS A
. B SR AT IF AP 00 MR % 0P A, PR 2 R P R WL i,
TN WS AN 2T, WA, B E PR S
T A A TS . R CAEtE, KPR SR AP IE. SCPFT JFATJE e
* R WA, OISR TS
| LRSI AR, MR A, KPS SRR R

PEATELE, G ICPH TR

fF Fopenck 16y, BAEAIE E AN AL ETIEENK
RE—H8, RINEMNTNREEZRIE,

FRASEN IO XGEEANANT. +S 80T HT E b E ]
B, EBHENSEHERTFN, Low+TUEFTF—PXEEAT
XHEHNES,

LS EFHbN, TRTMBARER—Z#HXH,
Python?E — & {ER T R ENEE XA X G, HET AR % AHE KA
XA,

12.1.2 &b

openEH BN EINTSHE T EEN, ZSEIRHI XHNE
Fo WRZBHWME MNOFalse, I/O (WA ) MELEGN., W
RE15True, IORBEEEN, AT THERRREGFHR/N ( #
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EFP ), -18/MTFONBERFTEARIANNEF KN,

RN EFMNI/OFERBE. EF—MRIENEAT, It
BENMMNAFEPEREENRERIT K TAEEEREIENRE, —&
RAEXNMNT/NTFHEEXRNDN, ATFNREERDRE, EHEBLEREK, P
DIXEFEENBFEHITEFNERE,

I/OZE T & P s Input/Output, Lt 2B AFNBH L., BTE
FREZTHEEEATFTESE, BCPUXMBRMITER OHTIT, &
BEHEXHAM TR EHWE. ME%E, BEFEI/OREO,

EEQ0FT TN YaEs, el E K E R, NS TERIID R %I/0%
BEaEMI, MEiSaresrxZitifeaEikssE, SIFENEES
TTHHTML, X asntEEE%N 228038, Output; BE/a & ERS[IE
MRSk, XPTENEZMIIIEBLIE, Winput, BE, FHFTEMR
/O AESE InputfIOutput B P EFE R, BABERA—NMEIERNIGE
M, EEWMEEERXEHEIAE, REInputiEfE; Ridk, BEES
P HFE, RFEOutputiRfk,

122 BAXH X

121D NABTITF X #opentd £, his T — 5 BB 17E,
ETRNB-EERXXYTE AF BB, EXRTETHE—T
B o

I/0%FEF, Stream (it ) E— TREZNM . T REERE
ERH—1KE, SUERLEKERNIK, EEREHMAR. Input
Streamzt 2 HIBMINE (WE. ML ) HFERNTE, Output Streamzk 2
BIEMNATRIINEOE. MEMIIR, XEsSf0kSHzEEDLTE
BIWIRKE, TR EEEE X EREE.



12.2.1 EARE
openF FIR B 892 —MFileX R, B T FileXI R, oI DIFFLE
ERAR, URFEFLEMNXGNATERA—NZHBE, TUF
FFilext & #read() 77 7% o
Read() A EMN—NMTHNX G P RERFHFE, BEIER,
l Python % 8 T LR Z# I §IE, MARNINEXF. BEAWTF.

A0 filleObject.read([count]);

5 fileObject Aopentk £ O BIFileXT &, countZELE M EFTH
t XU FEERANFOITE. ZAEMNXENFLFGEEN, WRES
" feAcount, REERRTHSHERAE, RITE—ERREXHF
n E.
- EEanF 1 fFEtest.txt XX 5 N “Hello world!Welcome!”
. PATIO TR .
5 _
#1 b th
M fusr/bin/python
= # —*—coding:UTF-8-*-
}I-_ 1 ]
n path = '.[test.txt
° f name = open(path,'r’)
YN
I print(‘read result:’, f_name.read(12))
HITERWT

read result: Hello world!

HRTERED, Bdread 7 ATNTER T X MK FFia
12D F B,

B print('read result:’, f_name.read(12)) & & A print('read
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result:’, f_name.read()), SZHMTERWT .

read result: Hello world!Welcome!

BHITEREE, RBEECERF DU, read 7 EZEE
TAXHGPHRBEFT T

Br 7 SEEEGESN, AR Do) X 5 AL, #Python
F, BREEAXHEN AR Sprint R EE /B H H 2 FRH L E0

WMRITAXHNEREEL, ATESEAXHE, AREAT
X T2 TR 1 X -

open(path, 'Tw’)

7 Pythondh, Fwrite() A& B — PN XHESAEIE, write() 77k
IHEAFHFEEA—DITHANXE, REEE, PythonF&FE&E TR
i _HHIEEE, MAZRNEXF,

write| A EZ RS EFHELERANETHE(\N), BEWT

fileObject.write(string);

fileObject HopentR #R O HIFileX &, stringZiHEFTES A
XHFHNAA,

ZARBRBBEAXHNFHFENKE,

Blan .

#! fusr/bin/python

# —*—coding:UTF-8-7-

path = ".[test.txt’

f_name = open(path, 'w')

print('write length:’, f_name.write('Hello world!"})



HITERWT .
write length: 12
BMTEREST, BillotesttxtXEFEANTI12DMFERF, T

HRIEF—TEANETERINBEENFH, £ LHNFEFPENREIT
RIGHRNTT
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L

I'ﬁnz

B—TER, BINEXBERTTHRENEE, GINSE
ANT—R?

f_name = open(path,'r’)

print(‘read result:’, f_name.read())

MITERWOT -

write length: 12

read result: Hello world!

HRTERED, SAXHHNERINEENANST. TEXE
=

E4RE

EXH (write) TANAETNZE:. BEBRERAXH, MKk

Fin, SXEANRZEENEFFEARAR, BGA—THEEE—TX
BNE, EREASIXHNFTHERENFTH, READE?

o PUSE NS EwE S ha, BILUENERITHCHE,

#! fusr/bin/python
# —*—coding:UTF-8-*-
path = "/test.txt’
f_name = open(path, 'w')

print{'write length:’, f_name.write('Hello world!"}))



f_name = openl(path,'r')

print('read result:’, f_name.read())

f_name = open(path, 'a’)

printladd length:’, f_name.write('welcome!'})
f name = open(path,'r’)

print(‘read result:’, f_name.read())

i HITEROT .

+—

P
y write length: 12
:\ read result: Hello world!
0 add length: 8
" read result: Hello world!welcome!
3 HHTERESD, BHEREXHRERINAN T XN FF/F
. &
M
=
J
G
=l
N ==
i T R
WNREFHE BopenBH N XU EZATFE, EEL (w) F1iEH

EX (o) BESUE—TFNEXH, RERTEATEN,
MRBENNFHEAET—17, ZE4LHR?
ZEPythonth, A FR#fT, T LEATRE, FREEN

MABTET—17, TOTERE:

f_name = open(path, 'w')
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print('write length:’, f_name.write('Hello world!"})
f_name = open(path,'r’)

print(‘read result:’, f_name.read())

f_name = open(path, 'a’)

print{fadd length:’, f_name.write('welcome!’))
f_name = open(path,'r’)

print(‘read result:’, f_name.read())
MITERWOT -

write length: 13

read result: Hello world!

add length: 8

read result: Hello world!

welcomel

BHRTERED, BHENNASTETF—177,

R m

EEEZENAERFERD AR, NEELopenB L AN
encodingZ %, EEEFIGBKELHMXH, N =FloT %S XA
f_name=open(path, 'r', encoding="'gbk'), XAEEE T # X4 5 EGBK
WAL I T o



12.2.2 517

BB XHNEBEEERF P ENEBEMNER, MEHE
EEEESIIEMN, XFNBEASSEENBAPRASLH, PythonAa
I3 T readline(). readlines()fwritelines()& A B T8,
0.

#!1 fusr/bin/python

..-"""'L'\J # —*—coding:UTF-8-*-

5 path = "./test.txt’

t f_name = open(path, 'w')

2 f_name.write('Hello world\n")
n f name = open(path, 'a')

3 f name.write('welcome!’)

5 f_name = open(path,'r’)

M print(‘readline result:’, f_name.readline())
T HEmR».

5 readline result: Hello world!
%

A BPITEREH, readline FAS A X B PR EIR—17,
T TR AN, readline FAWRROB — P EFRE RIBEREWEFEE—
77 o
readline 77 74 0 0] U & read 77 & — HE A N BUE BT N B F 7
8, ZEANNTONBERTEITEHB L
MRS FHRFINRE—17.

e

print('readline result:’, f_name.readline())
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#
S

-

B

print(‘readline result:’, f_name.readlines())
SHNBEERA .

readline result: ['Hello world\n’, "'welcome!’]

REERA—ITFHFENIR, IIRPHAETIFFEREX

readlines /AT DIfE ASUES 8L, SEANEENTETS

RP—TFHENKEEN, ZRFHFBFEEN, SEANNTETON
BUER, AT HEEIRE

lzn .

#! fusr/bin/python

# —*—coding:UTF-8-*-

path = "/ftest.txt’

f_name = open(path, 'w')

str_list = ['Hello world!\n', 'welcome\n’, 'welcome\n']
print{'write length:’, f_name.writelines(str_list))
f_name = open(path,'r’)

print(‘read result:’, f_name.readl))

f_name = open(path,'r’)

print(‘readline result:’, f_name.readlinesl())
MITERWOT -

write length: None

read result: Hello world!
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welcomel
welcomel

readline result: ['Hello world\n’, ‘'welcome\n’, ‘'welcome!\n’]

BITEREE, writelines A flreadlines AAE R, %%
E—1NFRHEINER (EMFIHTERNR) , ESERBFHEE
AX . wmREBwrteline 7775, ol A Awrite TARBX N AE
I T BE o
12.2.3 KA X#

HKMNMAANBTREERHNEAXFOANR, BEERINE
EHEXHNEIREPHIARENZEALE, FENNEXHFNTRE
b, HARENAMELREESH, FIXNTRENEROEAN, H
HEREEEFREER. AXRUAEXHNETEF, LUAFFTHELLE
e

XA B EAEWHNBNRTENEIRT, Btryida IR eI &
HIANFE. ARARFBIE —TaEERTT, SEEMcloseliiAx
A3 o

—BERT, T XHNRAERETFEFEEZENXA, EE

ATEReEREL, FEEZRHE —close FEZxAXHE., —REBRE
AN ENSHNEEDT .

#! fusr/bin/python
# —*—coding:UTF-8-7-
path = ".[test.txt’

f_name = open(path, 'w')
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print('write length:’, f_name.write('Hello world!"})

f_name.closel)

XERRIEAZH Diclose T AMMITE R—HF, XHELAEBH
R tE R B Miclose FEANER S, TR ERERERFHRESD
AT A WES, e iR xR AT X4 B H,

NARENINXH—EZILEXE, BABNNEETEE
WEF, WREFARFRARZERHImMAER, REFBIEEEAR
ZEAXHT. ATRZEREN, AEATXHE—EELLFEXA,

LEAtryviEaEMEEE, BIfEFEH Tclose A%, tHhalgER
Wi, XNZEANE?

Tt &finallyFa]13? ol U {Eclose 7 iA M finally F 4] h
7, MNIRIEEIRFEFNITEEESEH S A Hclose ik, LHNRG
B E 2N

#! fusr/bin/python

# —"—coding:UTF-8-*-

path = "/Jtest.txt’

try:

f_name = open(path, 'w')

print(‘'write length:’, f_name.write('Hello world!"})

finally:

if f_name:

f name.closel()

WREGREBEXALT, RN, EEREEENTL



HOE?

Pythont 5| N\ 7 withi&4] B s H 3118 Hclose 7%, aJRUE
AwithiE a8 EHNEFE A

#1 fusr/bin/python

# —"—coding:UTF-8-*-

path = "./test.txt’

+—

/TN with open(path, 'w') as f:
5 f_name = open(path, 'w')
; print('write length:’, f_name.write('Hello world!"})
0 X ERARALAD E W Atryffinally iR —4, HEZBz:11AH
n

closeiikx, THEIAME ZF%A, TR, RIGLEWHAESES T,

3 EEHTNSERHAIRRS.

5 1224 XHEGFGH

mn ERNARFEHEET, BNTEEERFEHBRNEGEE
T AXHNET, TFRBESFHOFRMT, IHESETUR?
g Python#ostE R AFATRM T rename F ik, BIXHFEG L.
,fqﬁmzﬁﬁ%%%%ﬂmﬁﬁummmﬁ&mﬁ%mﬁ:

[ os.renamelcurrent_file_name, new_file_name)
osH S ABostEHR, current_file_name A HHI X HZ,
new_file_name AFI X B, EXHAAEIWERT, MXHBZRE
20 X B892 o
Z A EERIROME,
ERRGIT .



#! fusr/bin/python
# —*—coding:UTF-8-*-
open('./testl. txt', 'w')
os.rename('test]. txt', 'test2. txt')
PTERUDENNERTES, EXHWERKEETEA
lt%ﬂ.m%i#,Mﬁi#%E&%mﬂ.m;%iﬁ&ﬁﬂ@
AN testl. txt3HF, N%Ef)Btestl. txtX#E, RAEHXHZBENXH

P

y test?2. txt,

t 12.2.5 I Bg >4

h

- N ARFNERD, BMNEETBEIREFMERED X
n go

3 Python#ost& R AT ATIRAE T remove ik, BIMBR &, fF
- HEXPMHEZEES AostEHR, remove FEMIEETT .

5

M os.remove(file_name)

F os AS AHostEH, file name A EEM B XHE, &EXH
a:l-_ LY »

g FESHERT, UXHEREEMENER,

X AR EFIROE,
L0

I BRI 40

#! fusr/bin/python

# —*—coding:UTF-8-*-

try:

print('remove result:’, os.remove('test2. txt'}))

except Exception:
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print{'file not found’)

AT Z H AL T N =6 o Edp 2 Btest2.  txt XM BR.
SN, MAEREMNREZFAENXYE, XETHFERESRER,
123 W XHFARETER

MENTABT XHNEEREET Z. AXEFENAGS, IXHRA

BHTERNEERNTRES LERE LHNEE,

Bk, ERAMEER -1k, ERIXENEEHTA

A1k
1231 EF P 4E

Ewhilef@ S F, read TAZ & F WX XHRBHITERDN
%, Bl

#! fusr/bin/python

# —*—coding:UTF-8-%—

path = ".[test.txt’

f_name = open(path, 'w')

print('write length:’, f_name.write('Hello"))

f_name = open(path)

c_str = f_name.read(1)

while c_str:

print('read stris:’, c_str)

c_str = f_name.read(1)

f name.closel()

WEERu0T .



+—

LI

%] S5 0 T~~~ T

55 H M = o -

write length: 5

read stris: H

read stris: e

read stris: |

read strris: |

read stris: o

BRITERET, ZROINBEAXHNE T FHFEHEITER
7o INMRFEFTIIXGREN, read 7 ASRE—1MEFFEHE, K
RTEEFHEN, RONBEEZFH, KRB RENE,

ZRBIP I T RENESE A, o LUEAwhile true/break
B EMHFE—F . MIERBOT .

f_name = open(path)

while True:

c_str = f_name.read(1)

if not c_str:

break

print('read stris:’, c_str)

f_name.closel)

HRIBEHEES, E/aIRIBLEZmE4H,

12.3.2 Z17 %

ELBRBES, ABXHHUEREN XHNTHTIER,
MARENTFH, WRNTUEANLAREFHF—HENTN, AFIER
Areadline 7=, fflan.
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f_name = open(path)

while True:

line = f_name.readline(1)

if not c_str:

break

print(‘read line is:’, line)

f_name.closel)

AZARNFINERTERANFR,

12.3.3 f# Afileinput SCIL A0 ik 4K

FATAIE T Bidread ik Mreadlines ik, XEDHELRHE
SUNGEBRXGPREAR, RAENHBIAFF, I3 XHRKE,
FAXMAAEORAARZAEF, EEEEEAFAL ( RFEART ),
M SEHITRB, XHERT, A1 RIZE R B whilefE 340
readline 77 A B X ¥ 0%,

ZEPythont, forfB A M EEZENILE, FHfrENEKE
o ESHIT A EEE, AR —F I,

ROTRBOCEE, BeefFBforfd sk, MFZ AR ik
R, BAAEBREIEF R EWRLERERFENXHEB 2, EHHfileinput®E
S Afileinputi&sk, fFl40.

#! fusr/bin/python

# —*—coding:UTF-8-7—

import fileinput

for line in fileinput.input(path):



print(‘line is:", line)
HiZROF R BB XGENITHASXAEE, EEALEX
HHlE? AKX EREERE R AInput TEZAFB T o
12.3.4 XHiEREE
MPython 2.2 AT 16, XHNRERERHN, XERE T
J MEEffofE P EAXHNR, MmETER, Bl.
VoAV #! fusr/bin/python

: # —*—coding:UTF-8-7-

t f name = open(path)

2 for line in f_name:

n print(‘line is:’, line)

3 f_name.closel)

: ol BforfE 3 XHRRETER, LEEREREE
M BRXAXHE,

§ 12.4 StringlO& %

1 BIEERER T BRI XY, B MIEAFPHET. Pythond
T HioBUIRIRHLT M striffE KStinglOF B,

I FEstr5 AStringlO, FATEZE6E—StringlO, AFHEX
BH—HE AN, BERFIWOT.

#! fusr/bin/python

# —*—coding:UTF-8-7—

from 1o import StringlO

io_val = StringlO()



10 _val.write('hello')

print('say:', io_val.getvalue())

HITERA
say: hello
BITERET, getvalue AEZHTREE NS Hstr,
l EFE L StringlO, E o PLH str#l 184LStringlO, A G &3E L&
Ay — IR, BERGIT.
5 #! fusr/bin/python
t # —*_coding:UTF-8-*—
2 from 1o import StringlO
n io_val = StringlO('"Hello\nWorld'n\Welcome!’)
3 while True:
5 line = io_val.readline()
M if line ==""
§ break
s print('line value:’, line.strip())
%
N HITERWT

_*."

line value: Hello
line value: World!
line value: Welcome!
12.6 Ak 5 R P34k
FEOEFNERESD, TIEEEHRAERTF, HIHEZEMN
NP ER T EFEREReEER o FIE. AT RHERFRIIMEEN



NABAHE, (ZBEEMNEEHIANYE L. REk, £TER
BMFIHERX REF R A FERRARFIE,
FrAlL B 8RS M S XS REFH AL — S #1881 35 6
RFFMLEIEFFIML TR £ B il 8 A BES
M E RE9ITHE .
J T TR BPythont FIILF R FH L F = o
A 1251 — R FIMES R FIIL
Python®pickletZ R SLIR 7 BE R ETEF I F R FF1k,
1®idpicklefR R A FFHLEE, BEBFEFFETHNRER
RFEIXHF, Mk AFHE,
1B idpicklefE R 19 & Fr AL #4E, BEBMXHFEIRE E—RIE
FrRFAXN R,
picklefZ R EXKZEO W T .
pickle.dumplobj, file, [,protocol])
ol .
#! fusr/bin/python

S5 0 T~~~ T

ok BF SH o = o -

# —*—coding:UTF-8-*-
[ import pickle
d = dict(name="xiao zhi’, num=1002)
printipickle.dumps(d))
pickle.dumps() A A EEXN RIFINLE—Tbytes, AT
X bytesE N, el DUE B R —Fh FiEpickle.dumpl(), HEIEX
RFILBEBA—TXHERT, BFUOTF:



\

try:

f_name = open('dump.txt’, ‘'wb')
pickle.dumpl(d, f_name)

finally:

f_name.close()

FTHdump.txtX &, oI EFERHE—HEENENRE, X

AN BEER B Pythonf R EHI X R A E(E B

%] S5 0 T~~~ T

55 H M = o -

#
S

—*."

BAELFARFIMEBIXH ST, EFHXHNBTELEN
ZENEEFEIIANTF. TUEERAZEZEE— T bytes, 25 Hpickle.loads
VT ERFFAIMEN &t UE & Apickle.load() 77 7& M — 1 XX #H X R
FEERFIMET R, Mdump.txt3X4 g FIL R E R FSIELE
REGa0F .

#! fusr/bin/python

# —*—coding:UTF-8-%—

import pickle

try:

f_name = open('dump.txt’, 'rb’)

print('load result:’, pickle.load({f_name))

finally:

f_name.closel)

MITERIWT -

load result: {'num': 1002, 'name': 'xiao zht'}

HMTERED, TENABTREWBERERT . AL, =



LI

%] S5 0 T~~~ T

E%ﬁmwﬁm-

RABHERE, ERENNMNEBEEEEXTEARE T,

F =

Pickle ) 7 ZI4LF0 )2 751k R 8E T Python, AN[E kA H
Pythono] 8E K Ik EE A3 R, R Pickle— BT REFREENEIE,
th L E N RER TN R et i X R Iz

12.5.2 JSSONFF 31k 5 R 7314k

FAIE12.5. 1/ TN B Mpicklet®E B 2 Pythond Jh B 89+ 14k
5RFILEDR, AHHMBHUISONFRNEEAN,

JSON ( JavaScript Object Notation ) & —fEREHNEIER
X, 2E TECMAScriptti— N F%&,

Python 3cf o] DU BjsontR R X JSONE B H 1T i fErL, &
TR EE,

* json.dumps(): XN EIEFHITHED,

- json.loads(). X EEFHTHEL,

FJSONMIRILRILITT2 P, PythontE 143 R 5 JSONZK B

S EEHR, BENEAXNRBUORI12-2F05F12-3FR,
F=12-2 Python4m 1% A JSONZE B




+—

LI

%] S5 0 T~~~ T

55 H M = o -

Python JSON
dict i
list, wiple [
str string
Int or float number
True/False true/false
None null
F<12-3 JSONE 1L 4 PythonZ B

JSON | Python
i dict
1 list
sring sl
number {int or float) int or float
true/Talse TrueFalse
null Mone

T HEJSONF AL 5 &= 724 8 7= Bl .
#!1 fusr/bin/python
# —*—coding:UTF-8-"—

import json

data = { 'num’: 1002, 'name’: 'xiao zhi'}

json_str = [son.dumps(data)

print("Python R15%1#E. ", data)

print("JSON X% . ", json_str)

MITERWOT -

Python R#A%74E . {'name': 'xiao zhi', 'num': 1002}

JSON X% {"name": "xiao zhi", "num": 1002}

FeE DLERBI, FAE DU — 1 JSONZR AL 89 7 FF 85 e 9 —
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Lo 505 0 T ~+< T

W EEHW = o

e

e

|

NPythonB#EEH, RISWT .
#! fusr/bin/python
# —"—coding:UTF-8-*-
import json
data = { 'num’: 1002, 'name’: 'xiao zhi'}
json_str = [son.dumps(data)
print("Python [R15%7#8. ", data)
print("JSON X% . ", json_str)
data2 = json.loads(json_str)
print ("dataZ['name']: *, dataZ2['name’])
print ("dataZ2['num’]. , dataZ['num’])
HITERWT
Python [R5 %13E . {'num': 1002, 'name': 'xiao zhi'}
JSON X & {"num": 1002, "name": "xiao zhi"}
dataZ['name’]: xiao zhi
data2['num’]: 1002
MREMENEX M AEFFE, 5o DUHEH|son.dumpl)
F0json.load()4et5 . MRIZJSONEE, HiTWT 4.
# 5 N JSON Zi#E
with open('dump.txt’, 'w') as f:
json.dumpldata, f)
# EEEUE

with open('dump.txt’, 'r') as f:



data = json.load(f)
12.6 1
HERINMBEBRANSEAXHN, 2R BN FFAEXHNE
M, XA EREER, BATRE. fIRFAIRTHEREAT
Wy, Bilan.
>>>str val ="'1 2\t 3\n 4 5

+—

AN >>> print(str_val)
,I; 123
; 45
o FEXFER T, PythonAFENRZME Trepréif i, ZEH T
N KEANREASEH, HERENKRNFHFERAER, LA REIT
3 BMEHN.
5 >>> print{repr(str_val))
M "1 2%t 3\n 4 5
§ BZRESHERABY T, EXENAP, EHXHHXT
s AENEE,
3 B ERBINPEETRREEATENFERTR

I . BHREBRRET (\n) Brfs, BHNREEREES (V)
FRHT, BENEGHERER. NRRNASORBETRES
FER, XET—ERTESHEE.

LR, KE RGNS E RS — RSN S —
Ho WRAEREEKR, EERITUBECE—T,
12.7 AR
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fFPythonth, XHMZRENHEZIL?

. #Pythont, XHHNBFENARFIEEZ ., tLWOREEEDR
B, $RFZEELBENTE K, LUELAEREN— XN EEHT
XA, HERESGE, 8EAZ—1TXH, BEINREXHFMNE
BAESHI, NmAZMEEANE. MBHENER. X TEE
b, RZH T E R E 5 A Pythonf A2,

12.8 B BAIHT, FEH

AEFEHAR T EMNFRALNNEXREIR, EXRELSRATE R
— T2 E N8 E.

(1) BAFTFHFOXAXH?

(2) X iT#HTENE?

(3) BAERXHEAR?

BEHFZIHXBRT @ .

(1) ERAXREFRZQA— I XHPFEANA—EFF, BXRITHAXH
FINXFREANE—EF, B ESENVE, —0F 17,

(2) EE4MAZEASEN EHR, ERFadENF,

(3) HitiFPENAHAFEINNER, FRITEREANS—

\T” PP, GItERERETEX (RER, BBET) .
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LA

>~ L£0Cc ™ .EMgnnﬁwﬁ%WT

A1
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ZEABEREFRARTULIMREH T, LEoBEEN, R
DGR ATHEE/NNER, ERENTEAMEEH,

REZNDBPythont I Z LR R, Z&FE—H EPython®
SFHNESIER, RERELZINHR,
13.1 &FEFHF

ARIZEENEHAZT, REATREE. HiE. Z4&1F
IS .
13.1.1 7%

# 72 ( Process, BN#HMAEERFHE ) ERFH—IXHR
T« BT HEHGE NI =(E. AfF. BERMUEERETHE
MBI EE, BERZEBRETHEHE, HAXEHRBERXEHE
By [El, ##% ] Lli@idforkfispawnig el HMES . BASZSTHER
ECAfFEZE. 83Eix%, TR EEA#EREEBE (IPC) , A
BEEEHXZEERE.
13.1.2 472

272 (Thread, FHEEMRARERHRE ) REFH LM,
AENERAE&BEETER—THES, HFEETHE,

&iEHHIG. MFEHITHER3EBI, BE—1ECHESE
., IERETEH AT, ERNETUERLS ( PB ) BT
FEie (iR ) , MmitHEMERET, XWELE, —PHEBRPNE
MRz EHEZF—RFHESE, FIMEEZETMULEHEEZEE
FEi X ZEEFEANEEBGE,

KPR MEHEARITHN, ERHTXMIFFAEELZHN
t, EEZTMESNEERIFUE. LbrL, #HECPURKS, HIE
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NIEIFATE, BMNEBRSBRLHAERAET—/NEIL, REH
JECPULE ik, it HMERIETT,

EHEMNENM LIRS, STMEBEAMMECHNE, BE
NBREMEAEXZZLER, ZMEEHEHEOR—FEEFER
SRARKN, BTEEDONIREFER—*, REBUESEEES
RER—HMEA, TMEZESES. KERLEBREHTE —RIES
BiE, AFRHEENRTHOEENT R,

1313 Z& B 5 Z#HIF

ST “BAEL" XME, BEEEFASE—REN, AN
BIER S ( f0Mac OS X, UNIX. Linux. Windows% ) # & ¥#F “ZF
£" BERSR,

fral] “ZEE" RB? @i, MERZITUENESTS
MESE. thwn, —hANMEE EMN, —hR=ER, —BPX, XF
EEAE, ENFLEEBINMEZHEETT . WREETLEIERSE,
JNEIAEREAESBEESEERTS, ARROLEBEETRM
Eo

STFRERG X, —MEESHRE—NHE, FEZIMES
S HTE,

BEHBR L TR NE—44E, tbaWordal DIEIRNFTE .
HERE, TH0%, A—NHERRY, ERNEES4E, AEERH
EITE %R,

ZEBERUTRANMTZITENERF, ZEXBETHUTS3
ME

(1) EHREZBETDUESFERNENEFPHESHIIEEX
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ah3R

(2) BFPFR@OUMENRSIA, bwAFPEE—NZRE, B
TRERESEHNANE, JUEE M HEFERAENHE,

(3) BAFNEITEREATENR,

AEM—EEGFES (WAPBA. XHESHM S K E
BE )N, FRAZEEENER. AXTELT, HMNTUBER—E
PRALR (WAFTLAESE) .

ZEAPTEEPSHERREREX N, 8T HIEFEE—
TMEFETHAD. RFRTFINZEFAHO, ER%&FBETEEIRT
HiT, wAREEHES, dHBFEEEZINEERTES,

BTSN HERELET—H#E, AE—TMHEELFE 1%
2o HIR, WWordXFpEXMNHBAIMEZNE&RE, ZMEBETRE
N#iT. ZEBENPRT AN HEZ—HHN, OEEBRERFEED
TRz EREDSR, ST EHEEXRET, FEXRREGEN
AT, SR, EERNRTZERERTESXCPUL LI,

RN H RSN EPythonE FERERITHREEHHE, 1

RERF—IT%E. WRPNERNHITZNES, BEAHE?

EWABAT L —FAZEEREEDNZI HE, STHEEA

— T, EZTEBUM—ERNTZMMES. a— A EES
M— PR, A THEBRRBHZ T %E, IEZITMEELIT—E
HITZ T ES

%, REEIMAE, MBI ZIHER, BIHEBRBERD
ZNERE, ENENRNTHESHRESZ T, TIXMERESTE S
TERADXA
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AT ZNMEEN, ENMESZEFRTEEHFXRERN, M@
EREHEERENNE, ENESI1SAEESFES2EME 1 4k
ST, ANESINESITERNIT. SHENZELERFNE
ZEnizsTRINIWOENEHE., EEXBENEF.

SRZNE, ZFEZEESEERT. BREBRLEESR
¥, DAHE—TEREERUM, 53— 1TEREENEH, SNFRAEL
BLWAELEIENMBE N TERERZTM, NELLESHNEMTEBEMN
g, XHEERTTT.

BEMEz, ZLBEESMEBEXHNERNGAS, ZHER
ZNEHEIMIAHABRENE S, ZIEE&E/NNRITET, #BEELSH—
MERFEH M .

13.2 (£ Hk#E

WlfF A &R, AR PEBELERESEINERE? £
B ERNFRABESMENHR, T—THESH —EAKRGAMUES
%o

13.2.1 £ F R F88 vf

PythonfR L 693 1T BB Python E U4/l ( MEEESS =48R ) 2.
PythonfE iRtz ¥ ZRB A X/ F REFT —TEXBENT, B2A
Pythonf &z F ol “iE17" 21 %F, ERAEENAIE—1T%
BREBBERPIET,

PythonE BT BB &R/ BESRS (GIL) =H, X188
RIEE—HZ R BE— P ERET,

HZEBRHED, PythonEHHIEUT FRMAT

(1) ®mEGIL,
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(2) MBI — T EFET.
(3) BEfTEEHENFHEESTHEIFEENILLEF ( TR
i Ftime.sleep(0) ) o
(4) T RENERIRS,
(5) BPIGIL,
(6) BREBEMULEFETE,
A ANERARE (WC/C++¥ BERE ) IV, GILFHIIE. H
BXPTREERALE ( BT AkEE B ZETPythonIF 1L, Eit
S EDIH® ) , RET BABRFRITUENEBIGIL,
13.2.2 IR H 7%
S—TEBESRITE, EMBRET. & TRIER

_thread.exit()&iB H ek %1, o] DU B PythoniB H##2 0FRE 5 7A

( Zosys.exit) S — I SystemExitH®E ) , NI AFAaTERE “F
=7 (kill) — 1 2iE,

ANEWEE A _thread®iR, RSN —TEREREE, SFHFIR
HEr, HttEFuR sFHERMESRE ., 5—MEHthreadingsE 4
RETE "EEN" FHBEHREGE, #ESSE R,

13.2.3 Python By £k F2 F= 1R

PythoniZ2{ T LN T Z LB REMNELR, B3 _thread.
threadingf0QueueZs, _thread#0threading®EH 215 F A€ EFE IR
%FF. _threadEREBHE T EERXEERYP N ZFF, threadingiR TES
Fal. ThEERNEZEEEE, QueueBBRMITHPEIEZ— AT L
AT Z iR 2 B HZEIFENAINEEEEE

B A _threadi®iR, FRBF3I=. BE, Eahiln



+—

LI

%] S5 0 T~~~ T

55 H M = o -

threading 2R E A% #H, NEABENEZEFEAITE, MEFE A _threadi®
RENEMBIUE Sthreadingy® R ; R, {KZhal83_threadEER 5
SIFEERD (LB EREF 1), MthreadingEREBRZ; HE,

_thread BRP A F LK E R, IEEBEAEHRHER, RBES

MAESHFEESB I, & PthreadingE R gEHFEEEF LR EBYES
HIFA IR E,
13.3 _threadf& tk
Pythonh il A _threadi& 3 &b By start_new_thread() & £ = £ #T
¢#%, _thread®f9iEZ0F
_thread.start_new_thread (function, args|, kwargs])
Hh, function AR E; args AR A LB RENSEL,
M2 tuplet B . kwargs A ik S #,
_threadfR R ER T £ 1250, RRAFEXEF T EERES P
% (lock object, tIEEP . FHEDY. EFY. BEFE. ZEES
B), ATEBSLEEERBETTNN,
BMEBWT =B,
#! fusr/bin/python
# —*—coding:UTF-8-*-
import _thread
from time import sleep
from datetime import datetime
date_time_format = "% y—%M-%d %H:%M: %S’

def date _time_str(date time):



return datetime.strftime(date_time, date_time_format)
def loop_onel):

print('+++ 2 — 45T, date_time_str(datetime.nowl()))
print('+++ & —{RER4 ')

sleep(4)

print('+++Z£fF —IRERZE R, 53R T, date_time_str

g
’”‘P‘“" (datetime.now()))
y def loop_twol):
rt] print('** * 238 — JF L& BT [8]:", date_time_str(datetime.now(}))
0 print('*** 278 — {KER2 #')
" sleep(2)
3 print("*** 2 3E " (RERZS R, 45 RETY[E]:", date_time_str
é—} (datetime.now()))
M def main():
=
I print(’ P k72 F1oBt(E]:", date_time_str
ha (datetime.now()))
%
\JTm _thread.start_new_thread(loop_one, ()]

_thread.start_new_thread(loop_two, ())
sleep(B)
print(’ Fir B k25 R BT (8], date_time_str

(datetime.nowl()))

if name ==' main_ '

main()
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BHNETHEARENEZBFENETHE ( T4%7F6s )

7 B
=

HiTERWT .

+++ 55— P AT 16-44-06 21:44:05
+++ 277 —RERA 7

*** 5572 — FEPARY (] 16-44-06 21:44:05
*E*ELFE T IRER2 B

g %1588 16-44-06 21:44:05

*xxibf2 —(RERGE TR, ZROTE): 16-44-06 21:44:07

+++ &P —RERE R, $HT: 16-44-06 21:44:09
%2 E R"iTE): 16-44-06 21:44:11

_threadfRRIZH 7 B LN Z XFZHVLH, W HBEHRIF LT,

, MAEFAZ

i=fTi Bz $0, start_new_thread(\Ek Z/DEFEMWTZ4, B{FE4E

EITHRHEAESN, WEE -T2,
sleep(B)Z1LF LR IF TR, TLE—BIEL

FER, BEXHIE

TENREMAITZE, XUEERFEEERREBRBL, XNHE
AaiEdl, TRETIAERTFREHRLEIIINRH,

3

RIS .

#! fusr/bin/python

# —*—coding:UTF-8-%—
import _thread

from time import sleep

from datetime import datetime

loops = [4, 2]
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date_time_format = "% y—-%M-%d %H:%M:%S'

def date_time_str(date_time):

return datetime.strftime(date_time, date_time_format)

def loop(n_loop, n_sec, lock):

print('2:%% (', n_loop, ') FFEAELIT,

date_time_str(datetime.now()), ', FiREE (', n_sec, ') ')

sleep(n_sec)

print('#Z:#% (', n_loop, ') IRERZEE R, R T, date_time_str
(datetime.now(}))

lock.releasel)

def main():

print(' ——Fr B BT F5H#17...")

locks =[]

n_loops = rangellen{loops))

foriin n_loops:

lock = _thread.allocate_lock()

lock.acquirel)

locks.append(lock)

foriin n_loops:

_thread.start_new_thread(loop, (i, loopsli], locksl[i]})

foriin n_loops:

while locksli].locked(): pass

print('———Fi B &M 1745 R ', date_time_str(datetime.now



if _name__=="__main__"
main()

MITERWT -

—— - B &EFEHT...

32 (1) FiahiT: 16-44-06 21:44:11, FEIRER (2) #
SN 72 (0) FFE#h17: 16-44-06 21:44:11, 5fiRER (4) F

+—

5 i (1) IRERE R, &R T:16-44-06 21:44:13

r: %72 (0) KIRE R, HRT: 16-44-06 21:44:15

0 —— PR B %&IEHITE R 16-44-06 21:44:15

" TINEER, W EREERT AR,

3 13.4 threading# k

5 = 25 BthreadingfE R ANIR L 7 Threadz2E, HIEHE 7 &

M FPIEFHFHMNE LSS

i _thread A R X BT PARE, YTARBEN, FEFan
B EREESEINE, EWRTIRH . threadingtBER X IFFI &R,
I PRE-RE-NERBPEROBRSE, NREEEPREEKR,

I H—ERE, NRRE— N EENFPEE, RERTRILETE
Z, AHBRREN, THEFXIMEERY ., RFLZFRENTHE
EFFERIETH, AEIREXLLTFENdaemonEE, BIFEZ%E
Thread.start()FF 477, 18 setDaemon() & 1% & £ 1% i daemonitr &
( Thread.setDaemon(True) ) , "RIRXT %R “FEE” . WR—F
ZEFFEENTTRBRE EEE, gt 4 AHNKERNBA
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#
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—*."

Thread.setDaemon(False) DL {xiEdaemon#tri& A False, B DI H
Thread.isDaemon() & £ ¥ Erdaemonir E H{E . FTHIFERIES KK
%% NdaemontrE, B PythonZE G EFIFELBREGA =45
R, IARFRBEFIPEBEFTENTE R,

threadingg9 ThreadzE

Thread B R % _threadfZR B R H M AL, ThreadX R 1 &%
BREE. TEHNE—NThreadWLH, FLE— 1B, =~FEIWT.

#!1 fusr/bin/python

# —*—coding:UTF-8-"—

import threading

from time import sleep

from datetime import datetime

loops = [4, 2]

date_time_format = "% y—-%M-%d %H:%M:%S'

def date_time_str(date_time):

return datetime.strftime(date_time, date_time_format)

def loop(n_loop, n_sec):

print( 442 (', n_loop, ') FFi&#17:,

date_time_str(datetime.now()), ', Z{KERE (', n_sec, ') F)

sleep(n_sec)

print('2:#% (', n_loop, ') IREREG R, ZE R T, date_time_str
(datetime.nowl()))

def main():
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0

print( —— - B 2 FF 157", date_time_str(datetime.now

threads = []

n_loops = rangellen{loops))

foriin n_loops:

t = threading.Thread(target=Iloop, args=(i, loopsli]})
threads.append(t)

foriin n_loops: # start threads

threadsli].start()

foriin n_loops: # wait for all

threadsli].join() # threads to finish

print('—-FFr B & B MITE R T, date_time_str
(datetime.nowl()))

if _name__=="__main__

main()

HITERWT

—-Fr B & E 15 17: 16-44-06 21:44:15

7% (0) FFEA#1T: 16-44-06 21:44:15, %iKER (4) &
(672 (1) FFEAH1T: 16-44-06 21:44:15, FiKER (2 ) &
2672 (1) IRERE R, FRT: 16-44-06 21:44:17

272 (0) RERE R, R T:16-44-06 21:44:19

—— T AR ITE R T 16-44-06 21:44:19
BRTERENER, EH{—Thread (1BAAThread()) 5
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8 i _thread.start_new_thread()\ K HIX 3| 2 &A= LB FF

o BIBEBNRANTED EFBETLIEN, Thread@— MREH
MEZ M. FiE%EHSEZzE, B—EIAAstart0&IE3, A
EBUE—IT&BEREH. MEFAHEERE —HIHNRKRS ( pES. K
G9i. BB, REINERET ), AEHEXNEMEFERjoin)x
%12, EEFEBEERAIT, join()E ] LR EtimeoutZ 4, Bl FZ&iE
B8 B B 8] o

join Mz —THEREZENTHEUIMNEEAABEH, —B%
REE, ME—HEETT, HEGBENRNERHARE NI, WRE%
BT SLEERN, EEHMEFTEMS,. B AHIBAMjoin), RE#H
SEaBRESRETBA,

BIBERE, €182 — 1 ThreadtWLHl, HELE— 10
ANEN R, RGBT .

#! fusr/bin/python

# —*—coding:UTF-8-7—

import threading

from time import sleep

from datetime import datetime

loops = [4, 2]

date_time_format = "% y—-%M-%d %H:%M: %S’

class ThreadFunc(object):

def __init__(self, func, args, name=""):

self.name = name
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self.func = func

self.args = args

def __call__(self):

self.func(*self.args)

def date_time_str(date_time):

return datetime.strftime(date_time, date_time_format)

def loop{n_loop, n_sec):

print('Zk#2 (', n_loop, ') FFE&H1T,
date_time_str(datetime.now()), ', FikHE (', n_sec, ') #')
sleep(n_sec)

print('#:#% (', n_loop, ') IREREE R, R T, date_time_str

(datetime.now()))

)

def main():

print('———F B Zk 2 FF 1531, 17:', date_time_str(datetime.now

threads = []

nloops = rangel(len({loops))

for 1 in nloops: # create all threads

t = threading.Thread(

target=ThreadFunc(loop, (I, loopsli]), loop.__name__))
threads.append(t)

for 1 in nloops: # start all threads

threads|i].start()



for 1 in nloops: # wait for completion
threadsl[i].join()

print('———Fr B &AM ITE R T, date_time_str

(datetime.nowl()))

if _name__ =='_main__":
l main()
""‘P“” MITERWT .
y —— - B &R F 11T 16-03-06 22:03:18
; %72 (0) FFIAHT: 16-03-06 22:03:18, SFKER (4) F)
0 7% (1) FFEa4h15: 16-03-06 22:03:18, FIKER (2) #
¥ 2% (1) IREIRE R, ERT:16-03-06 22:03:20
3 %7 (0) RERZE R, FRF: 16-03-06 22:03:22
5 —— - LBENITE RT: 16-03-06 22:03:22
M HHPTERED, 5SE I RBERBUN—NFEE, EE
§ BERN, F—1TTRBENENIAHELESHERT, XRZLRE
5 HEN—ATEXNRATE, BTSN REKE, ENRT
\%n DI HENRRINEE., IEFEIREN, Threadd™ &< 1E B ThreadFunc

T WR, XNEHE—NMFHREAT__call__(, BTEEF TEHNS
., REAEBZEThread)BI MR, I TE—ITSHNTA,
2= {F FH self.func(*self.args) 77k,

MThreadRE—PFE, QIBXNFROLH, M ETHR
FRAE SRS -
#! fusr/bin/python
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# —*—coding:UTF-8-"-

iImport threading

from time import sleep

from datetime import datetime

loops = [4, 2]

date_time_format = "%y—-%M-%d %H:%M:%S’
class MyThread(threading.Thread):
def __init__(self, func, args, name=""):
threading.Thread.__init__(self)
self.name = name

self.func = func

self.args = args

def getResult(self):

return self.res

def run(self):

print('starting’, self.name, 'at:’, date_time_str(datetime.now

self.res = self.func(*self.args)

print(self.name, 'finished at:’, date_time_stridatetime.now(}))
def date_time_str(date_time):

return datetime.strftime(date_time, date_time_format)

def loop(n_loop, n_sec):

print('2:%% (', n_loop, ') FFEAELIT,



date_time_str(datetime.nowl()), ', F£REE (', n_sec, ') #')
sleep(n_sec)

print(' 268 (', n_loop, ' ) TRERZE R, ZHF:', date_time_str

(datetime.now()))

def mainf):
| print(' — -FFr B LR FF 1441 17", date_time_str(datetime.now
7N ()
P
y threads =[]
:] n_loops = rangellen{loops))
0 for1in n_loops:
" t = MyThread(loop, (i, loopsli]),
3 loop.__name__)
é—} threads.append(t)
M fori1in n_loops:
=3
IF threadsli].start()
ffé for i in n_loops:
=4
\JTU'* threadsli].join()

print('——-FFr B &M ITE R T, date_time_str

(datetime.nowl()))

if  name " main_ '

main()
PATERWT
——-FTE & E 517 16-22-06 22:22:20



+—

LI

%] S5 0 T~~~ T

55 H M = o -

starting loop at: 16-22-06 22:22:20

72 (0) JFFaa#47T: 16-22-06 22:22:20, iRER (4)

starting loop at: 16-22-06 22:22:20

%F2 (1) JFEa#FT: 16-22-06 22:22:20, F*iKER (2)

fE (1) RERE R, ERT:16-22-06 22:22:22

loop finished at: 16-22-06 22:22:22

7 (0) RERZE R, ERT:16-22-06 22:22:24

loop finished at: 16-22-06 22:22:24

—-FTREBERITERT: 16-22-06 22:22:24

B H BRARNTERENEE, FEkThreadzk,
MyThread F X ME R —EE X PR EROMERE, TR

_call__(fFEFEP, BFEXArun(), EMyThreadz(dh, JIA—EEH

TR NEEER, EREERFEMyThreadiRiR], HFEAXD XK,
£ Mself funcBENETXE R, HIELERERFELHANself.resBI%E
i, € —HTEEgetResult)F 2 E R

13.56 ZRERZ

WREZPTEBFEHEEEBSENNE, oL TME NG
R, ATHRIEBENEHTE, SEENZIMEXBEHTRED.

{# A Thread X & #9 LockAIRLock ] ISL I & S k72 B 4,
XN & EHacquire A Frelease FiEx. W TFE XA AT —P &%
BENEEE, T RUGERERRacquirefirelease A 2 (8],

ZHENEAETUMNENEGFZNMESES, ESLERTEL
ZEFEN, TRFALEEAR TR,
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FEREN—FER. —MIREMBETEHE0, LiEsetih
BEBERE TR, MEEprinti TTMEIEERIIIRHHH o
L iEset AT, &fWBprintu EEMRBHIIERT, B
AT —F0—F1, IREVEARTNEA, AT R XTFR,

SIANT S =,

PAEMIPRE— B EMNRPE. S — 1T %75=E ( Wset) Eif
, EEZEFN, DRERESIE; WREZFHM%IE ( 2Wprint ) 3R
BHET, MiLaFEsetTie, WM ERTHZE,; FH&FEprintiaEl
B, BRilE, BiL%iEsetd s,

SEXFNNE, HEIFRNEASESH L0, EATIH L
1, TR —F0—F 1l inH.

REIREL T

#! fusr/bin/python

# —*—coding:UTF-8-7-

import threading

from time import sleep

from datetime import datetime

date_time_format = "%y-%M-%d %H:%M:%S'

class MyThread (threading.Thread):

def __init__(self, threadlD, name, counter):

threading.Thread.__init__(self)

self.threadID = threadID

self.name = name
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self.counter = counter

def run(self):

print ("FF 2 4k%% . " + self.name)

# R, HT&ERT
threadLock.acquire()

print_time(self.name, self.counter, 3)
#BRH, ABT—1T%E
threadlLock.release()

def date_time_str(date_time):

return datetime.strftime(date_time, date_time_format)
def print_time(threadName, delay, counter):
while counter:

sleep(delay)

print ("%s: %s" % (threadName, date_time_str{datetime.now

counter —= 1

def main):

# g2 F &R

thread1 = MyThread(1, "Thread-1", 1)
thread2 = MyThread(2, "Thread-2", 2)
# B %E

thread1. start()

thread?2. start()
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# ANEIET%FIIF
threads.append(thread1)
threads.append(thread?2)
# EFFA%IEThA
for t in threads:
t.join()
print("iR ) F 75"

if name ==" main__

threadLock = threading.Lock()

threads = ]

main()

HITERWT

FE4&FE . Thread-1

FH 2 %#% . Thread-2

Thread-1: 16-15-06 23:15:25

Thread-1: 16-15-06 23:15:26

Thread-1: 16-15-06 23:15:27

Thread-2: 16-15-06 23:15:29

Thread-2: 16-15-06 23:15:31

Thread-2: 16-15-06 23:15:33

IR F R

BHITERED, BEFEHREI TRATHR.
13.6 ZE L R EAT



QueuetRR T DI HKHITEFEERMNBEE, LS TEF B
235,
Python#QueuetE R IBL T EH . &IELE2MBASIE, B1F
FIFO ( SEA%EH ) BAFIQueue. LIFO ( EAEH ) BAFILifoQueuefd
LR BAFPriorityQueue, XEEBAFIBRSCIN 7 BIE1E, SRR HE 2 475
J hERER. TUERRIISNERENES,
A QueuetZBR P E H FAWRI3-1F17R,

P %13-1 Queuetli R b ¢33 F 7 3%
Y
t
h hiks fiid
0 gsizel) 124 (a1 [T N
n empiy() b SEEAE) A5, 3R[6] Troe, hi 2 iE[7] False
full() b SEEA S T, W] True, )22 J2[7] False
full 5 MaxSize oot
3 get([block[, timeout]]) TEELE. %, timeout SFFFEE]
. get_nowait() H125°T Queue.get(False)
5 puti timeout) HARPS, timeout SFFFE]
put_nowait{item) H 25T Queue.putiitem, False)
M task_done() (ESER— T LR RS, AR e a8 SERERIB PRI —ME
= S LR RS %, AT IR Bl
Vil
” FEBIS T RG T B b — ek
=7 #!1 fusr/bin/python
Sl LY
I # —*—coding:UTF-8-7-

import threading

import queue

from time import sleep

class MyThread (threading.Thread):

def __init__(self, threadlD, name, q):



-

Lo 505 0 T ~+< T

W EEHW = o

¢
S

threading.Thread.__init__(self)
self.thread|D = threadlD
self.name = name

self.q = ¢

def run(self):

print ("FF 2 Z#%. " + self.name)
process_data(self.name, self.q)
print (B H 27 . " + self.name)
def process_data(threadName, q):
while not exitFlag:
queuelLock.acquire()

If not workQueue.empty():

data = g.get()
queuelock.releasel)

print ("%s processing %s" % (threadName, data))
else:

queuelock.releasel)

sleep(1)

def main():

global exitFlag

exitFlag = 0

threadList = ["Thread-1", "Thread-2", "Thread-3"]

namelist = ["One”, "Two", "Three", "Four", "Five"]
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#
S

threads = []

threadID = 1

# B E &R

for tName in threadList:
thread = MyThread(threadlID, tName, workQueue)
thread.start()
threads.append(thread)
threadID += 1

# FH T A
queuelLock.acquire()

for word in namelList:
workQueue.put{word)
queuelock.releasel)
#EFAIEE

while not workQueue.empty():
pass

# 18 R 2 i3 B 1R H ETR T
exitFlag = 1

# ESAZIETA

for tin threads:

t.join()

print (1R H = £ 75")

f name ==" main__
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#
S

—*."

queuelLock = threading.Lock()
workQueue = queue.Queue(10)

main()

MITERWT .
F BT Thread-1
FE4%FE . Thread-2
F 2 %%%E . Thread-3
Thread-3 processing One
Thread-2 processing Two
Thread—-1 processing Three
Thread-3 processing Four
Thread—-1 processing Five
IR H 7% . Thread-3
B %7 . Thread-1
B H#7% . Thread-2
IR F 2 7E

13.7 & SHELR

SHENZARELNSELREBNER IR, THEY
SRS, HEREERNSS T R— FXAERHRNRS

Fnn O

gk, EXUZESE, BEE
., Masterfi R 3B 1E5, Workerfi 3

2151t Master—\Workert=

TRITES. B, AZEFH

ETF, @%E— TMaster. % Worker,
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R Az # 2 LW Master-Worker, #7258 EMaster, H
ftt 3 7% B = Worker,

R A% %72 LW Master—-Worker, £ FF 5 EMaster, H
fth 2% B = Worker,

ZzHirEIEANLAEREMS, BA—ITFHIERRAR
S HBNEMFHE (34, THBEETHEHEN2ET,
(B EMaster#fFF R AT I BEES, HEEMNBMERK ) . F81Apache:
EMXHAZHEEREI,

ZHFEANRSE0EHENRN K. FUNIX/Linux R 5
T AforkiB AT, EWindows T EIEZFHFFEHIETE K. A, BIE
AGERNZTOHFHNER, ARFMACPUNRE T, wR/L+1T
HIEENIZETT, BIERAMERES ST A,

ZaEERABREEZHER—=, BEURATZ D, F&
EEABGHNRSEEM—TE&EERSBUEEEERNE N HEM
B, EBAERERZHENAT. AWindows®, IR—T&EHR
THRRIEL T EE, o MERXENRR: “ZEFRNTTIEER
fE, BIExA” , HLAREERITEBELTRE, EEEEREER
S REDHRE

fEWindows® , ZEBENUKRLEZHIES, ATRSERANISHEK
FHRRINXHAZREEN,. BT Z4EFEREMENEE, FHIISH
REM A wApache, A7 &R IX N O]El, [ISflApacheB 7 Z#HE+%
ZIENREGEN, RMEREE 2

13.7.1 &iE V)
T EZHEREZS%E, HEAXZ, MFFELT X,
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BAFT R, REEESESE, BRBLEFEMEX. &
F. KB, Y. LE5RMENL, SRHMEVFER 1/,

WMRRFEL VNS EIE XN, BEEEE/NITEES1%E
W, XEEAORSEMT, —HIES/NE, XFPFRFCHRESER
BIBESEER,

WMRRITEVMB ZESEE, A H40E, VRE
BV a4, BYHRBFIE, DUkEHE, DEYREE 2Bk,
Xf A RARAEZLCPURITZES 7. EJLE/NARMEBI X
E, R EAERNS5RMEL,

AEREVEERNN, MBI HREEE, Bl
BRTFEMEXEEXR, NE (RENG ), REITHAEZEER, K
EMER (EEFHHFE ), TeEFBHEEZELY, BERGAEDRE
BR4&ENb—#, EEEREYMNHTHRGIHE (CPUFERIR
. AERE ), ABIEFEENRTHEERY (RKELRNERF
BRE, VRAFERSE ) , THEFERT, XM DHERESARBRIR,
EBEEHLEEFRENE, WRE/ILTMESRN#HTT, BIERGFTEE
EENMESE, REEFEZLONERTES. IHEREERNH
SEEITW., SFOLERN, XNHESLTFRIERS,

Fibl, Z2EE—B 228 —1RE, BSBEEREAEERRE,
SHMAEIRI TR, FIBEESHMIT,
1372 EEBEESIOHER

EEXRAZAEESNE_NEERESEE, RMNTMUEES
DATEZERFMIOREER,

HEZERTENERREH#TRETE, HFECPURIE,
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ItEERAXR., SHMETSERILE, 2FCPUNEEEN, 1THE
REETSERTUAZEEER, BRETEES, HAETESUIHRKN
B EEik 2, CPURITESMAER SR, ERaHMF HCPU, it
HZRENFTLZRNHFTHEREN S %S TCPUN LB,

HTFtEZERESNFTEEHECPURE, BERIBIETH
EEXEE, PythonHI KBS ZTHERRK, TLTEETERER
T%. TEZREUEERHFHCES RS,

HREM%E,. BEIONEESHBEIOZERTE, XETLNE
SECPUEEMRD, EENKETHEIHREEFIORETR ( BAIO
MEERERTFCPURIAEFNEE ) . I0OZEETENEIEES,
CPU RS, T3H—TIRE., KBI/EEHRIOZEETE, W
Webi B,

OB ERFT L ITHAE], 99% KT EEIEAIOL, FEACPU
FoetERD, Bk BZTERERRACIES B#PythonX iz 71
ERROHAEEZLTARAEHIE, FTIOREETEMS,
REAHNEESRETANES (REERD ) NiES, WAE=E2E
m, CEE&RZE,

13.7.3 & I10
ZREICPUNIOZ BIEEERB KR, —TESHERITAERE
hREISNEFHEEFIORE, LHBHLAREUSSEIINGEET
EHTHRT, AEEEZHEEEN ZABRRNIFZESHER

To

MAENBRERETIOREEEM T RANH, RANESE

XFETI0, WRANFABRERFRENETIOXE, Bl E
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HELEBEEIRNGTEZES, XHLTEERAETHEMNEE, Nginx
AEXZFHRTIONWebAR58E, A HEMCPULXAHBAHFEREE R L
SRMEREZESE, AZHRCPULTRIEGTZN#HE ( I8 5CPUZ L
¥AEE ) , RAFIHZECPU, B TRZE2NHEBRKETHER, B
HEERSZBPEFETSH. ARTIORGEEINZESELITEE
&,

N EIPythonid S, S HENSESHEERERAMSE, 7
MENER, TUETE4ARNIRESHNZELSEF,

13.8 it

FEZLFEMBR TR, TELLELAE DK AT o 3R
o AIFEHMNEFABREEFE. ANGEE—BREFLIEXRX
TRMEAZER, XNUETEMFTNEEFMUEA,

B, ERIVASZH, RERNBEESTITE, RNE
FNEREWYE, HEEBRFEAR/NNBAERE R, RNY E%IE
FRIBE 60 Bl B, F HE 18 B 42 EHh 4 A 6],

IRV, BHEATUREMTER.

(1) wREERER, BREEEH4, REREFHRIBIK
w7

(2) EEXMERZH, RENERE—HFBEHA7

(3) REMNRE—ERRIGEEHFEN?

(4) KMEFNE A EEN?

(5) BRTfRMET ML, NPERTHA?

AIRBREABMAFTEN, BEEUNAMBETERZETER. TX
BE RN T SRR B RALNBRNE,
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iLfE, BIMNEBEFEANRILBFEWHEfDT, MEFRRILESFE

Ru gy N ER/ETEX, HREDHEM,
13.9 o] B R &

(1) PythonZ i3 IR B A"

. PythonE29iENEE (B—HNBERERF —TEBFER
7)), HTPEMNBZELSE . URIRNZEEHFTECPUREERM,
ZEABERAETRUENET, BRETERNAEZFENMEV RS
WETE, WRIIOFREE, ZEFEHBEMIUF BIOHEEFTHN
TR ERITEMEEE, MARITHE,

(2) BRZAPython B R E R &N, BHEHTZEHIERE
By A 220G 7

E: ZHBERAGBAEARBRZEZAHAREOAN, MEH
kB RIOL BN CPUR & 89 [0 21,

ZefE o DIE R REREDE, JBESmNSIG (5
KXUESHENER ) . WRETHRMAZECPUETEMEAEIO (K
%) £, ZHBEEARUE,

BESEIOEENFTRARE, WML, MESE, SEEMHERE
¥, Python@FFECPUH, MR RIAFT - NEBEHREEMBEHAE
BT XTHIOMEENIEE, ZEETEILIRHCPUEE|100%,

H—T 4K B FPythontICH BEB, A BEHREOTL
BHGIL, BMGILEE TN iZIBAEfIPython APl, XF—LF EE
ENITE, ITEMCER, ITHEEMGIL, (tEEEFHHIBGIL,
3% 45 BRIk B 45 Python, 3X#ESE T DLk Python# 2% B 8 £ CPUR
Bo B PythonZk 2 &0 2 0S4 5 Pthreadfd 2.8 . Fll FH Python& B iX
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L LR LA CE R EPthread ® {8,
13.10 2T, FDIEH

AEFTEHARTEMFRANNEXREIR, EXRSELERATE R
— T 2E N E,

(1) XIENHBREEALAEXN?

(2) EWfFER, BREHET7TBERRETIMER?

(3) &FREEDAMLIERATIZ0RISEIN?

BAEFRIRGT [6]7 .

MAXZHRZ, HERBXEAR, XMEFE-FHEE
il

ErEE-RHEIRERE.

BRiEE—NAHEBS, £FEOAIIFSEHE, EHEM
iR, S F R B AEN, BHRBFNZIFLEETHES
(wait) , MAEH#SEEIHXEIETE, NSl ZEM=AINNFE .
BEFEZERINFOASELS, NZF—1RESF (notify ) JEH
= BERZTMHEXRMAIIFEE, findexError REH I,
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BB EHRMNBE TP ETENIRENZ— BRJLFFRE
RMITBES SR A XTI B FEb 4,

K EZRF N B0 F B PythomiE S A X FEWBRE o
14.1 BFEEE N3

Email ( BFB4 ) B9 R EEWeb R E R iz, E2IINAE,
Emailif @ BN ENBIEET ZHRSE.

EHEMNABRSUHFRENIEBXRIEDZH, T TH—THF
BR¢E 7 B HE N R a0l iE fE M.

B ELERMNMLE TP RBANE FL, WLPHhRE
EEANENE? thairE LR, ENF — O XHSIETNAR.

BAREESTHMENXXHE, EFE—FRRELSE (—REL
MERGRERIIBLZSE ), RBASSEHNVNESR, EEH LE
Siifl, PFTFHERBRBLATLET,

kB AT EH— M SNEEMNIEN/NRIESCEBE -1
R Py, BMREBEFOERNETA, bk 2R EE T MR
By, BMNZAEAIERE, ol EEERIEE, NI RFAAHX
DREREZ, AEENE—HE, EGHESHLERE, ELENLX
B [8) o

EHIERIEENRBEF OCEACEEXTIARNFERE, i
RATEZRUARSE, MILECOE—#, SEEHRBEIEEHEF
e mhit, XN MU REZRARBEMENRER. RENME
NEl, Bz, SRUPARNEE CNEHEETAN, TG
®H7T,

A NREEA LR LEMARNEEN, AR TERE
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AERXE, MEEME,

AL B Fep, RRE C MR Eme@163.
com, XI5 H) 8 Flp4EhiEZ friend@aliyun.com, fOutlook=}
Foxmailz £ HEHFElF, EEX A HNEmailltbit, #E “&

X" 1=, BFEHFRAEELET o XEE A HEMRONERHAE PR
IF ( Mail User Agent, MUA ) .

EmaillMMUARXE E£/G, TEEESIAXN T8, mExT
WL #4132 ( Mail Transfer Agent, MTA ) , FtEEmailflR&I1EHL
B, MGG, FEx%, B TECHHE FEB4iH#hi£163. com, Hit
Email & £ #1533 2 M S5 R LNOMTA, B W5 AMTAK X 251 77 4
REE, WEENENMTA, AXPEREPIUEEZZITHIHNMTA,
BEBANANEROCRERELZ, RO ®ERERT,

Email 2 1A 2 FIMTASS, 813X 75 {F A 89 2@aliyun.comfd
BRFE , KLt BT 2 MIMTAZ $E Email #5233 2 8B 4 40 &= 22 B 89 b BB - #233 AX
I8 ( Mail Delivery Agent, MDA ) . EmailZliAMDAG , & &2
ZRFFBNEDT XU EFERNEFEEE, BNBEX N KBRFHBHFH
Hh 77 FRZ A B FHBAE

EEBEPEFELL, Emal A= EETIAN 7Bk, BAXNA
HNERA—EFN, FINEA—EKM, X7 ZERINeRH, HI0dd
MUAMMDA 3K 5,

— ¥ B F B IRIEE

K A—=MUA—=MTA—=MTA—E T PMMTA—MDA—MUA—
et A

TRT EREAXMS, EREFFOEMNEWNGG, KRR
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i

(1) BEMUALE B & FIMTA,

(2 ) REMUAMMDA E B4,

KBRS, MUAFOMTASRE B8 MESMTP ( Simple Mail
Transfer Protocol ) , FHEHHIMTAZ]F —PMTAHZ HSMTP#L,

K Ep B, MUAFOMDAfE B TR . —FpE2POP
( Post Office Protocol ) , BRIRAZES, BFPOP3; 5 —fEIMAP
( Internet Message Access Protocol ) , BRIHRAZE4, L= EFE
BEENER 4, MET M EEBREMDALFENBEY, WM HFEHEEIN
RFEE,

B 4 & P I e A BB B, S1EIREBLESMTPAR S 28,
HEELIHIMTAL, BRIZIRIEESH163H5, RAEEELD
PTEMMTAL, BAERBRSTHMENAFP, FIIEEES1638EH
HISMTPAR %5 88 th ik smtp.163. com. A TIEBB{RZE16389HEH P,
SMTPHR % 88 IR B R RIE SHRFE I A1 Z P in iR NERL, XAHEMUALT
BE IF # L Emaili@ i SMTPIML & X B MTA,

E4, MMDAUHER{FEEY, MDARRS 88 th ERKEIERAE F i
EWNEL, WERAEHEAERIREEERH . —M&ZOutlookz KB HZ&
Pinz EXIREPOP3IMAPIR &2 ik . BRFEHbIFFO RN ZRL, X
B, MUAS 8EIRF# 13 POPSE IMAPTIMY,, MMDAERL 2t 4,

7 £ A Pythonl & BR 5], REXESHELLH B L8P
%, Wxxx@163. com, xxx@aliyun.com. xxx@qq.com%, =KD
BN ZEHE — e RSB .

EEFIERE, B ARZUBHRSHHARTETNITH



SMTPAEFIPOPIEThEE, B AR TFEMILER,
14.2 KX EpHF
SMTPRE & X HR 4 80 1I% , Python I EXFSMTPHIZFF, T

AR S SUABB A . HTMLEB4F DUR 75 B 4R B9 BB 4F o K715 LI 5 16389 R

EAPHGN B, 2IXTARN, TUECTFEN N HHEFERS,
I ENEBUIRS AT ENBUERE WFE T %, SBELEFE AT
Ay BT, MREERETHHERS, MaIUEHBE CNBERS | H
5 F2,
t 14.2.1 SMTP X 3% BB ¢4
. PythonTt SMTP# 3 5 & smiplibFlemail l M EHk , emailfi
E TSR, smitplib i T3 A X BB,

8 PR E B ( Simple Mail Transfer Protocol, SMTP )

3

B NEHbHE B st E A e RN, BRI St E A
) o,

M

= Pythonfdsmtplibi2t 7 —Fh B FE MR R KX B FopLE, X
g SMTPHMYEFT T B R B 5,

=4 Pythonf| BSMTPX & #iE A 0F

)

BEPZIINZEHBU T,

* host: SMTPER &8 £4/l, = RUEE 4 89IPHh 515 4
( Zowww.baidu.com ) , %S,

- port: WRBHE ThostZ#, FBFEIEESMTPRREFEHKN
w05, —MEX TFSMTPHEm OS5 425,

- local_hostname . IERSMTPHE XM EN £, AHFZIEER

Tﬂﬁ smtpObj = smtplib.SMTP([host [, port [, local_hostnamel]]])
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%] S5 0 T~~~ T

gﬁﬁﬁwim-

%23 il AlocalhostBl ],

R FE G ESMTPX RETIE T hostflport i N S%, HEHL4
£ B connect A EER S8,

Python SMTPX & {# fsendmail 77 5% & Z BB 4 HE X0 T

SMTP.sendmail(from_addr, to_addrs, msgl, mail_options,

rcpt_options]

BEPZINSEIHBUOT,

« from_addr. ®F# & XE .

* to_addrs: FFR&EIIF, @R EEM,

*msg: RiXBEE,

msgE F &, RREBHFRAET. BNAEBBH —Ai DR,
REA BWHA. BBHEAR. BHEMA, xR, ZFEmsg
PR, XME R ESMTPIML P E X MK,

SMTP£ b 24t 7 R14-1FiRI— L E A %,

F14-1 SMTPEME R FE

ik

ik

sel_debuglevellevel)

i AT R . BRI False, BPAECESEC, S AdinB LT iiasy @

connecti[host[, port]])

HEFEFIRTERN SMTP fR5F45. SH5ral#er SMPT L HLAIR D)

docmd{cmd[, argstring] )

] SMTP it 5 s B35 TR % . L2 8T argstring 47 P12

helof[hostmame])

() Fe M DA S . RS UR SMTP HRSR3% “ J0tafe”

has exminame)

HIE R E AR F AR S P R T asE, SMTP k% ARETER
[ AESiy

IR B SR AR TR Tl SMTP R S5tk tE %

erifyiaddress
verify( C55) ji 4
_ Bk SMTP R4 25 . BUFEILT-BT4 SMTP NR- 25l o masut Mo B &k G A it
loginfuser, password) e
yoatsHES
quit() W SMTP %2R 0ERE, A T 00X quit 7%

L 1 AP 4 &2 3k 6 LI X A MIMETextd #_subtype
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#
S

% & Mplain, B &S Asmtplibfimimetext, £Esmtplib.smtpsLf,
EEEYSMTPRRS 2, EFEAE, EAREUT.

8')

#1 fusr/bin/python

# —"—coding:UTF-8-*-

import smtplib

from email.mime.text import MIMEText

from email.header import Header

sender = 'from@163. com’

pwd = 'xxxxx' #F T BEFERSE, RENE P iR NEL
receivers = ['to@aliyun.com’'] # B UrBE4, ©i%E A RETER

# =158 E—TAXETAZE, EZ plain BB XX
F= utf-8 % B il
message = MIMEText('Python B4 & %M., 'plain’, 'utf-

message['From'] = Header("®p 03", 'utf-8')
message|'To'] = Header("ix{", 'utf-8")

subject = 'Python SMTP 44 iz '
message['Subject'] = Header(subject, 'utf-8’)

try:

# EAELAMRSESE, FERUssIERE

smtpObj = smtplib. SMTP_SSL("smtp.163. com”, 465)
smtpObj.login{sender, pwd})
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#
S

_*."

smtpObj.sendmail(sender, receivers, message.as_string())

print ("BE 4 & £ AL TN

except smtplib.SMTPException as e:

print ("Error: 7o i& & X #F4-.Case:%s" % e)

BANEA3IT SIS REGBHE R, IFEMBYEREINLEIE
5. From. To#lSubject, M EEREFAZITHE,

H AN @ T LBk smiplibfE R I SMTP_SSL R smtpObji& £
SMTPif[al, F{#Hsendmail FiEKIEE R,

AT ERF, MRRFABET EXRLEBBHRS, SEH L.

B 4 = 1K A T

MR A EH L5 T sendmaillRE, &IXBPHF ARG IE
A

sender = 'from@163. com’

receivers = ['to@aliyun.com'] # B U4, oIk E A{REVER

# =158 E—TAXETAZE, EZ plain BB XK
N, BE= utf-8 IR E L
message = MIMEText('Python B34 & 1% M3E..., 'plain’, 'utf-

message['From'] = Header("# 03", 'utf-8')
message|'To'] = Header("ix", 'utf-8")
subject = 'Python SMTP B £ iz

message['Subject'] = Header(subject, 'utf-8')



try:

smtpObj = smtplib.SMTP("localhost")
smtpObj.sendmail(sender, receivers, message.as_stringl())
print ("B &£ ALTH")

except smiplib.SMTPException as e:

print ("Error: Jo 7% & X #B #F.Case:%s" % e)

i AEEZFPHBENEDL, SSLEEFERRE

+—

P
v RIBROISHATR R EIL., SSLEBNBSRRES, &
; o347 R R A0 141 Fi R o
0]
n o | m - A e
3 ﬂ_ EEEEaS
o this is a email test,don’t reply.
5 - *- =
M Test
=
il
I E14-1 LB R XK R
T 1422 BERHTMUER B

I WRBMNELFNESHTMLERH, A2 EE 04 XA
BLADR? FERE SR, EMEMIMETextX REIEHTMLF fF 8% #
F, BiEE _ NS HdplainT AhtmistaT LT, RSN .

#! fusr/bin/python

# —*—coding:UTF-8-*-

import smtplib
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#
S

p=

from email.mime.text import MIMEText

from email.header import Header

sender = 'from@163. com’

pwd = 'xxxxx' #F T BEFERSE, RENE P iR NEL
receivers = ['to@aliyun.com'] # B UgBp4, wIi&E A IRAVER

mail_msg =
<p>Python B8 # & £ M ... </p>

<p><a href="http://www.runoob.com">iX & — M </a></

message = MIMEText(mail_msg, 'html’, 'utf-8")
messagel'From'] = Header ("B £ ", 'utf-8')
messagel'To'] = Header("M{", 'utf-8")

subject = 'Python SMTP B £ 30)z
message['Subject'] = Header(subject, 'utf-8’)

try:

#EREAMARSSE, REREIUSSIER

smtpObj = smtplib. SMTP_SSL("smtp.163. com®, 465)
smtpObj.login{sender, pwd)
smtpObj.sendmail(sender, receivers, message.as_string())
print ("BE 4 %&£ ALDT)

except smtplib.SMTPException as e:



print ("Error: o3& &Z1X B4 .Case: %s" % e)
AT ERF, WRIRAR T ERMEHRS, RSB
B £ /& 1% A T8
WRAMEN LK TsendmaillRE, BAFTERZFmRNE
15, SSLEEMNEFRRS, HEEHsmiplibERASMTPY RiEEAR
l b 377 [ BP =T,
Ay 14.2.3 KX A8

D mREmalb ERNEHEELD?
t T B BB BT IR A XA & D, aTiME—1
2 MIMEMultiparttif R FTRBPER S, AREEE@AIN—TMIMEText{E
n  CABRHFIENX, BANFRRMHHMIMEBasex RENET, RAGLIA0
3 1
. #! fusr/bin/python
)‘i # —*—coding:UTF-8-*-
= import smtplib
g from email.mime.text import MIMEText
fﬁ from email.mime.multipart import MIMEMultipart
T from email.header import Header
sender = 'from@163. com’
pwd = 'xxxxx' #F T BEFERSE, RENE P inxNEL
receivers = ['to@aliyun.com’] # UL dE4, oli& & A{REIHR
]

#8128 — T B 1 B9 SC 51



message = MIMEMultipart()

message['From'] = Header("®p &1/ ", 'utf-8')
message|'To'] = Header("x", 'utf-8')
subject = 'Python SMTP #4433z’

message['Subject’'] = Header(subject, 'utf-8')

| HHPGFESXLAR
"ﬂPﬁ" message.attach(MIMEText('iX & Python 8 & & Ml g
y 'plain’, 'utf-8))
t n AEE ] =i S
H #MNEMHFT, FESWERTH test.txt X
0 attl = MIMEText(open('test.txt’, 'rb').read(), 'base64’, 'utf-
n 8)
3 att1["Content-Type"] = 'application/octet—stream’
é—} # X Efilename AIEEES, E 48T, BBHFFHER
N Hugz
=3
FF att1["Content-Disposition’] = 'attachment;
15 filename="test.txt"
2
\JTm message.attach(att1)

# M2, £iX EE] B X T 8 runoob.txt XX

att2 = MIMEText(open('runoob.txt’, 'rb').read(), 'basetd’,
'utf-8')

att2["Content-Type"] = 'application/octet—stream’

att2["Content-Disposition’] = 'attachment;

filename="runoob.txt"



message.attach(att2)

try:

#ERAEAMARS S, BERIssIER

smtpObj = smtplib.SMTP_SSL{"smtp.163. com", 465)
smtpObj.login{sender, pwd)

smtpObj.sendmail(sender, receivers, message.as_string())

7 print ("BB4E & 1% B TH")

+—

5 except smtplib.SMTPException as e:

:‘ print ("Error: &£ & iX BB .Case:%s" % e)

o AT ERF, MRRFABET EAREBBHRS, SiSHL .

T R R

3 WMREMEN 2K T sendmaillR %, BAFEEZPHENE

5 15, SSLEEMNERMRS, HEMERsmiplibRRHISMTPY RE EX
M Hb3E BT,

§ 14.2.4 KEE R

E MRELE—TEFHRABHFEX, EAME? EETMNEE
4

wen FEHTMLERH ek e B 7y Hb1E?
I REBneBEREBHB=ENFERTHEIENE R, BATH
EXEREESIROEREMIL, ZLEERRABHEX, WMNARE
BREMAN TS EEARERNTEER, AEAEHTMLPEIES
Asrc="cid: "B tHEABE R AN WREZKER, IR ESEA]
R wS, AlEsIAAEHCcIdX,
#!1 fusr/bin/python
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#
S

# —*—coding:UTF-8-"-

import smtplib

from email.mime.image import MIMEImage

from email.mime.multipart import MIMEMultipart

from email.mime.text import MIMEText

from email.header import Header

sender = 'from@163. com’

pwd = 'xxxxx' #F T BEFERSE, RENE P inxNEL
receivers = ['to@aliyun.com'] # U Bp4, oi& & ARV AR

msgRoot = MIMEMultipart('related’)
msgRoot['From'] = Header("®3#£M%", 'utf-8')
msgRoot['To'] = Header("Miz", 'utf-8')
subject = 'Python SMTP &[4 izt '
msgRoot['Subject'] = Header(subject, 'utf-8’)
msgAlternative = MIMEMultipart('alternative’)
msgRoot.attach(msgAlternative)

mail_msg ="

<p>Python BB & & X M ...</p>

<p><a href="https://www.python.org">Python & 77 ¥ i5 </

a></p>

<p>E RER: </p>

<p><img src="cid:image1"></p>



%] S5 0 T~~~ T

55 H M = o -

#
S

_*."

msgAlternative.attach(MIMEText(mail_msg, 'html’, 'utf-8'))
#IEEERASHER
fp = openl('test.png’, 'rb’)
msglmage = MIMEImage(fp.read())
fp.closel)
#EXHER ID, £ HTML X A& $5|H
msglmage.add_header('Content-ID’, '<image1>')
msgRoot.attach(msglmage)
try:
#EHIEAMARSE, RERIUSSIER
smtpObj = smtplib.SMTP_SSL{"smtp.163. com", 465)
smtpObj.login{sender, pwd)
smtpObj.sendmail(sender, receivers, msgRoot.as_string())
print ("BE 4 A& £ AL TN
except smiplib.SMTPException as e:
print ("Error: 7o & &K iX 4 .Case:%s" % e)
AT ERRF, MRRFBET FEAREBBHRS, SEhHL .
B 4 /&% 1K A T
WMEREMEN LK T sendmaillR %, AT EZPHENE
. SSLEEMERMRS, i MAsmtplibERHASMTPX RERER
Hb 37 [a] B 9T
14.2.5 B N ZFHFHTMLFPlain{g =X



MRFMAEZHTMLER 4, Y A B id 3 %688 s Outlook =z £

N ERTIEE NEEFRAE. WRBHFAEHNRERELE,

EATHTMLER B4 IIE?
PERAERIEHTMLE BB B A0 — D EE XA, R AT
EZEEHTMUES N ABEEE, ST EsBEREFE XARB 4,
F FAMIMEMultipart®] L4 & —PMHTML#FIPlain, JFEIEE
_,nL_, subtypesgalternative, #ARGERNOT .

: #!1 fusr/bin/python

t # —*—coding:UTF-8-"—

2 import smtplib

n from email.mime.image import MIMEImage

3 from email.mime.multipart import MIMEMultipart

5 from email.mime.text import MIMEText

M from email.header import Header

i sender = '15618942985@163. com’

1A pwd = 'lyz111LYZ' #FBHFERE S, RENE P inHRINE
R

_*."

receivers = ['yuzhouliu@aliyun.com'] # BUgHEHE, oTiZE A
{R B R F

msgRoot = MIMEMultipart('related’)

msgRoot['From'] = Header("@#B 401", 'utf-8")

msgRoot['To'] = Header(";Wix", 'utf-8')

subject = 'Python SMTP B £ iz’
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#
S

msgRoot['Subject’] = Header(subject, 'utf-8')
msgAlternative = MIMEMultipart(‘alternative’)
msgRoot.attachimsgAlternative)
msgAlternative.attach(MIMEText("hello’, 'plain’, 'utf-8"))

mail_msg = '<html><body><h1>Hello</h1></body></

html>'

msgAlternative.attach(MIMEText(mail_msg, 'html’, 'utf-8"))
#IEEEBERASHEXR

fp = open('test.png’, 'rb’)

msglmage = MIMEImage(fp.read())

fp.closel)

# EXER ID, £ HTML XA+ 5| H
msglmage.add_header('Content-ID’, '<image1>')
msgRoot.attachimsglmage)

try:

# FHEAMREE, FERIssIERE

smtpObj = smtplib.SMTP_SSL({"smtp.163. com", 465)
smtpObj.login(sender, pwd)

smtpObj.sendmail(sender, receivers, msgRoot.as_stringl(}))
print ("8R4 & 3E AL TN

except smtplib.SMTPException as e:

print ("Error: 7o & & X B4 .Case: %s" % e)

AT LR, WRRFRT FERMEBHIRS, BREHH .



R4 A& X AL Th
SEWR NS, wE14-2F77R.

- n ﬁ - A u,'
J TS s (T AR
Gt
A Python SMTP gR{&mi
P H1-ME ( [=) att000.jpeg
Yy
t
h Hello
(8]
n
@ M1 (2MB @ Mt STAE (28 )
3 Zﬂl‘ﬂ-]m
5 o did
mn B 14-2 % W e B £ B9 80
= 14.2.6 H1ZSMTP
g & B A5 O ERSMTPRES ENE RN S W XER, £
2 KEHNEBEINERUEESHGT. EELSMAFEYE, TRINE
g

il R

HEMEARESE ( 20Gmail ) IRHEANSMTPRR S A 702
HH . THEHEEWEBIEGCmal B2 e SMTPA E B4,

BT GmailthSMTPix O 2587, Ht{EMXRIEWT .

r SMTPLIE, Shr b 2EAESSLReER, REFEESMTPHNUEL %

smtp_server = 'smtp.gmail.com’

smtp_port = 587



server = smtplib.SMTP(smtp_server, smtp_port)
server.starttls()
# P T B9 RS RO HY 0 B9 — R — A

server.set_debuglevel(1)

I O |G| ESMTPH & /5 32 %8 Bstarttls() 3%, #ol LLEY
"”P"‘-’ BeeERE, N1 ' S AR A 4 T = :
%] > R a|8 ..o

V ﬁl] % u ﬁ‘] l;‘—:i' ’g [—-I . BB+ ERFEE 2018-01-08 20:08:47
U e RmEESEnHEa (EESEESITR) SN , CNEEEE ES=NHSAEs
h ‘ RESEIEH | AR~ CASEEE SRTAE LAt
o 14.3 POP3 £ U BE 4 TEElit. SRERGENING . TEERTEEEN RELE
n SMTP A F & X [

3 L5z B R 14 5 i g

5 P88 e FHl L,

= Python I E T —~ Feak

n B A Sk s B R4 S

- L N SRR

i S EPOP3M UL gx oy -1 5 =) vApy sc0vwp M5 11 AE WP - 09 £ %0
LN

I A, XFISMTPHMX ARG, SMTPREMBEZ T RIBEN—KEX
7
ZIEPOPIYER 69 XA T AL o AR BE 9 8R4, £ T E Hemail
RN ST XBITRIE XA,
WE BB AU TRNTE.

(1) FpoplibHZ B4 89 JR 8 A T # B A,
(2) Hemail@iTR16 XA, BRABHN R,
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#
S

14.3.1 POP3 T A BB 44
POP3THMXRE &, FTHRNEHF—FHMEMNAZR, R

#1 fusr/bin/python

# —"—coding:UTF-8-*-

import poplib

from email.parser import Parser

# B NGB EF AL . O<F0POP3AR 5528 bl
email = input('Email: ')

password = input('Password: ')
pop3_server = input('POP3 server: ')

# EEFIPOP3 fR%5 28

server = poplib.POP3(pop3_server)

# o DTSR AR ER
server.set_debuglevel(1)

# Tt 5 POP3AR % 88 BRI L F
print(server.getwelcomel().decode('utf-8'))
# S HIAIE

server.user{email)

server.pass_(password)

# stat()iR DI BR A EEF0 & A = (8]
print('Messages: %s. Size: %s' % server.stat())

# list)1R O Fr B HR A GRS
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[ ]

resp, mails, octets = server.list()

# AT EEFROD MR, E£{Ub'182923", b'2 2184
printimails)

# R —H 4, SEERSISMA Fia

index = len{mails)

resp, lines, octets = server.retr(index)

# lines f7fi6 7 BB+ R 6 XA M T —17

# o] DIRSB DB B9 R 28 UK

msg_content = b\r\n'.join(lines).decode('utf-8")
# Mo BATeR ¢

msg = Parser().parsestrimsg_content)

# o] DUtRIEEE 4 R 5|5 B B M AR 55 28 M Brep 4

# server.dele(index)

# K &R

server.quit()

Lo

FIPOP3R IR H LR E £, TR EERH, RJ/ERH

& Bretr)iILE—HEENAZER o], BIEKRMZFCHE4 0 R 18
A SR AT AT DL EE B bR X & .
14.3.2 i dp 4

BT ST IEHER, REXSALENE

from email.parser import Parser

from email.header import decode_header
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#
S

from email.utils import parseaddr

import poplib

AEE 7R T DB B A BT S MessageXt & .
msg = Parser().parsestrimsg_content)

X MessageX R o] g 2 —PMMIMEMultipart %, RIE&

RENHMMIMEBaseX &, ixEWEREFIE—E,

FATE S 3% E Message RN E R &G4 .
# indent AT 481 W 7R

def print_info(msg, indent=0):

if indent == O:

for header in ['From’, 'To’", 'Subject']:

value = msg.get(header, ')

if value:

If header=="Subject":

value = decode_str(value)

else:

hdr, addr = parseaddr{value)

name = decode_str(hdr)

value = u'%s <%s>" % (name, addr)
print('%s%s: %s' % (' ' * Indent, header, value))
if (imsg.is_multipart()):

parts = msg.get_payload()

for n, part in enumerate(parts):



print('%spart %s’ % (" ' * indent, n))

print('%s o ("
" * indent))

print_info(part, indent + 1)

else:

content_type = msg.get_content_type()

+_

’"P“" If content_type=="text/plain’ or content_type=="text/html':
y content = msg.get_payload(decode=True)

:\ charset = guess_charset{msg)

o If charset:

¥ content = content.decode(charset)

3 print('%sText: %s’' % (' ' * indent, content + "..."))

5 else:

M print('%sAttachment: %s' % (' ' * indent, content_type))
§ BE 4 B9SubjectZEmailh B2 M E FEE LT HIZHstr, B
5w RAARTREG, RGO
\i’: def decode_str(s):

_+‘

value, charset = decode header(s)[0]
If charset:
value = value.decodel(charset)

return value
decode_header(}iR Bl —Mlist, E AR Cc. BeeXHEHIF D]
BEBEZ e, FFIMERTEHZ I TR, B35 FEHAREEf
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WY, AMTE—ITTE,
XABHAASTLEstr, ERERNRHEE, SNWIFUTF-8%
BHEHELTEAERE B, RISWT.
def guess_charset(msg):
charset = msg.get_charset()
if charset is None:
content_type = msg.get('Content-Type', "').lower()
pos = content_type.find('charset=")
if pos >= 0:
charset = content_typelpos + 8:].strip()
return charset
14.4 i
XT 8 FEHENRY, YIRERNFREUEZRLE, 5
AlERDEAMBENTEE, WRIRAEFITEP~E 7 # B R
%, EETk, HEBESIBR AR —=IL, SREFTXEHR
ERFFo
ERHKE — N EBENBRRADEHRLEENE, FalE2ERN
ZRTENNE, REZAZEZEITEN, LRSI EBNAKE

E: }iileEj]”EJ— E’]ﬁxﬁﬁ%%kbﬂﬂs _E%iEF : fﬁﬁg
CETRZEAM,

14.5 [o] R &
ALGRNARES, BBEREXSREERFRASZIL?
. ELhrNBAFRD, BMENNBIEET =, 1TEVNNA
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d, BNSBEERZEITEZFAENTES. TEFERTHAHE R,
NERIEETHEESHT, BMN—R{EEZBIBHFHRITEREKIES
HHRXAR, MESXSHTRESHHITER. —EFSHTnIEER,
AT DURE RN BE, TR —EX@ERESNESBY P, BT
BEEAH I UREHE —LEERE N6,
14.6 ‘RHAIHFT, ZUEA

AEFEHATENRAXANMEXREIR, EXELSRATE M
— TF2E N,

(1) SMPTZFAEWMEEBNEEH, £B8EALI]?

(2) POP3#nal £ U 5 @R A& £2

KERE S

ZRRG, LB CNEFEEWAENERB,
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Python 2B KM & R/FE T E, PythonB R Z 545 I &
ZIMNNE, XEETDUERMNETHENEEFNEELAEL, A
EEETEMELINNAS F FHPythonRE 5 5 t & 38 & F g
IR, PythonE ABEF DR SMHEX FTHREK,

15.1 [ 28 R{FZ )R

EMEBEMEENR, EXLFRERFEEMNERF, RD
BHEYBIERFT -

ITEAMEIEE N EVERES —&E, iLMEPHtEN T
MNEHEBEE. MEBREAERFPIWLTRETEINNERE,

24007, SREANKERFREEMEN, ROTEFEG
FHUEEGRSB[BBEEEKMEERRXT, HFNRSBAZIEMITA
SEAEEE IS BB L B B /R 69 B i £

BTIRAOBR EaTE R IEX e, BRBEME. DA,
HEFPIm%E, TEEFEEMTENEEAR, HENEBEERSE
TEVNANHEREZENBE, thwn, MERHFBEEERES LFE
MWebfREHRBE, MAEHERSNBARSSRE LE M HREBRE,

) LR IR T B FF B S 2 —HEH, Pythonth R4, H
Pythoni 17 [ £& R FE 5L = £ Pythonf& [F TR R E R B0 R 5 28 72
MBS O#TiRE,

15.2 TCP/IP{&

RENBEBKRMNIZRAE, (TENNEN LI ERKMES
Rz,

ATER, HEVSAMEBRESIIN, FEATHEYL M EE
EHEFECHE—FEMIN, WIBMFAMicrosoftElH & B 69 0 L& 1l
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W, BEARES, EMHFLE—FHABFTNEFIE, FNIRPX, BNIEE

, BRMIAE —FES, BEIBFIRE—MESHATURR, HER
EWESHABIITT o

ATHREEHFERRRE NI ENESBEEER, HTME
—EB2RBAMY. ATIZREKMIPNEIR, KXERBIET BE
R i & ( Internet Protocol Suite ) , fEABBIUARAE, Intermmet@
Hinterflnet@ M REEHEERMN, EEEEE "ME" BIME, F7
Internet, R EXFX NN, EOIFAH MEE T DUEN BB,

EEMPNEE EERIMIRE, BATEREEARTIILE
TCPAIIPIAN, [ itk K58 & B I & FR A TCP/IPML,

1B S N7 AANEN 7 HERIR, A BB A EERX JT
MIBB b, B Bt EA A ME—FRF 2 PR YE, 20
192.168.12.27, WR— G B ENEABIHE L ML ( WEH
2 ), MEERDUZ N IPHYE, BrUIPHbHE X 8 SCER 21T EALH
MEED, BEMF,

P ASTIEHBEN—E T EN B Y MELIEE S — &1t E
Mo BIEHES B —/NBe—/B, RERIIPEEEL L, BT EHE
PR E 2, WETENZEIZRERTZF AR, HEBAHBFRTRE
mEE— NP LY L, IPENESERBRE, 2251
{ERRIEGERIA, WA RIERINFERIE, P LR EE2— 13246 %
# (IPvd) , UFRFERTNIPHH LR ERIE2MUBE RSN SAS
7R (10192.168.0.1 ) , BWEE T,

IPvebil SCBr E 21281 8 £, Z B e B NIPvARI TR,
DL FF & F - 2K {LF2001:0db8:85a3:0042:1000:8a2¢:0370:7334,
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TCPI X B EFIPIMYZ £, TCPIMUAFAER ST EH L= (8
By ok, RIEBESRZINFEA, TCPHlEBIEFENE
B, ABXENIPEBRS, AN AZINFKE, UROERTHE
NEX,

UEZEANESHATMUEEECATCPHEM 6, W
AT EZFAHTTPEMY . ZiEeB 4 AISMTPIMN

—TIPERT 82 EFmAOEE), TS IFEIPHIEA B R
IPHbil . SFim OF0 B #Rim O o

im OF T 4ERA? BETHENBEN, RRIPHItERTE
B, BAR—EHEINETESZ IMINERF. —PMPEBXRTZEXS
MEBERWE, BEEHOSHGK ., §TMMNERFHOBERS
FIE—MNm0S, IHERNMHEER S THEN 2z BB W& EERHR
EEXEWNIPHIFIEROS,

— P HENUERENSZ6ITEIENEE, REESHIE
REwO,

15.3 P £85I AE R

REIATT B 7T TCPAPHMY., IPHhiEFOus O MEREE S, T
HEMNFFLET BRI ERE,

PEETBREZ MERITTER, BRTHHAEMNEESMNE
o, RERZBERREMEERN, BETRBINTREP LNE
3%,

15.3.1 Socketf& /1

MERBEFH—PNEAAY——FEF (socket) o

FEF A EMEININ (A0TCP/IP. ICMP/IP. UDP/IP% ) &
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HX EHMEy AEFREESFEHISWIBEIRENN R TEFR
i ERREHEITERE, WRENEREFE. A TEIB{ER
B, MBBENE MR BB —TEEFXIRBAEE,

EREFHBSD UNIXEGiZ 0 —38 4, mEMITFE £
UNIX®EB{ER S ( B3ELinux ) PRE#. 1% 3EBSD UNIXFE 4 ( 40
MS-DOS. Windows. 0S/2, Mac OSE K& 5 EH I EE ) B LLUEF
AREENEEFHIFF.

3Fh R ITHEREF X E Estream. datagramAraw, stream
fdatagramEZEF U MU EESTCPMEHTED, MrawEEFSIPH
WiHTED, BEEFHARTTCPIP,

EEFIEERTEFzEN “ERERE" . BF (BEM
KEE) JESHEAFENTEN L, BAIEREFHEEREER, &
Pythondh, K% ¥ W& a7 socketfE RN EAAT, HEREHE
MEEFXH,

15.3.2 socketf&E tk

FEEFERE—TIFEHENETIRNED, BEMEE
BSDEEFHXAMENTIE, ERZERTUIAEFFIIARESEE
7, ZFPythonF B I AFTCPAREEFNE S RERTEFH
socketiiik, FIAZEROEMNRIMAREX TEMBIE MK BEH
B, —Mkii, Bl RSHEERTETN TR,

2 101
8l Esockett &,

f£Pythond, FH{1Hsocket(| eI BERETF, &AW



socket.socket([family[, typel, protocol]]])

« family. AT DLEAF_UNIX ( UNIXE,, BTE—&%l8 L8
HRREEE ) , BT EAF_INET ( X FIPVAR LB TCPFAOUDP ) =
AF_INET6 ( XfFIPV6 )

ctype:. EEFRBEUDREDOEENEEESN
A~y SOCK_STREAM ( i EHR:F ) H{SOCK_DGRAM ( HIERXEETF ) o

+—

: * protocol: — & AEH, FKIAA0,

t familyZ s E IR HEZHFRE N EE O FMaEE,

2 family&9{& B 3E3% . AF_INET. AF_INET6FIAF_UNSPEC,

n W RIEEAF_INET, BRERE T 6E1R BT IPV6HE < 89 ik (=
- Bo

: RIS EAF_INET6, ZEAEEIREEMTIPVARLILE B,

}i AF_UNSPECEGEZHEDHNEEATIEEINENRES
= HESEMHIKRL,

g MBEANTHEGALAILE (IPV6) Hillt, XHALF

20 (IPV4) Hbiib, #BAAAAAILXE1E A sockaddr_in6E iR E, AL
" F1&Hsockaddr inEMiRE

I AF_INET6 FIPV6 & 4, AF_INETFIPF_INETHFIPVAE

o

AFZ<ADDRESS FAMILY#bH % .

PF# 7xPROTOCOL FAMILY MY ¥ o

EWindowsd, AF_INETSPF_INETE€—#f,; ZUNIX/Linux
ZgD, FEMRANAF_INETSPF_INETER/NES,
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Bsocketgb 2 ( 5Kk ) Bl EH L, socket.bind
(address),

address & — TN ITE T ((host,port)), SEA T A =
IplﬂlﬂilH_qqul*—:o R O SIEAHERSRE. V2B SIPHEE

1=, =5l &socke.errorF&E

BEQBNESHERET, MEEREREK, BRI

socket.listen(backlog)
backlogf THEERZ EEL, EDPA1, BIEEEKE,
XEEE K ATHEBA . WRAFIEm, BIEBEIEK,

AR5 BB EEFBiTsocketfaccept HAEEFE /I K —

,Eu

BERADWOTF .

connection,address=socket.acceptl()

A Faccept A0, socket&FH A% ( HEE ) KE, &
Pk EEN, accepthZBErEEHROARS ., acceptiLiRol
— P ESERIPTTENITAH, 20 ( connection, address ) » F—TTTH
( connection ) 2# Msocket R, REBRTEESRT L EE: £
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NTCZE (address ) @& FHIE R HbHE,

SIBER, REBANE P EITsendflrecvHERIE ( HHE
%) o

k&1 Hsend, HXAFHFEEAOMEFL XIEER. send
TERRE ERIENFH M. IRESFEHArecvIENEBE P EBE B,
i Frecvilt, SAMEE — 1B EFEFI R A ERNE KEEEE .
recv 77 A W BB R &3 AblocketiRE, RERE—1MZEFE, B
FREREBINEE. WRAENEBTrecvAFNE, BIEASHE
B, ZRATFEGE DT EKE. MGTAArecvlt, ZRHNEES M

22 50 DX B
=106

g ®, BRE2E1AHsocketiclose ik DL€ EE,
ET—TMHENEFEEEEINTE,
(1) 82— socketllZERHR S 88 socket=socket.socket

y (family, typels

( 2) {& AsocketBlconnect 7 /%% ik %5 28 socket.connect
((host,port)).
(3) BEFPARSE | @iTsendfrecv A A RIS
(4) &R /G, BEFPBRITIAAsocketfclose 7%k &R,
15.3.3 socket R ( A& ) A&
socketiZt 7T RI15-1FrrNRE B HmEEF AL
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=15-1 REBREEFEREH

et fiit
bind() HE Hahl (hostport) FIEHET, 7EAF INET F, LUGCH (hostport) 7l #eatiht
listen() Frds TCP 0T backlog fifie fEARamEHEZ B, B AR ATl LAHERR R JOEREROR. R ie D

A1 RS REFRE R 5 sl T

accept() Bishies TCP & P 5, SFhriEin sk

socketi2ft T RI16-2FF RN B PinEEF R,
FI5-2 EPiGEEFRI

i fhik

connect() EE)#aGik TCP MR 485 EEE . — A address (850 4708 Chostname,port 2. 1 BEERE HUEYT,

iE[7] socket.error £k

connect_ex() | connect{)EREL AT TERE A, HRTIHIR (Al HA S A A B R

#h

socketiZt T RI1G-BFh RN AL HEEREF R,
FI5-3ALHEEEFRE
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it fait

recvi} $El TP i, EHELLETT R EAIEN . bufsize 1 SRR i I 0 B
fit. flag SO OGH BICIRE R, JERERT ELERS

send() K TCP $d, Hf sring PR EHE RS BIEE R T IR RS R
AP 8, RN el e DT string PSP

sendall() el TCP Bl H swring PR SR BhE RS, TERRLZ AT
SR . HELhiE ] None, Wil R

recviormi) 15 UDP 838, 5 reov()2EL, BRI (dataaddress). J0P. data J2
LI EEEAT AR, address S8R SR AT T vk

sendtol) AL UDP B, 5 EdE R R, address JEREAA Cipaddrport) 1Y
T I [ sb 08 3. R | A A 1 T B By o

close() FAERE

getpeername() iR [elid e e it ikl . SRR S Cipaddr,port)

getsockname]) B b, R IeE Cipaddrport )

setsockoptlevel optname.value) LA R {1

getsockoptlevel optname| buflen]y | 35 (923 1% 10 0 1

settimeourt{timeout) BEE R i B timeout S TEE LB WEEER . % None
LA ] AR IR ST R B R I, R RT N T
FEEATE (il connect() )

gettimeout() TR0 e IR, R ER, AT TR, SRIE O] None

fileno() 36 e ) S PR T

setblockingl Mag) MR flag 27 0, SEATEE P B0 RP B, 5 DR e~ i A B et
CERULOD) . AR BRI reevEEH R INT- R EHE, F send)
i H] JL-'.‘:J' R R, e socket.ermor T

makefile() AR H ORI S

15.4 TCP#R#%

SocketiE M & HIF A — THI KW E. BFE BAAH—TSocket
TR FIHT MR , MITH— 1 Socketf® E41iE B iRt &
HeIPHiEFIss O S, HEEESHMUER, REBEBEHZITEN
TCPER, EIETCPEREN, FMAEERENEE Pin, #HKaNlhiyEE
MERSGESo

15.4.1 & P i
LEMNENLRPIHREDIWIER, BCOTENRER P
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(.

e

S

ALl
Xy

M b= TR B FrA e s ARSI R ERE, WR—VIIRF ,

FrimEl s AR S5 = 7 AN ERE, — P TCPEEFEIIER

I

BEMOUMUEEMIIAST o
Flan, ERE—PETTCPEENSocket ( DIZEE A A

Bl ), BT RUOXAE

# 5 Asocket &

import socket

# €& —socket

s = socket.socket(socket. AF_INET, socket.SOCK_STREAM)
#IRM A T2

host = socket.gethostnamel)

#IREBm OIS

port = 9999

#EERS, BEENNMiEO

s.connect{(host, port))

Il Socketlt, AF_INETIEE £ HIPv4AMN, WREME L

. HEHIPV6, FLIEEAAF_INET6, SOCK_STREAMIEE ff F T i £
TCPMY, X#E—TSocket & EIE/RITI Y, BEREHFEILE

o

HEfOim OS5, tEa0E & e IPHB L ] DL £ 2 www . baidu.com B &h & #

NMREPFPHETIMERTCPER, st ER S8 NIPH

FIPH AL, EREANEBEGEERSSNmOSIE?

TEABRSEE, RERSHNEwOSHMEE TR, HTHAE
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ZrE T, F itk HTRE S M TR 55 9 AR 55 28 L 4B uw O S Bl E £ 80
i O o 80w O ZEWebMR 5 MR /AEdn O o HAhAR S EHH XV K FR4E iR O
S, WSMTPRRS E25im 0, FTPRRER21w O, F%, wOS/)hT
102489 EInternetirAERR S5 im O, im 05 KT 102489 5] PUEEE o

Blan, EEEERSSHNOREBWOT .

s.connect({'www.baidu.com’, 80))

B TCPERG, RMNTMMEERESLEEKR, ZKR
BENHNAZR:

# RIXEIE:

s.send(b’'GET / HTTP/1.1\r\nHost: www.baidu.com
\nConnection: close \n')

TCPEEGIBNENMNRIE, NN SX 7 A EE,
WAk, BEXR, B4ATE, EREEEDVRE., Flzo, HTTPHMY
MEEPimbMERIEKSGIRSSE, REBUEEST ZEIFESEF

RIEN XA DR EHTTPIRE, WREIUREM, ET
RELa Dl e ERESHFRLCHNEET -

# B EUE

buffer =[]

while True:

# ERBEERIKFP

d = s.recv(1024)

if d:



buffer.appendi(d)

else:

break

data = b"".join(buffer)

W IR, BArecvimax) TEA—RARZEPIEENTD

l ¥, EESEWhileERT R EEK, Bolrecv)iEE SHIE, &Rk
A st BHER,

%] S5 0 T~~~ T

55 H M = o -

EW RS, AHclosel) 7% X% #Socket, — X5 K

BBERERT

ZA

# KR

s.closel)

EREINEESFHTTPLFM IT, IR HEEIEHTTPLA
NE—T, WHHTTPX, FMITARREFEI XK.

header, html = data.split(b™r  \n', 1)
print(header.decode('utf-8'))

# EEBNTESAXHY

with open('baidu.html’, 'wh'}) as f:

fowrite(html)

BTk, REZEFTFbaidu.htmI3X#F, BaTMBEATEER

T2 M ETh s T #LE,
#! fusr/bin/python3
# —*— coding:UTF-8 —*-
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#
S

import socket

def socket_client():

# £ 2 socket W&

s = socket.socket(socket. AF_INET, socket. SOCK_STREAM)
#IRWMENA

host = 'www.baidu.com’

#IREmOS

port = 80

#EERS, BELVRED

s.connect{(host, port))

#R IR B

s.send(b'GET / HTTP/1.1\\nHost: www.baidu.com

\nConnection: close \n')
# R
buffer = ]
while True:
#BREZEBKFD
d = s.recv(1024)
if d:
buffer.append(d)
else:
break
data = b"".join(buffer)
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header, html = data.split(b™r  \n', 1)
print(header.decode('utf-8'))
#IEEBRNEEES A XY

with open('baidu.html’, 'wh'}) as f:
f.write(html)

s.closel)

def main():

socket client()

if _name__=="__main__
mainf)
16.4.2 fR %5 28
MEFinmizfBlE, REB[BHREEE LK,
REBREELEENET— w0, HREREMEPinHE
. WRENBPimAEERET, REFEH51ZE P inESocketE
ke, BBENBEIEMTEXSocketERE T o
REBSTHEZEWwRD (2080) K, §EEE—1MEFPwE
, 3, BEIEZSocketiEE, BTHRSEBBEREREEZT PimiERE, B
ZEBX D — P SocketZEEEMNB N EFPimBEN. HEHE—H
Socketfix#i41n: fRFEFMHUE. RS\ O, B il . B imis
O
REBXFERNWONZINEFPmiak, ST EESRTE—
THHEENFEEAE, SNRSE—RIAERS — 1T EPim.
TEHRE—THENRSSEEF, BTEEEPmEsE, £
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& P 2 IR H 7R/ & 00 CHelloB & Bl X,

B it 82— NETIPvAFITCPIMY #Socket, EIEWT .

s = socket.socket(socket. AF_INET, socket. SOCK_STREAM)
ETRAEETAMINR D, RS[BATEFTZRM K, @
LGB E B FE—BRR K IPHEE £, el XA0.0.0.048E 21 B A W 2& 1
#E, HEE[AH127.0.0 188 AL HE, 127.0.0.1°2 —NHFERIPH
i, FRoRAYLMIE, WRMET) XML, B um A0 6 B E ALIE

TAEERE, MBI R EEHRER,

im OSHEMERIEE. BATNENRSTEFAERS, A
DLA99IX P ixm OS5, JEFR, /NTF1024Miw O S AMA EIFERAWNRA
BEGRE, B1EWTF .

# IRELA 4142

host = socket.gethostnamel)

#RBROS

port = 9999

# 50T im O

s.bind((host, port))

BEEEAlsten\FEF B ERIHRD, TANSEIEESEHE
R KEE

#RERAEED, BIEHA

s.listen(b)

BETR, BREBEFBEIT—TRABAEZREZ Pin N E
B, accept\&E&E[FHEE—IMEPInERE, BEUOT.
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#
S

_*."

while True:

#ERE-THER

sock, addr = s.acceptl()

# QB EIRAETCPER

t = threading.Thread(target=tcplink, args=(sock, addr))
t.start()

BT EERAMOEIEE ( #HRE ) RKAE, SN HE%RE

ALEEENESREPEEAEZRAMET PmERE, BIFOT.

def tep_link(sock, addr):

print{'Accept new connection from %s:%s..." % addr)
sock.send(' ¥z il 3] Python ™ & 4572 !'.encode('utf-8'))
while True:

data = sock.recv(1024)

time.sleep(1)

if not data or data.decode('utf-8") == "exit":

break

sock.send(('Hello, %s!' % data.decode('utf-8'})).encode

('utf-8"))

sock.closel()

print('Connection from %s:%s closed.” % addr)

BRI, REBEELE—FRIEE, ARSFE iR

BHE, HIEHeloBEESEE Pin,. WREPin &1L T exitZFF &8,
MEREXAEE,
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#
S

_*."

ZEAXTRESHRERF, BINERE—1TEF

k.
s = socket.socketisocket.AF _INET, socket.SOCK_STREAM)

1z 17

# R AN EY 2

host = socket.gethostnamel)
#iIRBm OIS

port = 9999

#ENERE

s.connect{(host, port))

# FUBORIE B
print{s.recv(1024).decode('utf-8'))
for data in ['/[NEF', /NER', IVER']:
# RIAEIE
s.send(data.encode('utf-8'))
print(s.recv(1024).decode('utf-8"))
s.send(b’exit’)

s.closel)

aLly —

Uy 75 [T

, R1E

AR, BERPmEFETTERBRE T, MRSBEFEKIT

%, #miECI+CR R T,
T E M ETh s & #BKHE,
PR 55w RS SR
#! fusr/bin/python3
# —*— coding:UTF-8 —*-
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W EEHW = o

#
S

import socket
import threading
import time

def socket_server():
# €2 socket IR

server_socket = socket.socket(socket. AF INET,

socket.SOCK_STREAM)

# IR T2

host = socket.gethostname()
port = 9999

# 40 € i O

server_socket.bind((host, port))

#IRERAEEL, BIL/GHBA
server_socket.listen(b)

while True:

#EZ-TENEE

sock, addr = server_socket.accept()

# BB &I R IETCPER

t = threading.Thread(target=tcp_link, args=(sock, addr})
t.start()

def tcp_link(sock, addr):

print('Accept new connection from %s:%s..." % addr)

sock.send(' ¥ il % =] Python [ & 472 ' .encode('utf-8'))
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#
S

while True:

data = sock.recv(1024)

time.sleep(1)

If not data or data.decode('utf-8') == "exit":

break

sock.send(('Hello, %s!" % data.decode('utf-8')).encode
("'utf-8"))

sock.closel)

print{'Connection from %s:%s closed.’ % addr)

def main):

socket server()

f name =="' main '

main()

E P un RS SCH -

#! fusr/bin/python3

# —"— coding:UTF-8 —*—
Import socket

def socket_client():

s = socket.socket(socket. AF_INET, socket. SOCK_STREAM)
# IREX A B + 41 25

host = socket.gethostname()
port = 9999

# B ERE
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s.connect{(host, port))

# ZUBORIE B
print(s.recv(1024).decode('utf-8"))
for data in ['/[NEF', /NER', INAR']:
# RIREIE
s.send(data.encode('utf-8'))
print(s.recv(1024).decode('utf-8"))
s.send(b'exit’)

s.closel)

def main():

socket client()

~ main__":

if  name =

main()

REBAE PinHl TS RWE165-1F0165-2F7 7R,

E:\python'\pythoninstall \python. exe D:/python/workspace/socket_server_test. py
Accept new commection from 192, 168. 47. 1:64215. ..
Connection from 192. 168. 47.1:64215 closed

E16-1 RSFWHIEE

E:\python'pythoninstall'python. exe D:/python/workspace/socket_client_test. py
PRI Py thonfl iR HRAR

Hello, /!

Hello, /NER!

Hello, s|\3@!




E15-2 ZEPinfiHiE &
15.5 UDP4R 72
TCPETEUSEEE, FABERFITMUMGNER X%
¥4E ., HxFTCP, UDPTH & 7 3% B M T,
fEAUDPIMIN AR ER L ERE, REZEANEX 7 IPH
J s OSHATMNEREABES. EEAZNEEBESEHIEARATH
BT,

LI

P SAAUDPIEHEEATE, EEMSERE R, XX TAE

r K B §¢ B34 ) 5048 B DU - UDP1Y.

h THERBWAEZUDPIMUZBEIE. FITCPEM, £H

0 UDPHMIBEMIGHNBELHHRSE R, REBEEBERRHO,
BIEWT .

? s = socket.socket(socket. AF_INET, socket.SOCK_DGRAM)

5 host = socket.gethostnamel)

% port = 9999

g # 43 8k O

= s.bind((host, port))

h 1] 28 Socketdf, SOCK_DGRAM#5E T Socketsyz£E!E UDP,

I Eim OFTCP—4, NI AEFEZEFAlisten() 775, mMeEREEEECK

BEEPimEEE, BIEWOT.
while True:
# B EUE
data, addr = s.recvfrom(1024)

print{'Received from %s:%s." % addr)
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#
S

-

s.sendto(b'Hello, %s!" % data, addr)

recvirom() 7R R B EEMNE P im0l Siw 0, X, RS
BWREIES, EEAHsendto(5 T DUIEHIERUDPE S E P o

& FPin{F FAUDPE, EE{MAZEERETUDPH Socket, %A
EAREERHconnect(), HEE@iIsendto(ERE[ AR, BEW
T

s = socket.socket(socket. AF_INET, socket.SOCK_DGRAM)

for data in [b'Michael’, b'Tracy’, b'Sarah’]:

# RIXEE

s.sendto(data, ('127.0.0.1", 9999))

# W EE

print(s.recv(1024).decode('utf-8"))

s.close()

THEM LTI EB R,

PR 55 28 ¥ -

#! fusr/bin/python3

# —*— coding:UTF-8 —*-

import socket

def socket_udp_server():

s = socket.socket(socket. AF_INET, socket.SOCK_DGRAM)

host = socket.gethostnamel)

port = 9999

# 48 F i O
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#
S

s.bind((host, port})

while True:

# IR

data, addr = s.recvfrom(1024)

print{'Received from %s:%s." % addr)
s.sendto(b’'hello, %s,welcome!” % data, addr)
def main():

socket_udp_server()

f name ==" main__

main()

& P i -

#! /usr/bin/python3

# —*— coding:UTF-8 - * -

Import socket

def socket_udp_clientl():

s = socket.socket(socket. AF_INET, socket. SOCK_DGRAM])
for data in ['/NEF', YNE']:

host = socket.gethostnamel)

port = 9999

# RIXEUE
s.sendtoldata.encode('utf-8'), (host, port))
# U ER
print{s.recv(1024}).decode('utf-8"))
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L

|

s.closel)
def mainl():

socket_udp_client()

if  name ~ main_

main()

FREEBANEFPimA TS RWE15-3F015-4F77~,

E: ‘python'pythoninstall python exe D:/python/workspace/udp_test. py
Received from 192, 168. 47.1:65102.

‘ Received from 192. 168. 47. 1:65102.

i |

El156-3 lRSaEWMt{E R

E:'python'pythoninstall'python. exe D:/python/workspace/socket_client_test. py
helle, #|°8H, welcome!
hello, #|"E%, welcome!

E15-4 ZPiniH{iE B
15.6 urllibi& £k
fFPythont, BEF AN T THEED, THEERBANE

urllibo urllib8E 9218 1 W 2875 [a] X4, BB X EXH AT E M E—
M, B —PESEAREIER, JLFETREEFERIURLIE G 8= B
S 21N

urllibR 7 —RIN A THEMEURLMTIEE, Hp&EE BAoEX
ZGETHAIPOST, T M & & 1148 — T £ Python® {# FI GETA0POST1&
15.6.1 GETi& K



+_

Lo 505 0 T ~+< T

W& 5 H o = o -

#
S

_*."

urllib®requestiZER o] BLIEE F{EMIMEBURLA S, L&

E—PGETEXkFIEETN T, ABROHTTPIN, =~HEIWOTF .

#! fusr/bin/python3

# —"- coding:UTF-8 —*-

from urllib import request

def get_requestl():

with request.urlopen('http://www.baidu.com') as f:
data = f.read()

print('Status:’, f.status, f.reason)
for k, v in f.getheaders():
print('%s: %s' % (k, v))
print('Data:’, data.decode('utf-8'))
def main():

get_request()

if  name ~ main__

main()

ET1ERF, FSEIHTTPI A B9LFJSONEIE, RGBT .
Status: 200 OK

Content-Type: text/html

Content-Length: 6234

Data: <!DOCTYPE html><html><head><meta

http—equiv="content-type’'content="text/html;charset=utf-

8"/><meta



http—equiv="X-UA-Compatible'content="I[E=Edge"/><meta
content="never'name="referrer'/><title> & —F, R}
L E1E
nRABAELLN B Es ZXGETE K, #HE(F HRequest K,
iFFRequestt KR NHTTPL o] DIIEiE Kk th RN ¥ 28
15.6.2 POSTiE 3k
;L; WRZEPIPOSTEIE—MEXK, SHEILS EdatallbytesH 3

P
Y % No
t BH—TREER, £ ENERNBENOS, AGEKR
h :
o weibo.cn®E 3 11 8944 =, Llusername=xxx&password=xxx 1 g5 15 1% X\ ,
n RIELHWT:
3 #! fusr/bin/python3
- # —-"—- coding:UTF-8 - *-
5
M from urllib import request, parse
¥ def login_post():
Jt
14 print('Login to weibo.cn...")
F ih= ‘Email:
A email = input('Email: ')

_*."

passwd = input('Password: ')
login_data = parse.urlencode([
(‘'username’, email),
(‘password’, passwd),

("entry’, 'mweibo’),

(‘client_id", "),
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#
S

(‘'savestate’, "1},

(‘ec’, "),

(‘pagerefer’,
‘https://passport.weibo.cn/signin/welcome?’
‘entry=mweibo&r=http % 3A%2F%2Fm.weibo.cn%2F’)
)

req = request.Request('https://passport.weibo.cn/sso/login’)
reqg.add_header('Origin’, 'https://passport.weibo.cn’)
req.add_header('User-Agent’,

‘Mozilla/6.0 AppleWebKit/536.26 '

(KHTML, like Gecko) Version/8.0'

' Safari/8536.25")

req.add_header('Referer’,
‘https://passport.weibo.cn/signinf/login?’
‘entry=mweibo&res=wel&wm=3349'
‘&r=http%3A%2F%2Fm.weibo.cn%2F")

with request.urlopen(req, data=login_data.encode('utf-8'))

print('Status:’, f.status, f.reason)

for k, v in f.getheaders():

print('%s: %s’ % (k, v})

print('Data:’, f.read().decode('utf-8"}))

def main():



login_posti)

if name ==" main_

main()

WiT%REF, HEa AN emailfipassword, &7
£, WSEuNTER:

Status: 200 OK

*"i"-’ Server: nginx/1.2.0

y Date: Sat, 22 Oct 2016 08:38:37 GMT

t

o

0 Set-Cookie: SSOLoginState=1477125517; path=/;
: domain=weibo.cn

3 .

é_} Data: {'retcode™:20000000,"msg":.","data":
M .., "uid":"3538172252"}

=

;F HERRMW, NSO THEER.

G Status: 200 OK

2

\Tm Server: nginx/1.2.0

Date: Sat, 22 Oct 2016 08:46:04 GMT

{"retcode”:50011015,"msg":""\Ww7528\W6237\ub40d
‘W62 16\ubbeb\W /7801951 u8bef","data”:{"username”: "test@al|

yun.com","errline":634}}
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urlibfE R M Th BE 5 IR F T S TPHTTPIE Ko WREE
NWRTAFEDEE, MBLRERDEANEE, RN FTEERR
R AL NIEK, BRENGEFEKLFITHIE, User-Agent
S5 BRARIRN W8S 8,

15.7

YEMNEAESHANEFN, TRBHEAFNREEFAR
AEETBLAHFAT, THR—ESEFEFARXNEIL.

(1) KEHMEEENXE, ZTHNERN—TELRREEE
MENERARX, AXXHERN, BEREERHENEHRER
o

(2) REEREEHE, FRTUSRIDEHELEER. tLw
Exi, WREF-XREXKEY, BUbRE—ENEEREXESR, &
H—EERXBM AT, AFZAHRIFXTMIbE, RIE1R 00y
25 R op 19 3R B 3K EE{E I BT N 89 Tk

(3) Ekmtt, BN UBETUERZZNE R, WEAE
XENEMLENAMANEE N B, 3 — 70, £ EEER
FRR A U D xR IF I B8 8]

15.8 ol AR &

Python [ £& 4 1% 75 2 52 =) IR 2 [ 28 A8 R ADIR 7

&. PythonMERmEE—NRANSEE, aTDIMBITF LA
fTHEXZES.

(1) %30 {F A Pythonf Esocket, 0¥ socket5iEE
HIPHbHE RO v O FHATY8E , £ FsocketmixEdE . W EIE,

(2) 23407 APythonfh 3B 432, M %s S =l LAE BT &b



2 NEKHIWebfR %28,
(3) FE3a0fl{E HPythonfZ HIHTTPE 248, a0fI€liE
HTTP GET. POST. PUT. DELETEi&EK, 0flshiBE K E|HHTTPE
XK, XL 5135 & PythonBhttplib. basehttpserverZ &k,
AUENLS#BTRETZE, ETREE—TPythonEAXH
l WebFF Z#EZ2, f0web.py. Django. Pylon% ., T SEZRMNEM £
Ay BETRIEBEENNHTTP Server ( tTornado ) #Twisted ( Python%
SEERMAMES|E ) ,
15.9 B BAIHT, FUEH
AEABT Python BT HWERIEN—EFTEZ, REREFEMTA
FEBRATREFEENGTSENAZZENEY . EEAEERWEM—T
FE AW E,
(1) T4 =Z2TCP/IP?
(2) 5 URLEpol 28 1 1T AR R
(3) TCP4s#2FUDP%#= 77 5l & SAF SLIL 7
S EEFBRWT [6] 5 .
(1) ERFEREINMIE,
Tﬂ (2) BEFEEZESEA—htmiXH, FETHEESS

O Q0 T < T

kB H W = o -

ES S INCETR
(3) MEBLREFTHT, RR—LHAER, WRIRT
SR T L 0k M5
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(FHERMNA AR T RSB RNTIgEE, FNEHITHRE
T, AFEEELHFEIIANGFFSEECEH. FTEEXRFNA
d, BIMNBENBERNEEZBEINE, REALEASBEAR
Fo

ATETFEFARFORREE, HEBRBIFHREEHIE
EHEE, TEEIMTEHIEE ( Database ) XFh & [ 1B T & HAEF
&6 0.

KEA B 1EPython 3.5F F FHPYMySQLEREEIERE, FH LI
B M. . &,

16.1 BIBENA

MIEERFEERIT, RH1B0EREET ., 2F 7 MR
BE. BREEE, BRNAAET ZEANXRBEEZ20EL70FE R
HHERBERNER EJEAE 6,

Bal, TZERANXEBEESAMHRENRER, FHE
BAEEFZER T

(1) Oracle, #&f “5EMH” , WHEGHR, FomifLE,
LREARBEAIMAFERAE,

(2) SQL Server, #W#X 8% /~dh, WindowsE #ll & .

(3) DB2, IBMEI~=&,

(4) Sybase, ELRABXRZEFT T, BEXEHE,
FERANALERLT, EEHAHRFROUET,

XEHEERESTIAEMEMAEN, FRONFLEE T @A
R HBR, FTEEWebIEFRE, BEETEIHENT L HFEIE
PERREES, WRFANHMEIEE, BRNELBESHEZLRES T,
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Frbl, Tit=Z Google. Facebook, I EEANHMBAT, F—FIMERik £
RENFREIEE, SHRITHOREBEFEER U L.

(1) MySQL, SHIER&EAI 2N REFEE,

(2) PostgreSQL, 2AREEFLE, HILEARE, TI4H
#H R EMYSALS .

(3) SQLite, BxATNEIEE, EEFUABNNAH,

e APythonFF X T2VH, HEBREHRIBER? HRE
MySQL, BHAMySOLE R RES, HTHETUREZRE BRI,
MEBEZMySOLE —RIERFEMNEHET R, LxMAEHARTE,

ATHRERFHNZS, IREZEMMYSQLE T M L ( http://
www.mysqgl.com ) F#H 2 HEMySQL Community Server,

R VFIEITIE I NoSQLEEZE , 1R £ NoSQLE % = AR
EZBEXREEE, EEARZEFREEE 7 NoSALH A FEESAL
TR? XFENEEAEREIRN, £RIEENoSALZ ], BHREFLHB
SQL, #ESALMEG E#INoSALRE S, RIIKXHA AT T -

AETENBPythontn el EEETEE, HAZRANTBEE
e, MRFRBMNBZIXRZLEEENERNSQLIED, RFEFMEX
g

16.2 PythonZi#E FEAPI

PythonBIEEAPIZ A T EG — B EEUEEMIEL M — iRk
0O (API) , thFRADB-API,

f£ % HPython DB-APIZH], &EEEZENNAEOER
mEL, LWETHER. WRNEREEMEIEE, RBREHITKER
%, 3EEFE, Python DB-APIKIHE IIFL B A 7 BRR X L o) 2,
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Pythonfr B ¥3EEE O RR F#4E — 72 &E L E<FPython DB-
APIFISE. DB-APIEX T —RIINFEHNRANBEEFR AN, MUE
AEMEENREREERFNNEEREOREFRHE—BMIHEE
O, BHFDB-APIARREEHEERME T —BNFEED, BEEREHN
BiEE 2 BB EREA A — BN ER,

DB-APIMISCEEBEREE. BE. EE. FIROEEEER
, &, TEHRNZE—HTNB

16.2.1 £R%TE

DB-APIFISE I E #8098 FE e O IR A ML P — =/ E MUK
3B M. PythoniB M T3 #HIABIBERERFHNEF/TE, WXk
16-1Ff7Ro

F16-1 Python DB-APIiEHEM ¢ BT S

TRE R
apilevel A HI B Python DB-APT R4
threadsafety PR P s TR R
paramstyle {E SQL #iy-b 4 F fr) 2 8RR

apilevelfE 892 APIZ 5], B— NFRBEE, FTRXTDB-
APIfRIRFT R B HIDB-APIRSMA S, B, mASZE1.0. 2.0, 0
RARENX, FAIAET.0,

SR L L% K Threadsafety2— N EH HEEEHILT .

ORRAXFTFLEIERE, ZTREANELZHER,

IRTHRERLREEF, KR TURESELR, BFELEE
ko

QRRPREFRLZERE, KETMAZERERE, BT

HZH o
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SRR ELIFLERTFF, R TUEAZER, EERIFIF.

ZHRAIE ( paramstyle ) RERHITZREMERN, SEHW
I HERSOLEE D, EformatR~iEFRFEEAL (FHREX
g RRIL ) , TESEPHTHENDTEA %s, Epyformtk
Y ENESRE, BTFHAEPE, W% (foo) o BR7T Python R =
o, EEIMESHN. gmarktIERBEZ2F A @S, numericRR{E
AN 2ANTFER ( IFRTSHNFS ) , finamedik:foobar
XENFE, Hf, foobarASH % .

16.2.2 7&

AT ERTEEHMAIETE IR, DB-APIFEX T —¥FE,

XESEREXERREM P, JlliET—Texcepth AR Z 1 E

,L%L'
S MR RIWR16-2F7R,
#*16-2 DB-APIE L 7%
A FEES ik

StandardError P e O B
Warning StandardError FEAEEL AR R g
Error Standard Error RV
InterfaceError Error B e O i i
DatabaseError Error 5 A B S A R LR LS
DataError DatabaseError vistik g
Operational Error DatabaseError R FEAAT i I
IntegrityError DatabaseError E/E I TETE LA TR
Internal Error DatabaseError BICHE i R
ProgrammingError DatabaseError SOQL $hiT 2k
MotSupportedError DatabaseError ok P T B FE A L S

16.2.3 EEFR
ATERAEMBEERE, EXVNEEE. EEEUEET



EFEARFIEI BB connectiB i, HABMEBEZ 1T, RIEERAK
TSURERBEREXREHAITIERE, DB-APIEX T R16-3i7~"HY
ZEEAEN ( B X ESTIRRPEENIMFEZE ) o FEEE

AFFFERE,
F16-3 connect R L E B S

J E8R fiit 2EiE
S0 den YrimiE B R, &SRR N i

P user Hra s

password Ry P

Y host EHLE i

BN s beee MR 4 B i

h

0 connect BB ¥ IEBI EEN R, XN EEN KRR B AEIERE

n i . _

EEN R T FN A EAWNFRI16-4F7R,

3 F16-4 EENERAE

5 P g

M cose) VP, A R R R AT T

& _commi) W AR AR $ %, BN TS

}I-‘ rollback() Lk E e M H5 A MET

i p— S

= rollback FA T gEAR T, BATREMEEIEEH TFESL,
LN

commit AR ST AN, FEZURBEEATFES, EF
EEERER,

cursor A IS IR R, BT HIRAITSOLERHLELS
R, HirtEEEXBFEEL A%, MEERFPEFH., R16-52 R

T AENEEE,

= 16-6:2 Firr M 60ME A
F=16-5 fFtrdt | A&
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callproe( func[ args]) S e B RS Carg) WA a8 08 R
close() e CiFUi SR T N
execute| op.args]) 5T SQL #4%:, nlfigf HI&E
executemanyi op,angs) A ERIP ) R AT SOL HdE
fietchone() i AT T RAR A AR 5 None

fetchmany([size])

PSS R 24T, BRARST N amraysize

fetchall(} AT (B4 TR e
nextset() 1= = S Sy R TIEE | {1 g 157 S ] v o
A setinputsizes(sizes) R ERTGE W S AT
P setoutputsize(size[col]) P ELiN g 6 | T (E R aTees L U o
Y F16-6 i trd R
t
h
o & ik
arraysize fetchmany '[P T4, Hik
n description SEH AT, Bk
roweount R T, Rik
3 .
i R R EEZNE M Eexecute*((fifetch*() %, FrE X
5 HIEFEREB/BIIEKREEXWD HETH, Mfetchmany() 7 EEIR,
H " - . w e
= wE— 1T EENarraysizeBRMEREH, SR, A EENERH XTI
T ERENR,
G
y 16.2.4 £ E!
i o=
LA

B @ NEUEE P NEERE Y N — N EEE
X N B — DR

Bl HEIEREEE

xE,

B F X Ry A [E] 89 B 2

HFiREd, ATEHEREHSEMSOQLEIEEHTEIEX HiE{E, DB-

APIEX T HTHAREENENMEREREE, FIARREERSLH

F=16-7r =014 1 sR N F OS5 R B
F<16-7 DB-API#ai& & ¥ f0 45 &
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W

HIEE AT E A A R @ik
Date(yr.mo,dy) 130 e
Time(hr,min,sec) RN E e
Timestamp{yr.mo,dy, hr, min.sec) e e A

DateFromTicksiticks)

il F s 0 LA R B

TimeFromTicksiticks)

Ul 1 £ T LURR S I () (0

TimestampFrom Ticks(ticks)

I B0 LR R I () R

Binarv(siring) Ao I I R IR B

STRING filihF RS %, W VARCHAR
BINARY ik —iEHC A%, I RAW. BLOB
NUMBER iR ECEAI &

DATETIME i s 1 300 e ] 9 3 45

ROWID itk row 1D ¥4 %

JE. #T4 oT$51970-01-01 00:00:01 utcHY 8]

16.3 #UIEE 2%

MERNTBTHEENEZLHRS, FTRENBHEEFEEN

E%ﬁmwﬁm-

EERE. M. . B B,

T ARG DU ERE ATEST, #*F 4 Hemployee, employee
= F B AFIRST_NAME. LAST_NAME. AGE. SEX. INCOME#O
CREATE_TIME,

ERBUEETESTE AN A F & Aroot, i Aroot,

RG22 %% T Python PyMySQ#E R, BEAREIEE 4R
=, NWaI&EFRMEXHFR,

WRNSQALE AL, MELE T REFEEN— LR XE
B, MABEEHFERETROAR.

16.3.1 BFE A ER
TR EREMySOL TESTHIE & 9 L1,
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#
S

#! fusr/bin/python

# —*—coding:UTF-8-*-
import pymysql

def db_connect():

# 3T EUREEE

db = pymysqgl.connect("localhost’, "root’, "root", "test’)

# { F cursor() 77 7 61| 2 — il iR Xt K cursor
cursor = db.cursor()

# 1 Fexecute() T 7Z#117SALE 1
cursor.execute("SELECT VERSION()")

# 1 H fetchone() 77 7ARE . FE3E

data = cursor.fetchonel(}

print ("Database version : %s " % data)

# RABOEEERE
db.closel)

def main):

db_connect()

if _name__ =="_main__
main()

HITERWOT

Database version : 5.5.28

16.3.2 ¢t B EIEAE T
WRBIEEZEESFE, B8 oI LUE Hexecute() 735 A 5 IR
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#
S

PO Bk, 2/EREMPLOYEEMRIZWT .

#! fusr/bin/python
# —"—coding:UTF-8-*-
import pymysql

def create tablel():

db = pymysqgl.connect(‘localhost’, "root’, "root”, "test’)

# f# A cursor() 7% E—DNiFEr3 Keursor

cursor = db.cursor()

# B execute() FiEHMIT SQL, R F T 5 M ER
cursor.execute("DROP TABLE IF EXISTS EMPLOYEE")

# EHAmMAETaOESE

sql = ""CREATE TABLE EMPLOYEE (
FIRST_NAME CHAR(Z20) NOT NULL,
LAST_NAME CHAR(20),

AGE INT,

SEX CHAR(1),

INCOME FLOAT,

CREATE_TIME DATETIME)™

try:

cursor.execute(sql)

print("CREATE TABLE SUCCESS.")
except Exception as e:

print("CREATE TABLE FAILED,CASE:%s" % e)



finally:

# XA EEEEERE
db.closel()

def mainl():

create tablel()

f name ==" main__
4 .
"ﬁ‘Pﬁ" main()
Y %ﬁ?ﬁﬁﬁfgiﬂﬂ_F:
:] CREATE TABLE SUCCESS.
o MMySOLE PimBEEREM, WWE16-1FR.
n

ysgl> desc employee;

e e e e et e e e e F—————— ————— e e e e e e e F——————— *
i Hull | Key | Default | Extra |

e e e e e e e e e e e e e e

i FIRST_NAME | char<28> | NO i NULL ] i

i LAST_HAME i char<28)> | YES i NULL i i

i AGE i int<11> 1§ YEE i i NULL

SEX char(l) YEE | i NULL
i INCOME i Float i YEE | i NULL . i
| CREATE_TIME | datetime | YES | ! NULL I i

- S — }

b rows in set <B.07 sec)

B 16—1 employeeZ= t514
16.3.3 BB EFEN
T HfEASQL INSERTIE A A1 ZREMPLOYEEHE N iE % (JEE
{# A 7 datetimef® ik ) ,
#! fusr/bin/python
# —*—coding:UTF-8-"-
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#
S

import pymysql

import datetime

def insert_record():

db = pymysdl.connect("localhost’, "root’, "root”, "test’)
# &£ Fcursor() 77 7= IR BUEE T AT

cursor = db.cursor()

#SQL B AEA)

sgl = "INSERT INTO EMPLOYEE(FIRST_NAME,LAST_NAME,
AGE, SEX, INCOME,"\

" CREATE_TIME) VALUES('%s’, '%s’', %d, '%c', %d, '%s')"\
% ('xiao’, 'zhi’, 22, 'M’, 30000, datetime.datetime.now(})
try:

# HiTsqhE 4

cursor.execute(sql)

# RRBNBEEERT

db.commit()

print("INSERT SUCCESS.")

except Exception as e:

print('INSERT INTO MySQL table failed.Case:%s' % e)
# R EEHERBEIR

db.rollback(}

finally:

# KA BEEEE



db.closel)

def main():

Insert_record|)

f name_ ==" main__":
main()
HiITERWT .
4 .
‘”‘P‘“" INSERT SUCCESS.
y MMySQLE PinEBRBALR, WE16-2F7To
t
h ysgl> zelect * from employee;
e e e e
N o E— T T e e P
3 row in set
i ysgl>
5 E16-2 BAKEL R
M
= 16.3.4 ZIEEE
via PythonZ 18 MySQL{# Ffetchone() 7 53R B8 & ¥3E, 2 A
- fetchall() 7 /AR AR 2 FHHE .
N - fetchonel): ZAZRBMTFT—TEHERE, FREE—T
PO

- fetchall(): EWEEIREERTT,

* Rowcount: XE2—"REREM, REI#H fTexecute) AER
T

TG AT EBEMPLOYEEZ R Fsalary ( T#H ) FEK
T-1000084 it 5 598 -
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#
S

#! fusr/bin/python

# —*—coding:UTF-8-"-

Import pymysq|

def query_datal):

# T EUEEERE

db = pymysqgl.connect("localhost’, "root’, "root", "test’)

# {5 F cursor() 77 A SR BUR 1B AR

cursor = db.cursor()

# SQL E18154)

sqgl = "SELECT * FROM EMPLOYEE WHERE INCOME > %d"
% 10000

try:

# #47SQLIE G

cursor.execute(sql)

# REFrF LRI

results = cursor.fetchall()

for row in results:

fname = row|0]

Iname = row([1]

age = row(2]

sex = row[3]

income = rowl4]

create_time = row/[b]



e

Lo 505 0 T ~+< T

j%ﬁﬁ%#m-

¢

# B 45 R
print(*"first_name=%s,last_name=%s,age=%d,\n"
'sex=%s,income=%d,create_time=%s" %

(first_name, last_name, age, sex, income, create_time))
except Exception as e:

print("Error: unable to fecth data.Error info:%s" % e)
finally:

# RABEEEE

db.close()

def main():

query_datal)

if _name__ =="_main__
main()
HATERWT .
first_name=xiao,last_name=zhi,age=22,
sex=M,income=30000,create_time=2016-10-05 22:29:37
16.3.5 HUEEEH
T 08RG EMPLOYEE SR & SEX=F ER{E A 'M'#I1i2 X BIAGE
FEEHE .
#! fusr/bin/python
# —*—coding:UTF-8-7-
import pymysql
def update_table():



# T EOREEEE

db = pymysqgl.connect(‘localhost’, "root’, "root”, "test’)

# {5 F cursor() 7 A IR BUR (R AR

cursor = db.cursor()

#SQL EFTED

sql = "UPDATE EMPLOYEE SET AGE = AGE + 1 WHERE

’”:i“" SEX ="%s"™ % 'M'
Y try:
:] # $47SQLIE4
0 cursor.execute(sql)
" # 323 B BIR B 01T
3 db.commit()
5 print("UPDATE SUCCESS.")
M except Exception as e:
=3
T print(' UPDATE MySQL table failed.Case:%s' % e)
g # & R ER
me db.rollback()
finally:
# RABEEEE
db.closel)
def main():

update_table()

if name ==" main_



main()

PATERWT -

UPDATE SUCCESS.

MMySOLE PinEFE#H SR, WE16-3fTR. TRUEKI,
AGEZE 4237,

ysgl> select #* from employee;

i;' | FIRST_NAME ! LAST NAME ! AGE ! SEX ! INCOME ! CREATETINE !
‘f i zhi i 23 ' H i JAB8d [ 28161885 22:29:37 1
i 1 row in set (B.08 sec?
h
0]
n E16-3 REFHER
16.3.6 4037 2 M Bx
3 x
i B 42 VE B T M Br & a2 B X v B9 8098 o
o T W& =M B $3E R EMPLOYEE P AGE K F22 89 Fir 45 BUIR .
M
= #! /usr/bin/python
7t # —*_coding:UTF-8—*—
45
=4 Import pymysq|
Vg

def delete_record():

# T EEEEEE

db = pymysqgl.connect("localhost’, "root’, "root", "test’)
# {5 F cursor() 77 A SR BUR 1B AR

cursor = db.cursor()

# SQL Ml BriE o)
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#
S

-’

sql = "DELETE FROM EMPLOYEE WHERE AGE > %d" % 22
try:

# MITSQLIEET

cursor.execute(sql)

#IRXEW

db.commit()

print("DELETE SUCCESS.")

except Exception as e:

print("DELETE RECORD FAILED.Case:%s" % e)
# R EEREOR

db.rollback()

finally:

# R ERE

db.closel()

def main():

delete_record()

if  name " main_

main(}

PATERWT -

DELETE SUCCESS.

MMySQLE Pin EEMERE R, WE16-4F7~, aTTIEE],
ZHEAN—F BB HEMERT o



ysgl> select * from employee;
mpty set (B.BHA sec?

ysgl>

E16-4 12 7 B B

ﬂlw 16.4 E5

P 54 5 T IR AR S — B

Y BzAHAREN. BYH. —Hi. BEH. B, x4

h SEMEEMRAIACIDEIE,

2 - BEFM (Atomicity ) . — 1 ESZE— AU ITHER
fr, EEBOFERES XM, BLBTRMH,

3 « —EM ( Consistency ) . EEHMFEIEEMN—T—EE

5 RATHH A —BRE. — B SET MR EN,

o WE M (Isolation) . —MNEHKMTFERIMLEST

F the BRE—AFENBNEERERAOBENIEEANEHESER

o BN, RRRAHEIES2ETETRTR

L7

« F A M ( Durability ) . FE&EM hirk A M
( Permanence ) , s— 1 EE£—BEX, EXHIEEDPEIENSTE
NZE R AN, BETREMBENTESIN ZNEFEIZMW,
Python DB-API 2.0 &M T HE P %, Blcommitdl
rollback, RIEMBER AZTHN—EBREAFERATES (AHNEAN. E
A TES )
# SQLM BRic %15 6]

_*."
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L

T

gl = "DELETE FROM EMPLOYEE WHERE AGE > %d" % 22
try:

# MITSQLIEET

cursor.execute(sql)

#IRXEW

db.commit()

print("DELETE SUCCESS.")

except Exception as e:

print("DELETE RECORD FAILED.Case:%s" % e)

# R EEREOR

db.rollback()

finally:

# R ERE

db.closel()

PythonBEERIET, IFESNUFEEHAHFEINS

Bai s — T RELIFEEE S

commit() FIA IR T H B #H#EEE, rollback() 777 BR 2 5k

AT B #fF. 8—THABITE—THES
16.5 IR

NS ERYEETXENRESNIBHEenalm, Ti

— R NS SR ERE BB, EHRNBEL
P PUF JLA B2

(1) BFEPEEXRERNBEXZEAEELUNTIR? RBE



R

LI

%] S5 0 T~~~ T

55 H M = o -

TZIhERIRED, HHARXERBWIRFFEARHETT

(2) BFPEEEETERAANZEIEATIENRIG?

(3) FEFE—BREFEAVRRMPENLS—" #HR
RELHBXBRRID, #5254 X HA4bPythont&E ik &Y & #1577 7%
A F3RTEAE 8RB XA, 2 A6 £ 8RN e1HE
BE R,

AT REERE, BNSENBEFUE TEE—TEEEE,
MBRE T —BRARBERRNARG, & & EMAETIRODHEER,
EEREEIANREFZIESEFUSRIERD (BEE
REFNTTE ) . N E— T30, —BERFERNELHEN

WE, FeEBMREA,

EHESEFN S SAGHTHEBRNR, LW —0H

B, REELT /B THARETEHNRILRI T,
16.6 [EIFARE

(1) Python®rF N1 A3 U Fh 45098 o LE B4

. BiEAMYSQL, RAEPNIVAESE, Kbt
Ao MySQL% #&. i, MEHH, hEMEVHEEEERET R

o

(2) KRN AFRT, SHEERERSZW?

E: WEEEADEFHENELRHE, AEERREEER
GPREANARLY, EWRSEMEN, XHEFHELSE, BEF
BREN IR, MEBBEELT LTI NETE, FEE DI E XM
zto BUEE—RAEAP, HEEERREN S U, AXEFENAF,
Xt ERE N BIERE R 2 R HEUEE
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AETENATHUENXREBEIEEZEMNPythonfE[F. &
AZERAE — T F 2 098 &
(1) Python DB-APIHZHt 7 BREEfE & | FrE kAR O?
(2) BUBEMEE. M. . EEALABE?
l (3) HAlES, ESHHLRM?
A SRBEH AT @R

5 (1) fIE—3%k%, SCENTE, TRABEUASHET,
t (2) MEDEAZEBIE, IS M8 DR ISR A
2 P,

n (3) WEEFRFTRA. KEHE. HA. HFZRE,
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AMHED R T Pythondh BIERNEIR, B TERFERFFZNE

WHFAFTLEREST, FAEBHBE P LKME—RRMIIH,
17.1 TR

e (pzEes ) , RE o] IAEBAE ML ERITH—FhE
o, BEEPEE kAW, R 2EXKMN ERERLNHY, 0
RRRBEHE, RSB HBEMER TR, ETFTMRAL2HR, XTH
APEd,.

Blgo, MEEIMET —PRTT, EXTMPERT —FiEE,
R MunMBsEE, ERUURE B —Kk EIRIEHE., X
B, BMNEE-E0XKMT XA Mg REmFa R, Fo9RTER
ZF L,

FRAPAEMINERESD, BRINTEEEFINTZHENE
R, b AN EEMNMItHEAERE, BMNESE2 /KB RFIEER
RE, HLETHAFPRARILE, f1IDNSIRE B TIARS S,
mRFE AL —TEK, RERSH[BITE, KEXSHP XS
HTML. JS. CSS&xX %, BE I HKERIT, AR ETMERIRE
EENERT.

FAPRPEZHNMIEEREHHTMLAREMAE L, TRERMEREHN{E
BXERE, BESORNAERXEHTMLRE, THXNER. XF%
IR HIIREL

ERBEMBIRPEEFAURLBAFEER. URL (%—&
BEMNF ) ERBANEAMI, H—HBEEMFEXN TUMEEKMN £
BrEENEMNGR A AN —fESENERTR, BEKM EFOERIREKN
i, BEM EENXHEEHE—HURL, URLE S S B H T



|

LI

%] S5 0 T~~~ T

55 H M = o -

i & 703 b3 88 v iz B4 b 3 X URL,

URLEY#& =0 B 38B 43 2H A -

(1) (BREFT) o

(2) FEZFRENENIPHI (AREEHFROS )

(3) TNMHENR AL, WEROXEEZSE,

e & e B B iR it 247 F B ARURLA o DAZRER 238, Bk URL
B RIRPMEFENEFRMIE, EWHERURLANE X ZIRREFRK
THo

17.2 e RN R

eRAEFEE, N—TEkeihFaE s, RiEhttpiFkiX
TR, BEZHEPHNRS, REARZIEN LA Tl ENA B HE
=, ARRXERERFIFHRINMAIIG, SFRIMEERX TR
EIBASN, —B8EEERE, AT HIURDANBERNMEIFEK, AL
E R NEENE 2 Maps, it EEMIAFERER, DL ERE
NSRE—THEREENCRIL, FEEEHANRRILN, UFE
EARERSE. AN EE. EXRNERLIENE, XETHIL
TR, —TREAhpiEXR, —TEEM LA RGBS

e RV RIEABNEHE, RIMMITNERSENT .

ALHBE—TURLIEAAD, NXEFIEMEH,
SHEMA T EE BIuRE, o] 28 T8 R — g A B9 B B A 30 25449 Hh
Ko REF-ETPAMENERR, MAPMETEFKEFNENSE
B o
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FIEFT A S E AL BA DI R F AR ERS B9 8 5o
NTREEFEMS, AFFHANMRIIETEZHN, BEXBEE
FEfRIUBAS . A X FP 7 iR BR BT DU TR B N EUR I, X T LUAH

SR EE o

- ()

ZIEMIZEITBASIERBAEURL, WRFAE, RESTHNIT, K
Z = IE e,

d

J

== 252 ()
S4EE=—URL, SHBASTHRIG, BitEEiHE,
= 3% (0]

FRAMBMRZ G EPHNURL, BETIERNEEERE
BANETRAS, HFRN
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Eg)
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g 0

\fr
=
o
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17.3 e & A JLFr i I5
I PythontAME R AR EREZH, TANBEHNLTPMWE
4, TEREFR,

P 1731 BEXF4%
Y Pythont & B A #) i 4 IEBUL{T RIS AT LSNH, RBEA
h urllibfE R & BrequestB) o, HIEFI15EMEREFEEFHEXT
0 3, REMT.
#! fusr/bin/python3
? # —*— coding:UTF-8 —*-
fk from urllib import request
= response = request.urlopen(’https://movie.douban.com/*)
;; content = response.read().decode('utf-8')
== print{content)
Y gRaNHHESERmIERHXE, ABHBEEBHE
I Bo XFAXNEBAEEES, EMRINE2EFELLNIAE, B
PUEH Z KAk,
17.3.2 EARIERSE
AT LEEARERSE"

SERZ MusE A R RG], —BERAXNIPE—EHE
NIEFRREI ZFE KM E NS, B ERFXTIPFRICAEREIP, M
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#
S

—*."

M BR &I X N IPETA B, SiFEFXPDIPIIARG $, F2 FNEEHLS 0]

2% s
ENHMNBEFEARERS S, BE3FAATENRERSS

HEMBMBENE R, mOIRKRIBOT.

#! fusr/bin/python3

# —*— coding:UTF-8 - * -

from urllib import request

proxy_support = request.ProxyHandler({{'http":"http://
XX XX XX XX XX}

opener = request.build_opener(proxy_support,
request.HTTPHandler)

request.install_opener(opener)

content = request.urlopen('https://movie.douban.com/').read
().decode('utf-8')

print{content)

MBERFZEZ—F, IXRRNERZTELILE, BINSGS
RUWTHZRKAL, REA TN IEA EERNE,

17.3.3 cookie4h I8
N T 22 RAFEMES—SNMiE, EAMMED AL AR

BUEIE, XM EEF AZURLE KT cookielS B, TN E

BRI, REMREELT .
#! fusr/bin/python3
# —*- coding:UTF-8 - *-
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#
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from urllib import request

from http import cookiejar

cookie_support = request.HTTPCookieProcessor
(cookiejar.Cookiedar(})

opener = request.build_opener(cookie_support,
request.HTTPHandler)

request.install_opener(opener)

content = request.urlopen('https://movie.douban.com/’).read
().decode('utf-8’)

print(content)

S5, FUE—MEENATRN, RTUT BAEE RNE
o

17.3.4 $h % AU Y3 28

SHRZMiEEH G R RYLH], MFTRRIERkE —FEE,

R EEXR D —TMEREESEKEERRREF &L HIEK
e

BrRRTHBEEXERPESHENESRERHAR —MEKE
BEAEFEFEK. SHRARECEYH AN ISR, FA1ETK P REN
WRER (AEANYEEE ), BidEdhttpE $ #iheaderLiH, =fl
RIEBRFEBEWOTF:

postdata = parse.urlencode({})

headers = {

‘User—Agent':'"Mozilla/5.0 (Windows; U; Windows NT 6.1;



en-US; rv:1.9.1.6) Gecko/20091201
Firefox/3.5.6'
}
req = request.Request(
url = "https://www.zhihu.com/',

data = postdata,

+—

ﬂPN headers = headers

y )

; @it frheadersd iR E N EE S, FHFheadersil Arequest
o 1EXKD, FOTDIOAEAN KRS

n

1735 &%

3 AFEHABHBMIKE, BREAFTOM,

L BNTHEEIBREWNBLEGH, HLRELNEBEO

K HEBREBRAERER, REBRTFBIFBONNERAERR
T MER FRREEMERANAE, RIEXHR.

B EARREFERN, HIRBEGUEERAERIER,

F HEIBENAPENTEMHFERMES. FRUEABH I

Ir..

postdata = parse.urlencode({
‘username ' XXXXX,

‘password’: XXXXX',
‘continueURI":"http://www.verycd.com/',

'fk':'fkasdfasdf’,



'login_submit':' & %",
H
MBFEREIES, BEMETFERAEXRS, KIBHFEW

T
req = request.Request(

l url = "https://www.zhihu.com/',
-‘”-PN data = postdata

y )

; content = request.urlopen(req).readl)

0 print{content)

¥ BEEHARTMERN LB EREENLE, LK, BEHF
3 JIMERERIEN, INFERSRINBIEENEF. XATEBN
& Wik, BXBNEETUE 2 ERMEXEE

M 174 e RRE—IMEZ I & 2 Top2505 W £k

S WERNHBTRR MR, FPEE R
s HIREI—— B E M B Top250 X P HIEN BB HFE A,
F 1740 HEURLER

I BMNEXRNMETMWE FTop250EE—TTURLIHE MR R, %
WEmE—T1, TTREFTURLELIE . https://movie.douban.com/
top2507?start=25&filter=, X—TE/R 7 26% WML EIE, T
r— T XAk,

* https://X 3= % 8 1% B {5 A https ¥,

* movie.douban.comE Z MM — Rl %, FsmZ MRS
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* top250 2 AR BRI HIR, BIZ & ¥ Top2508 H ik
ENMFF

- start=2b&filter=2ZURLHWFE N SE, NAREKMNZ D&
ERABRRAITIEFH.

XGRS, ATEFMERENBAESS, TN—RE
URLZ A& 5, —8BAEMEED, BEATEHED: Z—HoAS
BEs, EaEE o,

Flan, EMaIURLET LRI 43 0 E A EE . https://
movie.douban.com/top250, Z#E5r. ?start=258&filter=,

17.4.2 711 #MER

FAETURLMAE R, THAulbEREMNMIE AR

HMNMUEEXNRAREFTAREXI TR HMIIEF. EX—
NEZMovieTop, HRPEX — PG T AN —PRIOTEN A
Eo

BN —EEXEFERNSEGHRAE RN LS, Binit
TE. AN, RBOIHENAZ, BINKENEMNEILFILRFLE
. BRERZLFILFR. AEXTAEPRE-—TEH, BIEHMN
BRENICR,

ML HEEMRLNT.

class MovieTopl(object):

def __init__(self):

self.start =0

self.param= "&filter='
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self.headers = {'User-Agent': "Mozilla/5.0 (Windows NT 6.1;
WOWB64)'}

def get_pagel(self):
page_content = []

try:

while self.start <= 225:

url = "https://movie.douban.com/top2507/start=" + str

(self.start)
req = request.Request(url, headers = self.headers)
response = request.urlopen(req)
page = response.read().decode('utf-8')
page_num = (self.start + 25)//25
print( IEZEMENE ' + stripage_num) + 'TTH#E...")
self.start += 25
page_content.append(page)
return page_content
except request.URLError as e:
if hasattr(e, 'reason’):
print('MER KM, KWIEE: ', e.reason)
def main(self):
print('Fraa M\ 2 M e L IMEELHE ... ')
self.get_pagel)
print(' g IEIMEL S 5=..")
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AXTHITHENERFF, BRINREBET —EHFERRE
B, MFRBRAEEH ST HEMLE, tEERFRREE, %iF
FaOUREZREEFEEFETUEHET. ETETERUOMALIE,
EEREDTESHRERANTA
17.43 £BHEXEER

= B BCITINER B0 £ 3 () e e SR WA N8, BRI EEF BT
ZHTMLIEZ N X AR, B2 E D RUTEXEHTMLIE T A XX AR E?

Pythont #iref2 B A F AR ME 7 — N compile sk 81, 1Z &%l
PUES B BB E N FRIA B A AL EN FRIATNXN R 6

FE—iE R RG

html_text = '<p class="name"'>5;&: B/} </p>'

reObj = re.compile(u'<p.*?class="name"'>5/&: (.*?)</
p>.*?")

print{reObj.findall(html_text))

HATXERREF, BHERWT .

REUNCLE

HHITEREH, AN ZAHTMUIREPHXE, 213
compilest 43R5, REBE T —MAXR, BEABEe—1T&F, mE
HhTFHEEITIR T o XEEHENE Hretit & Mcompile R E & 1
NFIEXFE A,

frcompile R A ERIEAN G, BITNFHBEIRE, X3TF
FFEreENRIAK P HNIBEF

, RIEEMMFH,
, REEOTHZITFF ( RELE) ,
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- 27, REBOPMHZINFR ( RELRR ) .
EZHAFHIUERreERFIENFRIAZNIEBEFTF,
THE—TEE 2680~ F.

html_text = '<p class="info">5&E: BREL X Kaige

Chen&nbsp;&nbsp;&nbsp;' \

‘T & k@ Leslie Cheung / sk %% Fengyi Zha...<br>"\
'1993&nbsp;/&nbsp; F E A ff F#H&nbsp;/&nbsp;EE Z1&

</p>'

# s="<span>740137 AiEHr</span>'

reObj1 = re.compile(u'<p.*?class="info">57&: (.*7?)'

+ u'&nbsp;&nbsp;&nbsp;.* 7<br>’

+ u'(.*?2)&nbsp;/&nbsp;(.*?)'

+ u'&nbsp;/&nbsp;(.* ?)</p>.7?")

print{reObj1. findall(html_text))

BEFRAITERWT:

[('BxEl&k Kaige Chen', '1993", ' EAFE F&', 'BIF Z1E")
MBTEREER, BEIXTPI70a PIA—K & RE MHTML

[ sksmm—emgnEa.

FMovieTopzEs, BT AT RN RO BEER—T%(]

HTMLX AR 705, MM X AR P RBITE I EN NS,
FZEPBNEX—TFE, EXAOTF .

def get_movie_info(self):

pattern = re.compile(u’'<div.*?class="item">.*?" ....)



17.44 EAXH
SAXHAIEREE, TERTOTF.
fille_top = open(self.file_path, 'w', encoding="utf-8")
file_top.write(obj)
l XHEBSNNATHNEF12RELXFRAN AT, EEEFALH
Ay BEDIBREEEX—BEART, AR, BRSSP AELH

P

y FXHNEANERE, FEEFEOXN KL, TFMovieTopEd EX—
t HiE:

h

o def write_text(self):

= print(' F e @ X ENEHE......... ')

3 file_top = openl(self.file_path, 'w', encoding="utf-8")

5

M 17.45 TERHL

§ HHEN—BEE, TExEXMERER, BRRE K
s HHXEBEREFTIDEMmovie_spider.txt X, TERLWT .
F # ustbin/python3

T # —*— coding:UTF-8 —*-

from urllib import request

from common.mysqgl_client import *
import re

class MovieTopl(object):

def init_ (self):
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self.start = 0
self.param= "&filter="

self.headers = {'User-Agent'. "Mozilla/5.0 (Windows NT 6.1,
WOWGE4)'}

self.movie_list = []

self.file_path = 'D:\movie_spider.txt'

def get_page(self):

try:

url = "https://movie.douban.com/top250/start=" + str

(self.start)
req = request.Request(url, headers = self.headers)
response = request.urlopenireq)
page = response.read().decode('utf-8')
page_num = (self.start + 25)//25
print( IEZEMELE " + stripage_num) + 'T1 38 ..." )
self.start += 25
return page
except request.URLError as e:
If hasattr(e, ‘'reason’):
print('MEL KM, KWIFE: ', e.reason)
def get_movie_info(self):
pattern = re.compile(u'<div.* ?class="item">.* ¢

+ U'<div.*?class="pic">.* 7'
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+ U

+ U

+ U

+ U

+ u'

‘<em.*?class="">(."?)</em>.7?'
‘<div.*/class="Info">.* 7’
‘<span.®?/class="title">(.7?)’

‘</span>.*2<span.* /class="title">(.* ?)</span>.* /'

‘<span.®?/class="other'>(.* ?)</span>.* ?</a>.* /'

‘<div.*/class="bd">."?<p.* class="">.7 7'

'SiE: (.*?)&nbsp;&nbsp;&nbsp;.* ?<br>'

(.*?2)&nbsp;/&nbsp;(.* ?)&nbsp;/&nbsp;’
(. F2)</p>." ?<div.* /class="star'>.* /'
<span.®?'

+ U'class="rating_num".* ’property="v:average">'

+ U

+ U

(. F2)</span>.*?'

L ¥?<span>( ¥ ?) ABE{ ) </span>. ¥ 7!

+ U'<p.*?class="quote">.* ¢

+ u'<span.*?class="ing">(.*?)'

+ u'</span>.*?</p>', re.S)

while self.start <= 225:

page = self.get_pagel)

movies = re.findall{pattern, page)

for movie In movies:

self.movie_list.append([movie[0], movie[1],

moviel[2].Istrip('&nbsp;/&nbsp;'),

movie[3].Istrip('&nbsp;/&nbsp;'),
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moviel4],

movie[b].Istrip(),

movie[6],

moviel7].rstrip(),

movie[8],

movie[9],

movie[10]])

def write_text(self):

print(' FFIE @ X ENEIE......... ")

file_top = openl(self.file_path, 'w', encoding="utf-8")
try:

for movie in self.movie_list:

file_top.write( B8 HEZ . ' + movie[0] + "\r\n')
file_top.write(' B & FL. " + movie[1] + "\r\n')
file_top.write("sh L& FX. ' + movie[2] + \r\n')
file_top.write('" B8 5% . ' + movie[3] + \r\n')
file_top.write('SE# % . ' + movie[4] + "\"\n')
file_top.write('_ EBRE 42 . ' + movie[5] + "\\n')
file_top.write('fIEEF/ABX . ' + moviel6] + "\\n')
file_top.write("E ¥ 25, '+ movie[7] + \r\n')
file_top.write('" 3£ " + movie[8] + "\r\n')
file_top.write("Z1E AZL. ' + movie[9] + \r\n')

file_top.write('"f@ % ¥ . '+ movie[10] + \r  \n')



print('fME G R E N XH AT
except Exception as e:

print(e)

finally:

file_top.closel)

l def main(self):

’”Pﬁ" print(' FFig M S MF e L AMENEIE........ ')

" self.get_movie_infol)

:‘ self.write_text()

o print(' & HE M E 5T 5=

¥ dou_ban_spider = MovieTopl)

3 dou_ban_spider.main()

5 MiTXERRF, SEDE P EMmovie_spidertxtX ¥, &%
Nt SANNIE ERREIMEXER, EORGHFHRIRE
Y BNERFERNSER, KEHADT.

ba BEHL. 1

%

\ZN HE AR HH R

-

ShLZFR. The Shawshank Redemption
BB . BERS )/ RIR1995(8
SEMS . B=% « 4 F4F Frank Darabont
FBREFH. 1994

HEER/MX . £E

B LR RIS



H1E4s. 9.6
ZVE A% 740538
WEFE: FBILASH,.
17.5 K&E/NGE
AEBT—NRARFEN T LOMRETIR, FER
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BMNEF1V7TEF AR EBMEABBESEANT XEAX P, T
SEXHPRERE, #TEREIMBARAE. F=EENBOTEM
BAOEEEANTIEES, AT BRESEEPNEEERENE,

AERESREENEXESL, FHEFHEH—LHEN
BAE ST,

18.1 BIEFF AL

BAMEAS17E2EHEMB AN REHITHE F17EFIMEHN
BRES ATt g, BRidxf NS BIERFAL.

X ARE NS, THERTHIRINAEIETTH—
Bk, WREETAMXHEE, SEINEEFR, MEEFERXR
EW. HXHLEERE, T RTIXRES.

49, BIMNUMBISEEFSXHERETEIAGFEF, 5B
BRFRERE. uRTEEAGTHREHMNSE LB TRERENR
NEENE, XMAERTMUER, EUNRIMNEEEBEEHEEN
B, WAFEHL . BIETRT %,

NF XA, FRERRETER?

BERER. HXRMNITUBERBENBERGIHEES, B
BITHEERERINEE, XFERNEEINMERBRT A H 89
S, A S E L HIEA RN R ASEIBERE,

BATIREIEBALIRE PR ABEFTF AL,

HIEF AR AN SRk ARFEHEES,
RETAFTPHNRBRERELZRAGHEER SHERREERARNGF
BB B M SRR

HIEF AT XNEROBNEEERXNESTEE, ==
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B RUF 53 .

R, EENRKARGTEEERE,

« BET, EEAUEEDPENRIVKT,

- WBR, MEEREPMER—TEXNR,

- J0E, MEFEORBITER, E—PENRAEHFEENR
FNfFo

- &1, REFEEWFYT, EFSEFHEN—ITRZ T EN
SMETEENRE AT,

ETREEAFGMRNAEFEENEE. BAHEREKGFEERE
SAXHNBIEFERAGERERS NEEEE

BREE—okik, EREG L Adouban_comment,
o fREWOT .

CREATE TABLE 'douban_comment’ (

'Id" int{(11) NOT NULL AUTO_INCREMENT,

‘movieRank’ varchar(20) DEFAULT NULL,

‘movieName' varchar(50) DEFAULT NULL,

‘movieForName' varchar(b0) DEFAULT NULL,

‘movieAlias’ varchar(100) DEFAULT NULL,

‘directorName' varchar(50) DEFAULT NULL,

‘'showYear' varchar(b0) DEFAULT NULL,

‘'makeCounty’ varchar(100) DEFAULT NULL,

‘'movieType' varchar(100) DEFAULT NULL,

‘movieScore’ varchar(10) DEFAULT NULL,
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‘'scoreNum’ varchar(20) DEFAULT NULL,

‘'shortFilm’ varchar(255) DEFAULT NULL,

PRIMARY KEY (ld’)

) ENGINE=InnoDB AUTO_INCREMENT=725 DEFAULT

CHARSET=utf8;

EMySQLPRITIZEN A, BT £ K
BETRAEREBPNABEESABEENTE, AEUOT.
def insert_into_mysql(self):

db = pymysqgl.connect("localhost’, "root’, "root", "test’)

# {£ A cursor() FTARIE— DR R cursor

cursor = db.cursor()

insert _str = "insert into douban comment

(movieRank, movieName," \

"movieForName, movieAlias,directorName,showYear," \

"'makeCounty,movieType,movieScore,scoreNum,shortFilm) *

"values('%s',"%s’,'%s",'%s’,'%s','%s’,'%s", ' %s', "\
"%s',"%s’","%s')"

try:

for movie In self.movie_list:

insert_sqgl = insert_str % (movie[0],movie[1],movie[2],movie

moviel4], movie[b], movie[6], movie[7],
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movie[8],movie[9],movie[10])

# update_record(insert_sql)
cursor.execute(insert_sql)

except Exception as e:

print(e)

Az TTRIE, B LUSIR R write_text 77 A BR o
EAENTERLOTF.
#l/usr/bin/env python3

# —*— coding:UTF-8 —*-

from urllib import request

from common.mysqgl_client import *
import re

class MovieTop(object):

def __init__(self):

self.start =0

self.param= "&filter='

self.headers = {'User-Agent’: '"Mozilla/5.0 (Windows NT 6.1;
WOWG64)'}

self.movie_list = []
self.file_path = 'D:\op250. txt'
def get_pagel(self):

try:

url = "https://movie.douban.com/top2507/start=" + str
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(self.start)

# url = "https://movie.douban.com/top2507start=" + str

(self.start) + self.param

req = request.Request(url, headers = self.headers)

response = request.urlopenireq)

page = response.read().decode('utf-8')

page_num = (self.start + 25)//25
print(' IEZE4MELE " + str(page_num) + 'T1E3E...")

self.start += 25

return page

except request.URLError as e:

If hasattr(e, 'reason’):

print(‘MEL KW, KWERE . ', e.reason)

def get_movie_info(self):

pattern = re.compile(u'<div.* ?class="item">.* ¢

+ U'<div.*?class="pic">.* 7'

_I_

+

u

u

U

=

‘'<em.*?class="">(.")</em>.* 7’
‘<div.*/class="Info">.* /"
‘<span.®/class="title">(.*?)’

‘</span>.*2<span.* /class="title">(.* ?)</span>." /"
‘<span.®?/class="other'>(.*?)</span>.* ?</a>.* /'
‘<div.*?class="bd">."?<p.* /class="">.7 7'

'SE: ((*?)&nbsp;&nbsp;&nbsp;.* ?<br>'
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+ u'(.*?2)&nbsp;/&nbsp;(.* ?)&nbsp;/&nbsp;’
+ u'(.*?)</p>.* ?<div.* ’class="star'>.* /'

+ U'<span.®?’

+ U'class="rating_num".* ’property="v:average">'
+ u'(.*?)</span>.*?'

+ u'.*?<span>(.*?) AiE{r </span>.*?"

+ U'<p.*?class="quote">.* ¢

+ U'<span.*?class="Inq">(.*?)’

+ u'</span>.*?</p>', re.S)

while self.start <= 225b:

page = self.get_pagel)

movies = re.findall{pattern, page)

for movie in movies:
self.movie_list.append([movie[0], movie[1],
movie[2].Istrip("&nbsp;/&nbsp;"),
movie[3].Istrip('&nbsp;/&nbsp;’),

moviel4],

movie[b].Istrip(),

moviel6],

movie[7].rstrip(),

moviel8],

movie[9],

movie[10]])
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def insert_into_mysql(self):

db = pymysqgl.connect(‘localhost’, "root’, "root”, "test’)
# & A cursor() AA G — D ilFFRXT & cursor

cursor = db.cursor()

Insert str = "Insert into douban comment

(movieRank, movieName," \

[3],

"movieForName, movieAlias,directorName,showYear," \

"makeCounty,movieType, movieScore,scoreNum,shortFilm) "

"values('%s',"%s’,'%s’,'%s’,'%s’", " %s’,'%s’,'%s',"\
"%s','%s',"%s")"

try:

for movie in self.movie_list:

Insert_sql = insert_str % (movie[0],moviel[1],moviel[2],movie

moviel4],movie[b],movie[6],movie[7],
movie[8],movie[9],movie[10])

# update_record(insert_sql)
cursor.execute(insert_sql)

except Exception as e:

print(e)

def main(self):

print('FFIE M Z M 8 L IMBLEEE ... )
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self.get_movie_infol)
self.insert_into_mysql()
print(' &3E MEL 5 5=
dou_ban_spider = MovieTopl)
dou_ban_spider.main()

MATZAER, BIER Z s S E i AN E03E%E, RISCINER

N ENFA L, WREBEFIEHRTT, AERXURIS-1T~NER (1

%] S5 0 T~~~ T

55 H M = o -

S EBHMYySQL-Front&E Pis B R ) o

] misseAmnk L= T ApARENETE v diectieiames  showiear skl ey AT mitwsaEon_ . saoreklim sheatfabe
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1. BB AERILE,

BES T A XEREBERE LR, EA—TIRLE 2
AFEANERERA, MATERBEERE, WRERZ M AFMEN
BERER S,

BEFXEERE, BISINERLHO#] .
EREIERR—PEXEANE M FTEEIRREE K 73K
ETERNERE, AZ0EM, #ilRBAEARNHBEE, IEPHG—
ErbBos A BN — T RER, ML AHERNE A,

TR HR DB, AAFITEHRE. BTEREHN—TEE
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MFINEE, FrEEBZRERTAARERAA—TEE, THEN R
ST ERNTNEE

TERGEMD, HRETHE. pBATHRMNE T, Bkl
E—TOBEEXARESR. TUEHFHERRERN A, ERMETII
BEAEARAGEERE R —NaOES @A Z ML, BEAEER
BN, MRS 2460 KBB4,

ENEROMI T, MELAFRRHETHEGRL mED
Z5 TR

LEABERATHANN, RESEaB3s5 —HEHR, K
MRERGH HIBKRELHFEERLE, #HREMERSBET, XHE
TARE. BEHE,

BETREN B LIMBHRERE. XHFEM. BB EXEE
Bk,

18.2.1 BB E R ERE Rk
FREFEENESETS RN POEEI S, X35 DUHER
Hk, i, E—1TEFEXTNHA, ZANREEEEETFRERERF

FEHEEZEER, INRTLE, B3FRBHEEEEER,

1+1 config
=] db.ini

E18-2 Bl & X4 EME
ETI, FNNEESIANFEEEERERE X,
— MR BIEUE R, EERERS X HFFEE—Tconfig ( BBEX
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%) XK, BEZXHXRTEEd.ini ( BFTMBER, B2XRE
TEBOBR) X, SMERWEI8-2fTo

X Hdb.inifBREMTAZR ( UMySQLAHI, HAbidEeE
o UEREBXRETE)

[MySQL]

host=localhost

user=root

password=root

port=3306

schema=test

charset=UTF8

HBFEREXHE, ETRREEMEEXNHFNER, £ 5
AR XX P A E— 3 kcommon ( A& ) , AT HFRXLE
IR ER,

EX—PEBR, #ER4E Anamed_tuples.py, BT EXAFEHN
AFTH, FHFRBOT .

#1/usr/bin/env python3

# —*— coding:UTF-8 —*-

#

# EXMBHNBFIRITTA

import collections

# FFMySQL HIREE R

MySQL = collections.namedtuple('MySQL’, ['host’, 'user’,
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#
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‘password’, 'port’, ‘charset’, 'schema’])

ZEBRE X T RBMyYSQLAR & 7 {3 F 898 FR T4 o

BETREXRMEEXHEENER, ERGEA
conf_utils.py, AT ERHRBEEXHNEE, TMREWOT.

#1/usr/bin/env python3

# —*— coding:UTF-8 - * -

#

# AL B X

from common.named_tuples import MySQL

import configparser

class ConfigReader:

#path MELEXHMNTERE, HIABEEZEA

def __init__(self, path):

If path is None or len(path) < 1:

raise ValueError('The config ini file path required.’)

else:

self.conf = configparser.ConfigParser()

self.conf.read(path)

# EMySQLEREEREE LR, 1REIMySQAL
(host,user,password,port,charset,schema)

def get_mysqgl_info(self):

host = self.conf.get{'MySQL', "host’)

user = self.conf.get('MySQL", 'user’)



pswd = self.conf.get{'MySQL’, 'password’)

port = self.conf.get('MySQL’, 'port’)

charset = self.conf.get('MySQL", 'charset’)

schema = self.conf.get('MySQAL", 'schema’)

return MySQL(host, user, pswd, int(port), charset, schema)

REBUEEZEENRENXHERG, ETRXEEIEEERE
P BRI R (AR, i A5 45 B imysql_client.py.

P
y #l/usr/bin/env python3
r‘] # —*_ coding:UTF—8 —*—
0 #
n ;
# MySQL BRI E
3 from common.conf_utils import ConfigReader
é—} import pymysql
M import datetime
=
I # MySQL SRERfiiE E & =
hs def connect_pool():
2
\JTU'* cr = ConfigReader('B2 & S 4 46 X7 # 1= /db.ini')

conf = cr.get_mysqgl_info()

return pymysgl.connections.Connection(host=conf.host,
port=conf.port,

user=conf.user,

password=conf.password,

database=conf.schema,
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charset=conf.charset)

# MySQL ;s —EiEE 18 7 A

def query_table(sqgl):
print('Mysgl client query start...")
start = datetime.datetime.now()
print(sql)

result = []

try:

conn = connect_pool()

cur = conn.cursor()
cur.execute(sql)

for row in cur.fetchall():
result.append([cell for cell in row])
except Exception as e:
print{'Query from MySQL table failed. Case: %s \n' % e)
finally:

if cur:

cur.closel)

If conn:

conn.close()

records = len(result)

end = datetime.datetime.now()

print{'Mysql client query completed in %s seconds. Records
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found: %s\n’

% (lend - start).seconds, records))

return result

# MySQL & — 8B E ¥ 77 &

def update_record(sql):

result = []

try:

conn = connect_pool()

cur = conn.cursorf)

cur.execute(sql)

except Exception as e:

print('update MySQL table failed.Case:%s \n" % e)

finally:

conn.commit()

if cur:

cur.closel()

if conn:

conn.closel()

return

ZRRPEXTINHE, F—THEFEEEETL, FEA
XM AEPHEEEEXHNTERE, FBEEABRSENEEXHDN
HR, NP EBREEXHELRS, HFBEIREXHEERNIIEEERE
B1YE;, F1MABWAA, ZAARBEEANNAsqghEa LI ERE
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£, IMEERREREMEFERMNsal, HITLUARZTEAREEN
R, BE=E=TAEFBEFZE, ZHEITUSSIHEAN. Bk, MER3T
BIEE FsalfhsT, BANGHEET Nsqlfs Nz AR a7 LI,

DI EABFEEREERMECIUAN—P RG], ERAEIHF
BRZM, RROARFEE CH IR EE S HER,

18.2.2 XHE ARk

It 4 T BCSVXH T ANNERL LI,

A BEAEEPEESBEFEEFELAELEREACSVX
f, HEXHBEIBHFENFTRLEEEAXARNTE R, FTEMCSVH
HB AL AFIHT A,

R CSYV X E N Tl b iE &, ARG RS AT
commonX &g, Eidy4 Acsv_utils.py, SEIMELOTF .

#l/usr/bin/env python3

# —*— coding:UTF-8 —*-

# CSVXHHERETIR

import csv

# BHEIE S NCSVXH

def write_csv_file(path, head, data):

try:

with open(path, 'w’, newline="") as csv_file:

writer = csv.writer(csv_file, dialect="excel’)

If head is not None:

writer.writerow(head)



|

LI

%] S5 0 T~~~ T

55 H M = o -

for row in data:

writer.writerow(row)

print("Write a CSV file to path %s Successful." % path)

except Exception as e:

print{("Write an CSV file to path: %s, Case: %s" % (path, e))

KB, pathFTESEMCSVIHNBFENLHLE . headH
ERACSYVXHHXHL, TJURBEREME, BRELZN—TIIE,;
data W B ESACSVXHMEIE, WEEEZAN—1IEK, §—174EE
XNN—1H%, MRFESAZITEE, FEELAKEIRNOT
BNEHE, JIRPE—IITEA—TIER, SNEAXHHN—TT,

18.2.3 BB & X LR K

182.2Z TR BHCSVXHE, TEFXH AEBEXA
Ro MEWRESHREEE AEE, RINFEZFBY KX R EER
1o

BR ¢ R IX—RE A R RIEH S, AR EFSBGTH 4 X
EOERL, ERENERSFERDREXHE, BNFLEHME KX
BDE R IR FE R ZILE N E X —FMER, B DIEp 4 &RIXRIRIE
REXFREFTZESNMEREGTIE, SXHFXR/NMEBE—E KN,
mEEMETES, BEIARHT XEFERERER,

BELIAXNHEREGEERR, STNER—F, ZERBET
commenX &£ T, 4% Acompress_utils.py, fREBIITF .

#1/usr/bin/fenv python3

# —"- coding:UTF-8 —*-
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#XHEFETR

import tarfile

import zipfile

# EHzip A R4 X, Z AT Windows &4t
def zip_compress(source):

source = source.decode('UTF-8')

target = sourcel[0:source.rindex("."})] + ".zip’

try:

with zipfile.ZipFile(target, 'w') as zip_file:
zip_file.write(source,
source[source.rindex('/'):], zipfile.ZIP_DEFLATED)
zip_file.closel)

except |IOError as e:

print{'Compress file[%s] with zip model failed. Case: %s" %

(source, e))
target = source
return target
# fEHtar ARG X, ZHTLinux &4
def tar_compress(source):
source = source.decode('UTF-8')

target = sourcel0:source.rindex(".")] + ".tar.gz’

try:
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with tarfile.open(target, "w:gz') as tar_file:
tar file.add(source, arcname=source[source.rindex("/"):])

except |OError as e:

print('Compress file[%s] with zip model failed. Case: %s' %

(source, e})

4y

target = source

return target

# XY ERERITE

def compress_rate(source_size, target_size):

return round((source_size — target_size) / float(source_size),

XHEERRLIME, ETRLIMBH LEER, ZRRE

G FcommenxX &£ T, BEEZF Hemail_server.py, fRIZI0T .

#1/usr/bin/env python3

# —*- coding:UTF-8 - *-

#

# BRARSS TR, s8R A T i 4 a9 BB 4

# BB AER TN, RIE T E o) UM BR B 4 SR 4
import datetime

import 0s

import smtplib

import time

from email.mime.base import MIMEBase



from email.mime.multipart import MIMEMultipart
from email.mime.text import MIMEText

from email import encoders

from email import utils

from common.compress_utils import zip_compress,

compress_rate

Ay g

y # to: Wik A%k

:] # cc: #hik AFl R

0 # subject: HEH- £ 2N

¥ # content: B A =E

3 # attachments: BE£F 4831 &

g # delete: B4 & 1% A 1 /5 /2 & M B Bt 40 J& 44
{EEJ; def send(to, cc, subject, content, attachments, delete):
;[: user = "email service address”

g password = "XXXXXX"
QN

¥ # ETEHIRS
server = smtplib. SMTP_SSL("smtp.163. com’, 465)
smtplib.SMTP
server.login{user, password)
start = datetime.datetime.nowi()
content_msg = MIMEMultipart()

content_msg['From'] = user
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content_msgl['To'] = ";".join(to)

content_msg['Cc'] = ";".join{cc)

content_msgl['Subject’] = subject

content_msg['Date'] = utils.formatdate()

content_msg.attach(MIMEText(content.encode("UTF-8"),
_charset="UTF-8"})

content_type = 'application/octet—stream’

maintype, subtype = content_type.split{'/', 1)

# T ES

compress_files = []

If len{attachments) > O:

for path In attachments:

path = compress_attachment(path)

WMRBELGE X, AT MRS $

If path.__contains__('.csv') is False:
compress_files.append(path)
attachment_file = open(path, 'rb’)

fille_msg = MIMEBase(maintype, subtype)
file_msg.set_payload(attachment_file.read())
attachment_file.close()

encoders.encode_baseb4(file_msg)
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#
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basename = os.path.basename(path)

fille_msg.add_header('Content-Disposition’, ‘attachment’,

flename=basename)

content_msg.attach(file_msg)

try:

server.sendmail{user, to+cc, content_msg.as_stringl(})

end = datetime.datetime.now()

print("%s Email send successful in %s seconds. To users:
%s"\

% (time.stritime('%Y—-%m-%d %H:%M:%S’),

(end — start).seconds, ",".join({to+cc)))

W R MERERIR A True, BG&A AT, BB &I1ER DS M ER
B 4+

try:

attachments.extend(compress_files)

if delete and len(attachments) > O:

for path in attachments:

os.remove(path)

except |IOError as e:

print('Delete attachments were failed. Case: %s’ % e)

except Exception as e:
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raise RuntimeError("Send email[%s] failed. Case: %s" %
(subject, e))

finally:

server.quit()

def compress_attachment(attachment):

length = os.path.getsize(attachment)

R K FEF2MB, 3K 48 K4

if length > 4194304

attachment = zip_compress(attachment)

print('File\'s [%s] compress rate is %s% %'

% (os.path.basenamel(attachment),

compress_rate(length, os.path.getsize(attachment)) * 100))

return attachment

U EEHHRREN—ERERLIN, SR, BBHERELHSS
AR ERZH, XEARFARAREASE,
18.3 #iE /T B9 SLEN

AREREN, PN F—F-FNBPERT — "Wt
—" o MERREBAZHE, FHEFNECESENFEALF, /LT
IEE—TPABAZET,. WOTERG, MESE T &M mIE A
4. ST EaMERAS. SThBEEH2. Z5ExRs . A7
NHEITEEIERE, NIZIEARFXRABIRE TEFESTHNESE, Wik
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REBIRETEIRENE D,

HETHEMEXFENEFESIITR? ERHNFLEHLESR
HEN, REARZ,

BETXERFAEENEE, SEEH/LTER, iXELH
BHETHT, EH—EHERERART.

THEHSEILTINEREARF R0 A EIE.

HE—: BIEEW

FXEBE, EWRERFXNRFBHANTRFLIEN T . RE
mHHBEK, REINEHIBIMNAREAXRTEEF—EFSERSNERE,
it TR A BE —miEH TERE, WMETHHEHREH,

BASIMAREFEHEZEIEL TEDRK, KREUEFH LB

BB RAZMRME, LI BH/NFESLI, NEEBITXK, MEDT,
L7 FER A DU B E R RE R X AERER, TEMATH 7
TR

#l/usr/bin/env python3

# —*— coding:UTF-8 —*-

# coding=utf8

from common.mysgl_client import * #3| A¥E3EE 2 /EfE LR

from common.csv_utils import * #3| A CSV3 4 4h 1B 5 1k

score_range_csv = 'd:/score-range.csv"

def movie_score_rangel):

query_sqgl = "select

movieName,showYear,makeCounty,movieType,movieScore" \
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" from douban_comment order by movieScore desc’
query_result = query_table(query_sql)
return query_result

def write_Into_csv():

head = [HE B, ' EHREH, 'HIEER', 'HEERN', 'HF

4]

score_range_record = movie_score_range()
out_put_data =[]

for row In score_range_record:
out_put_data.append(row)
write_csv_file(score_range_csv, head, out_put_data)
def mainf):

write_into_csv()

if name ==" main_ "

main()

WiTL ER R, TRIAEJEF R E M T %4 Ascore-range.csv

y I, FTFHZHE, JEIXHEPIHRNE, W0E18-3FR,



o D E F
%%EP i%ﬁﬁ H{EEZE BEEAH BFFS

=N gk 1994 =[F LIE EIS
ERHIEA 1957 £EF EItE 03¢
EZWALE 19907 BAF  EIE E&
2T AR 1994 =[E Ellg Z18
EANRFA 1994 % [E ElItg zh{E
F{EEhEE 1993 =[EF Ellg HE

O N o= 0 D -

© © DD WOWW
L = = &~ N N O

o
coO -3 O

«"P“-'* i§|ﬁi~}€ 2009 %El PFEE
‘: E18-3 1% 5 H 43 B B
h ARG FERTHIEERERBAXGENER, FE5R
O ZEZRFBEM. HNECSVIHMNER, RE—FRIBHRTLLT,
n

MEFHBHEBZTECHNAR, I FBESHEH, HEHTE
3 WIS HTEIEREIM A P RBEEAR,
5 FYNFANHGECZEARER, TEEFS U EIFH,
M mprm A SRS, BN AR X ERER b,
§ BAFXL—TERER, ATARZETFHREPHFE?
E FRNFEIDGTFHRRIL, TA—ESHES T HHPHAR,
wn REGWT .
T #1/usr/bin/env python3
# —*- coding:UTF-8 - *-
# coding=utf8
from common.mysql_client import *
from common.csv_utils import *

from common.email_server import * #3| N\ #HB £ AR & 25k
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score_range_csv = 'd:/score-range.csv"

def movie_score_rangel):

query_sql = "select
movieName,showYear,makeCounty,movieType,movieScore" \

" from douban_comment order by movieScore desc’

query_result = query_table(query_sql)

return query_result

def write_into_csv():

head = B AR, ' EBREHR, 'HIEE R, '®E5" 'H
T

score_range_record = movie_score_range()

out_put_data =[]

for row In score_range_record:

out_put_data.append(row)

write_csv_file(score_range_csv, head, out_put_data)

def main():

write_into_csv()

to = ['email@aliyun.com’]

cc = ['email@aliyun.com’]

subject = "¥E 4> HEFTHE"

content = "TE 4> HETHE "

send(to, cc, subject, content, [score_range_csv], True)

f  name ~ main__



main()
WTRERF, ATDFEZEA RN F KR wE18-4F1/~8Y
R o

PR HETES
P E18-4 Wr B Ep LT =
Y AFHEE, TUEIMEPHASHE8-3PNAE— K.
h AXEBRIDSE, BARNT G2 AR A L RIBR L A R
° WRBHTUEE, SHREORIEHEE, 83T 2 BILELE R
SRED, R T ERAIRE S, S5 /L RILE I T ER A A A T
? 4.
5 e IR E MR
% ASEHRESI HBEAROEBMT T, FEERA
FOBORERT A S AT 4 B 4 6 b ) 8 Btop1 02 R EE 5 4 3R
m o
% (]

RABERENFONTF. FHEST, XSEMTIHEII, K15
1
#l/usr/bin/env python3

Tﬁ ZEFSHNRMTENAANE, NEBETHEHNEEZR, X

# —*— coding:UTF-8 —*-
# coding=utf8

from common.mysql_client import *
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from common.csv_utils import *

from common.email_server import *
top10_make_county_csv = "d:/top10-make—-county.csv"
def make_county_top10():

query_sqgl = "select makeCounty,count(1) from

douban_comment "\
‘group by makeCounty order by count(1) desc limit 10"
query_result = query_table(query_sql)
return query_result
def write_into_cswv():
head = ['HIEE R, "HI{E B E]
score_range_record = make_county_top10i()
out_put_data = []
for row In score_range_record:
out_put_data.append(row)
write_csv_file(top10_make_county_csv, head, out_put_data)
def main):
write_into_csv()
to = ['yuzhouliu@aliyun.com’]
cc = ['yuzhouliu@aliyun.com']
subject = "make county top 10"
content = "make county top 10 data”

send(to, cc, subject, content, [top10_make_county_csv],
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True)

if name ==" main_ "

main()

HTEFE, TEINWEI18-5RAHITER,

make county top 10
Emap—; ol B
#52 yuzhouliu, yurhouliu 2016-11-13 17 =i

0’1 topli-make-county.cev

make county top 10 data

& 18-5 & iXtop 10EIE 6981 4
TN, aTEINEmNEEFE, WE18-6TR.
g EE, B2 T7TRMNEENE R,
M FEAT ARG, AW ITMHE0LELRE,
EBERRZREEHMEE, HEFAERLNIBLIXAELZENE, AR
BEANNSHASTEREE,
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i B C D
1 #HI{EEZR HI{ERS
2 EHE 82
3 B 27
¢ FHiB 10
5 EE =E g
5 BRE 9
7 =E EE 7
5 mE XZE A
5  [E 5
10 EE m=E 4
11 &FE fE 4
E18-6 FiEIFE

IS, RZERAANFERCBENTL, VFE
FRNBETEROREATZMIF AL S E K,
A RFN2ETHDEENTE, KFXTUHETEZ SRS, A

SIEAL BT, LREGNAODT, ERBFS LRFH. HEE

K. ZIHEATEXRKXEZAN T,
18.4 W B /IG5
AERHEHHR T RESHMERCANBE, GEEAIEIEST
() 1 B 7R (5 A X EE AR R I AR A
XENRBIREEENEIES T, rEAATEDLIEERE
B, XT2ERNNOEE, JDIEE Z HEHITRA DT
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EH EEME ()
abhs(x) AL [ M b, ) absf-10) FE[E] 10
ceilix) B [ e AR, 0 math.ceil(d.1) iE[E] 5
cmpx, ¥) WA x<y giEM -1, WH x==y HEMO 0, WH x=vyH@EE |
expix) B[ e () x H0Ee"), 10 math.exp{1) 32[] 2.71828 1828459043
fahsix) RO E e R, W math.fabs(-10) 30 10.0
Moor(x) PRI F IR b dL, ) math. Noon(4.90iZ[7] 4
logix) 21 math loglmath.e)iZ =] 1.0, math Jog{ 100,100E (9] 2.0
log1D(x) PR [E|EL 10 Jh Ry x FATEL 0 math log10(100)E ] 2.0

max(xl,x2,..) | E[elEE SR, BTG

min(x1, x2,...) iR [l 5 SR ME, BEETLL RS

S5 0 T~~~ T

modfix) (] x AREROA S B RRSY, PRBSR TR S S x AR, MR T A R R
powix, ¥} x**y IEHIERIE

roundix [.n]} PG [T U x AP TUAC, TG o 0. T3 A B e A

saqri(x) R « WP, SeEeTloh . REEEERGLEE, 0 mathosgri4)B (9] 24+40j

W

A.2 BB & EX

v bipr

E%ﬁmwﬁm-

T3 76 4 P MR — 0, 8 random.choice(range(10)), M. 0~9 il

huvicel s
e BLbk— RS,

randrange ([start,] stop [step]) | MK 5E 8 4 e A EO M AL ST I REHLED, RSO 1

randomy) BEHLERET k8, TE0TER Py
PRI LR AR DT seed., SIALA T R IERE, SEf0FF iR seed, Python
= SRR seed
shuffle(lst) F R R LT
unifiormix, v) BHL T8, PRy A

A3 =ABEHI
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acos(x) A e LT
asin(x) (e x Fr B I S AT
atan(x) 1R[] x {1 R A B R
atan2{y, x} A SER) x Koy HEFRE 0 R AE )M
cos(X) AR [A] S0P ) i
hyvpot(x, ¥) IZIAE LB FHE sqri(x*x + y*y)
sinix) R [R] x S0P aE A
tan(x) B0 o S0P o 2T
degrees(x) LR R F T, 1 degrees(math.pi/2)iE 7] 90.0
radians(x) o 1 PSR 40k 2 L
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