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F8E XALNE (T ) . ENFEAIN, FRIENREIXER
WESY BEXR, ENFRENERrefHZE, ENFREAAN RS
matchXf R 8 A%

FOE BURKAAL:. XHABEE, FMANERZIopen()5 L
TXEBFEBQwWth X, XAXHS Z#HEI X H8#1E, Excel.
Word. zip. rar% & L Z#§ X HBIEFR A,

F£10&E XHSXHREE. FMos. os.path. shutil,
glob, fnmatchHEBEREXHE XHRXBREFTOOAE,

FNERURERE. FEAEES, EFAXSENR, F
BEEMEBELEN, XEMNXS5ETUXER, BENE SRS MEEN
it AR, IDLE. pdb. Eclipse+Pydev% REHMRIEEAEEAR,

F128 ZESSHTLE. F. #HE. PE. 2B
GPUNIE, FRZEBESZHERRERAR, EESHENRB T XA,
AEHEFEHFEBZRSELZZA, BiE, sparkIFTitESGPURRE.
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1.1 Python2 X# —#i55

BEARD AUPython@ —Fp “KERES" . RATEXRIETF
Python#i 2B K EMv A= 2, {EPythoniE S I K Ete A% B 1Efl <
o, PythomEES & F R E T— & B HEURIMonty Python's
Flying Circus, Pythonz % Guido van Rossumi;& iX &[5 & 1 Bl i IE F4 &
&, BB H1E S & 4 A Python,

HH AEPythonE—NHEES, XtLEFNEHSN, Ziz R
B DL BRPythonfl3& K, PythonH AN EZ—TTHEES, E2—1]
BE¥Yae, T, 2HNRBESENEREES, TS MHBEAREIE
=, BRTUMBRBRNITZI, PythonEZFE BERILMRFEAZTIL
R BEFRSETREHNBERBHTRE, hEXEFHpy2exe.
pyinstaller, cx_FreezesiH fth 25/l T &35 Python®® K H Fif B fic#i 2
ITERAZMEE LN T XS, SAWERET B2 Hexel
Windows oI #1175 7, M o] DLAR & Python i £ 28 TR 5% F0 48 < 4k 3
BE, 8% AEWindows¥ & EIrizsT, HEXEIZFHIEM . msigE
8; PythonXFaHp <% ( How to do ) FIERE A wFE ( What to
do) AR A=, TEXFHONREFEIT ( BAFAREG]FE K a4k
FEREEON REEABEBNGXEME, EXBFELAMNETRNITZIAERE
), BEEEEw, ERKESE5H, FEENEREREN
JLFEXFFRERNENBAFENORRYT BERNERIFFE,

S5, H ASREPythonFra “RKEBES" , XH#WELE
PythonHEERF S z—, ETMUEZHARESHENEFEDT —
XU TEHE, EFhEEARESHNIENLSE, WEARENH
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A Fr A%, Python& J7 M ik B B & 17 F 2§ 37 & Python 2.x#0
Python 3xB M AEEZF A, HERMAEHFREFEETR (6B AL
HEEH—RNBRAES ) o BRAIRHTMRA T 5]ZPython 2.7.13, Python
3.4.6. Python 3.5.3f0Python 3.6.1, Python 3.7E2%&E® A, &it{E
thst = H . Python 2. xF0Python 3.xX W M RINN A = B/1R & B &
EALERZEN (EARENE, BT —EHEMH. SEFAREENR
z9, B—1TMRINARRAZEERZHAEZETE 2N ), Kk
TEXRENGHAXENAE, BZARAERGFREENRANAED
FiEE KWK H, Python 3.xEIEN TR Z FiEENER MR T
— EEPython 2 xBIFRAERE, A F EPython 2. xMIFRAEEE 7F Python 3.x5
HiTT EHMKFES . SR, & TPython 2. xFf1Python 3.xH T EBIE =
BIEREFNEXR, ENZERBERFHTHRATHNEANER, E
iy, FFIERFFLE{EHAPythonZ f, HMEBEFESENRRAE, MERIRHE
B 18]

FEEEPythonfR AN R, —EEEAEZ RS BEREECEY
Python® B NE T4, FTREBMB I TN R, ZOEE 770 HWPEYT
EBETH, XLV EERSZFBTERAEANPython, BEEEAE %P
B, XEOMEPEAHLE, BRELWTIEERTMRAE, XA
BFINE, MAZTHEAZHEPRFEAPythonIR &R BRENRE
LR L, BAXHFNZEERM. F5, SERHFTBOPythonkltE&
HHZE, TEEATRE, MENZAEHEE CHYAFANT BE
thEH TSR REREAZEE —EHITEH.
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1, 2HERONAZHAN, EREZNT EEODUERTRNRE
HH T S&EFHPythonfk BB EN NRAE, WRENEZEDEMA 4
TV REHUNAFE, ENNEATER—FFN. FNES,
A28 2= AL B Mt #EPython 3XE I & 5 A,

1.3 Pythonw#E M e 5 RIS EW

HEME, THATE, FA—RESHE —EAETHBHAR
RISE, Pythonth R {FI5h, PythoniE®E EM ARG A eI 3EM, XRILH
BAHREENRAEKR, EA—EXRERGASINECLTRF
ABENRIBERR. 8. IRFHEETEE " HHFRAEX,
BEH$RZEBEEMEEN, BNBE TN, XBES N ABPythontt
XN REFEN—LEEXENEKR, HSeil—E£EBORIEEALEL,
RHAEFEREE —BRREONNERZE/XLEMSCOEIR, FH—
TSR,

(1) =HEEARHRENRILNEZEMERXER, Pythondt
RIEGEHEWEMEEKR, X—2ORNNZPEE. WRETRIBERNSEEH
xt, BLEIMREFRESEN, EARBEARBRLANT, E4EE
BEXSEERER, MEEXENERSEHRBHE,

(2) BTimportiBO ASGAN—1 &R, RHZEIEE. TE
. BEXENMFFRRXGAN. REBERSGABNE, RHFILSAH
LEFEFHANR, XRUBFETER,

(3) ZREFEFITE. RBEX—REENNERLZGE
—12=f7, FEEFANZSEN— 1 =K, ESEmENI—1=
o REXHENMESEE RNREGFEFAHRIEEIAE, HiEEXE
MER, FREENHFE—FHNGEHE, FEXBRNZHFERE, =
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EZE2RSKRE M, [EWThe Zen of Pythonffii: Sparse is better
than dense. Readability counts, FAWE = FI4N 602, 7 IEE HNE{E
ZAAFTPESHNUAESEN— =1, EAEXBRARKINMESH
MEAXBSEAARON BRI AT ESTHRMENESHUE N
o IEMPERBEN TIRSKREBATEM, EFTB “skinAst,
NEIBEM,; Ak, XERHBAW, —K—5h, XRZEW,

(4) REFEEIKNED, R BOEK, JUEREFRD
ZPNE—EmNiEL, RIERIBEERFNETEM., wREQJHE
AEKMBERERE, RHFEHZTH (line continuation
character) “\" , B FHERSSZTRLBEXRTE—FE
T,

(5) B2APythonEZEBEFHHPNILER, EXTERANE

RABWAEZESHNVEEARBSERSSEFNFREX R EN
B4, IE20The Zen of Pythonffrii: Explicit is better than implicit,

(6) XEREMEZN IV SBERILHETHENTRE, 5
TEIERE, —TUEMERFNEFFPNE S RB30% L EHTRE,
fEPython HFA T E AVIBEEI. #=5|5, #HTHTIE, =
SIS E AT RERIEBEXRNIRE,

(7) EFAARENZETREZERENSEETEH. REX
RETEERR, tREENRXZ, FACHFORTRANG S MY & EE
EMEeith, maiPython ¥ BEATREER L, Hik, FHF AN
BB, NiLkEAPython B R, HORE R M PythontRAERE 24
MNR, XREXRERE=7Y BE. A, FENRAFAHARENR
MITEEXNRNIE, RuUgLiZEERERE. XNEAEWMEE.
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—EFAAENKRAREENKREERNDILNFENRE,;, —EFH
SEMNT RBRENR, ETURE, REXAZPATIEEENESR
REANETRENZRIAEE 2 B HNEE,

(8) REEEF A RS ENHIEXREXRESEFNETT
HE, WREX —EHEIAZARMERED, RFREEFETANE
G WRFBENEWNR — P TRESHET —TFIFHERXD
HAiIE, REXAFHUNIZES. JIRMTAHNNEENREE 4
E4MN, N TEENFANERTHAN, SEBEREZEILFIL X,
EABEREHEEE D, JRNHEREKR, BFHEHER, 7%
ERiE, VEEFRH. EABN, NEEEEFERESNFH, T4
Rz, REBERIIRNFFE,

(9) ZHOFABXRZERFURIZBIEIZEE fFandForf 5 145K
ENs, SHRARFHREAGFZIFHANERINF, BIOTHERN
&,

(10) ZAFAEMNBXN RBEPIERI ROFEETER
m, REBREGHEBRANIIR, THSEERE, XETDURDNAFH
HA, BEEEELE,

(1) PABHFRLXRITE, RETIINER,

ERZMAN T AT EPythonREZEMSE M, #2m
pep8. flake8. pylintZ, oI U{E ApipskLdkpep8 LR, REFEM
< pep8 test.pykie Etest.py L F Python KK SE M, pep8F M
B ol ik & #H——show-source. —first. ——show-pep8% .,
flake8%5 & 7 pyflakesflpep8fits =, TLIKREEZHNANE, LEHRE
., {# Apip install flake8a DIE Bk, AEF A <flake8
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test.pyts Etest.py PREGHAMSE M, BT DIE ApipLEEpylint, &/E
£ Bdy <17 T Bpylintsi & ol ¥ 14 T B pylint—guisk i TR F M E
i
1.4 Python i L FF & R 98 32
PythonZHFEIBZ M EMNE, BETMEMTEHEES
PythonERFFENT BEN—PXHX, S TEMREE SR
8, ZTEMIEZEEEANTI, oTUZEAREREBPythonfg#
BRY EBE, T lmidEiE— 1 Lhr 0 H] 358 = 20 £1) B F04E B Python
BT, & NG <R RFHEHYIMEPython 3 B K Htools
\Scripts 3 #F£, RAEHRTTEHNGS.
.\ \python pyvenv.py.\. \Python_docx
MERZ, SHRXEIAGSERF B R ZRHPythonkE 1
IEAEMT T, BT Hcdis< )it E Python_docx\Scripts 3 £
Kb, PifTactivate®i ¥, WA= AU T NETHFETL,
PythonEZ IR MG A FERAEELBEWE -1k,
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h:\users\ﬁung}cd “python 3.5%tools~scripts

C:“Python 3.5“Toolssscriptsr..s..spython pyvenv.py ..%..“Python_docx
C:s“Python 3.5Tools“scriptscd ..%..“Python_docx“scripts

C:~Python 3.5“Python_docx“Scripts>dir p*.exe

EEJJ' ¢ HE)GE VIN?

4|5+ 3884-9EFC

C:“Python 3.5“Python_docx~Scripts E}‘]E%

2A16-11-21 @9:59 98.148 pip_exe

2@A16—-11-21 B?:59 ?8.148 pip3.5.exe

2A16-11-21 @9:59 98.148 pip3._exe

2@16-11-21 @9:59 41,248 python.exe

2816—11-21 B?:59 41 .248 pythonw.exe
5 N4t 376.924 1

FEF 15.927.6089.608 0] HET
C:“Python 3.5“Python_docx Scripts2echo print{’hello world’> > test.py

:~Python 3.5%Python_docx“Scripts>python test.py
ello world

C=“Python 2.5“Python_docx“Scriptsractivate

{Python_docx)> C:\Python 3.5“Python_docx“Scripts >python test.py
hello world

CPython_docx» Cz“Python 3-5\Pythnn_ﬂnnx\5cripts}|

1-1 Pythong #£1 2h 5% 61l 32 #0 {5 A
1.5 Eclipse+PyDeviiE & 2 F0{F
HEL{eEF=EWRFRHIDLERTS Pythanﬁ:ﬁf& ZHERJLAERS £
T EGIMRIEEEAIDLEERN, EEHAAN—F “"HilhERREH
FERRG" WEX+HIDLEER, HIL, Pythanﬁ‘@ﬁ%ﬁpython.exe
A E=tR A&, PyCharm. wingIDE. PythonWin. Eclipse+PyDev. Eric
g HMIDEF ZEHEATENHH#ITT —ENHEK, EHER
Anaconda. Python (x, y) . zwPythonZz EHWF A FEEM 7 —L
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FRANNEFENENT BE, IEXEREATEGLEANART
RENRROE, SARX—UWREE, ATiEBCRRAEZE—T
Pythong F, ABHERBIEZIEEFEE HEclipse+PyDev, BAXTE
RENEHEELE, HERAHEHXMHAERENLE, EFRER
W, EFAKRKENBE, XEFENNENTEZREHLLEIDLERE—
K, THEMRFNEsRMEEET DURDREZHEE R, W
XELFRAERFELF LN —MEiR, PP —EERUEFNEIUE M
INRES R ER{D{EA TIDLE, SRAXKMoEH B S ERNFF LI
R, fEXExVEEX T LY,

HINEEBEE, EEENREAXAPNRAENZEERERT
—ENITTENN BK¥E, 20 IEEE IR A 25 F0 8 & Eclipse
+PyDevifiiE, FFMIXBENEXENTENAB—T

B AERESIEMRAMNECclipseflJava JDK, ﬁFﬂﬁEchpse,
fic % 8 5 FE i Help—Install New Software, 7ZEs# 9% O § & FHAdd
250, 7o #9Add Repository® O d #9Nameh IEE §PyDev, 7
Location iH S http://pydev.org/updates, WE1-2F R, BT kEFH
OK#zH /o F FHiNextiz il # 1T BT,



CEHMBHELETIMO 0 3 ~< T

Available Software
Select a site or enter the location of a site. -

Work with: type or select a site - _m_ﬁ
Find more software by working with the "Available Software Sites” preferences.

[l Name:  PyDev

Location: http://pydev.orgfupdates

Kl

@ ok || cancel ||

I

[¥] Show only the latest versions of available software V] Hide items that are already install

Group items by category What is already installed?
[] Show only software applicable to target environment

E1-2 24 PyDev
PRhEZEREHTHENEE T E BT FH X R,
fic K 8 F 3E B \Window—Preferences¥ T AELE & O, AFH 2|PyDev
BRIFG#HSUENRE, E1-30 &R T W8 EPythonf# B 28 ik
A, ZEFFEEN—NEE, HbnREgE., REDUERESN
FXEEFXREFETENAR, AGRFEECHNESHHETEE.,
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[type fiter text " Python Interpreters CR SRR
b Help c : : python.exe), ble-click to rename.
b Install/Update Limcuac e - i =
Y - MName Location New i
b Maven 2 Ci\Python 3.5\pythonexe  Ci\Python 3.5\pythonexe —
b Mybyn | Quick Auto-Confg |
e~ [Advanced Auto-Config|
a4 PyDev
Builders [*
» Editor
. | up |
4 Interactive Consob|
Initial Comman I Down J
User co e
User Madule L B Ubraries | Forced Builtins | Predefined | M Emvironment | @ String Substitution Variables
4 Interpreters System PYTHONPATH. Reorder with Drag & Drop.
cmierlfl ]| - [ e oldr |
Jython Interpre| & CAPython 3.5\lib\site-packages\python_for_android-0.3-py3.5.099
e i 8 Cipbon 35t pdoporgpone 11 a5
I.o-g.gng & CAPython 3.5\/ib\site-packagesiimages2gif-1.0.1-py3.5.009 @
3:" & CAPythan 35\DLLs
CAPython 3.5\ib
. "”“‘"5:"“9 g C::F‘ytlmn 3.:m
B a— & C\Python 3.5\itAsite-packages
ripting PyDev & C:\Python 3.5\lib\site-packages\win32
Tank: Tage & CAPython 3.5\iib\site-packages\win32\lib
: :““"’"’"ﬂ & C:\Python 3.5\ib\site-packages\Pythonwin
oami
Validation
b XML .
I [Restore Defouts| | apply |
@@ ok ][ concel |

E1-3 B & Eclipse+PyDevif &
1.6 REY BENLF FE
BRT EABRRREN _H#2xE (HTEMBT BRESRE

X Fh A= ) BLSN, easy_installflpip TR E 2 M A4 EIEPythond B E
NEZHR, HPppABEZ L%, FHppANITUEFEINER
H M Pythond BESIR, EXFPythony BENLZE . ARNHESE
B, FHpipTRAETEPythony BERAFEERILIENENER
TRANLITGLITZER, MAAETHF . &MHpipts WA AZE
R1-1FRo
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F1-1 ¥ Hpipis < & H 7 &

pip 5 % il i HA
pip download SomePackage| version | FaEf BRI SE R A A0 3
pip freeze L requirements (9 4§ 209 4 B 40 4 dE
pip lizt S| HY 2 i A2 4 0 B A f R
pip install SomePackage] = = version | fE£R F 8k SomePackage HH Y35 2 M 4
pip install SomePackage. whi AT whi 348k 5 3 R P
pip install packagel packageZ--- e (fE2R) % 4 packagel package? 41" HI L
pip install -1 requirements, txt | Te % requirements. txt 30 PE S AT R R
pip install ——upgrade SomePackage T SomePackage #iH:
pip uninstall SomePackage| version | | HIEE SomePackage BH B8 & B A

7E https://pypi.python.org/pypic 8] LIRS —“NPythond B
MEFEEIR, TTRRESETRORNHTRRENEFEHpp T RE#THE
Hde, WE—EY BEXRRMYET whistHF.exe3l#, KIBEE L
TTRENDREIR, AET RELERNERFT ELKENRERN
C/C++%mi¥es, FALEY BRETNITZH S A YIPythonhR A Xt 89
B RMA, X BLAMhttp://www.Ifd.uci.edu/~gohlke/pythonlibs/ T &
XNNME.wWhiXH (EFE, TEZSXH2 ), AEhEGSRETIEHE
i Fpipfs T #H TR %K. Bla.

pip install pygame—-1.9.2a0-cp35-none-win_amd64.whl

— Rk, EHPPIRALLKEESENERY RENE
A, BEENGRSHIFRASHEMT BEAZINER, ZH
ey BERMTLEY RENRKMRA, XNTHUBHEST BEN
MRAS, Bl

pip install requests==2.12.4

WRBERENT BRELERZ, HFAXNBRESEKRSHE, @
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PLE B 2Ll Fpip installr requirements.txtiX £ 965 <

requirements Xt X4 PRI R Lk N BEESEH B LHK . XD
requirements.txte] U5 T 445, =T DUE Hpip
freeze>requirements.txtis SIE A E L EFEHLNE B REEM A
requirements.txtX ., EHSERFHEDEERNTpipH ST UEE
HihFdp<, Blaowheel, ZA/GH1Tpip wheel-ha] IEEF F & < M1+
WAL, THBER,

17 REESYT BREPNRNSASER
PythonBiIA Z & N B & FE R0 ER, BN T
BEAER, AFENBERMSANNBIREENE=AT BE, X
B LUg/NEFEZETNESD, HEEFRENTYT BE, N\ “KAEE
B NAEXRE, IFENRITSZ2RENBERFEN "SR EN

—H W, UEHTRSRESEZSM. WRFEMT, TUFEH
sys.modules.items() B REF BN HERNWABXE R, B4, TLUE
A sys.builtin_module_names®& & # £ 4§ ¥ it Python # FE 28 MU E IR &

F, XEEREFRRNATEEENRESORMITIE,
LPEREX S A pyEipywilE X i, BEZSB8mEE

__pycache. X# &b EEFHFEHEMN N .pyeXH, WREHZELZ—EN

BaIM.pycXESAURSNTERE, WRBEXHEBLLL pyceXHE
HMNEE, BLSANSENEFER pycXH. EFFTENZE, W
RBEXHFREE, SANAESHKE__pycache__ Xk, Rik, FE
BRI RAGEZE, NZICHH . pyc X BER XA #3035 w4
2 __pycache X3k,

1.7.1 importf&E R 4 [as 7| 4 ]
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FRAXPARNSARG, EANKREENRZAN LERE
TEARS, B “BREXNRE" NENHETHE. WREREF
REMOE, TUASFANEREZE— T8, REEH "JI2.XIR
7" WAKEREFHRNR,

>>>import math #5 AfrEZEmath

>>>math.sin(0.5) #3k 0.5(% i 2 I Z ) IE 5%

0.479425538604203

>>>import random #5 A %R FErandom

>>>n=random.random() #3K15(0,1) A BIFE#1/ )\ ¥

>>>n=random.randint(1,100) #3K [1,100] X [&8] _£ A BE /1 £

>>>n=random.randrange(1,100) #1& [E1[1,100) X [&] & #IfE 1

>>>import os.path as path #5 A#r/& Zos.path, 3 1% & 5 &
Jpath

>>>path.isfile(r'C:\windows\notepad.exe’)

True

>>>import numpy as np #F A¥ EEnumpy, FiZE 5L A
np

>>>a=np.array((1,2,3,4)) #:E I ER O F| L RKFEH PO R

=>>>d

array([1,2,3,4])

>>>print(a)

[1234]



1.7.2 from#E R Z importi R % [asH 4]
FRAXTAINNSANBRIEENNR, FHFETUASANX
RWE—THB. ERSAATRNTDURDERRE, EehhRE,
ARt URCEFATERANREE, T"HEEFCHERZEAT

Ro
>>>from math import sin # 2 S A b s ER &

_,nL_, >>>5In(3)

P 0.1411200080598672

‘: >>>from math import sin as f #28 S A\ A X S 512

h >>>f(3)

0

n 0.1411200080598672

ﬁ >>>from os.path import isfile

5t >>>isfile(r'C:\windows\notepad.exe’)

;f True

Y3 1.7.3 fromi#E L & import*

£ R LEREEO-RRHBER, TR RFARRPE
J

7 __all__TEIEENMAEN R,

>>>from math import* #5 AfREFEmathF FrE XN R
>>>gcd(36,18) #i5 KA £94]

18

-
|

>>>pi #5 B
3.141592653589793

>>>e #% Fle
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2.718281828459045

>>>l0g2(8) #it & D24 K #I X $iE

3.0

>>>log10(100) #it & 104 K B0 E{E

2.0

>>>radians(180) #42/& E ¥ A E

3.141592653589793

XA EEARE, ERRUERESE, TUEEFAER
PR BN RMAREREARERRZIEANE, BE—RHFTHEXE
fEH. —FTEXFESHFRERARENTENE, FRNEREX DB E X R
MMNERPSANNRE; Z— 70, XRSANRAFTARZSE G
A= ENEI, IRZITMERPEREZHANR, RAERE—TSAHN
ERPANREBFIN, Mz FANRERP AR X REEG LA
@], AFFTRENEBRMES ., Gla0, apyXH#HFABTWTF .

def test():

print(‘test in a.py’)

b.pyX#HPANBWTF .

def test():

print('test in b.py’)

SNatER DG, test0 AR TAHKN, MFAbERZ Fatk
B ftest\ AT EFER T, Fl.

>>>from a import*

>>>test()



test in a.py
>>>from b import* #1X & 5 EatE i o f9test() ok £ /% [ A

>>>test()
test in b.py
1.7.4 RSN R R
l FEUBREXSABRIEARPHUFR, PythonE £
A, SRTERPERBRIM, WRREHENMsystEBR@path B Fi i

ENBFRPENR, MRITVEEHINMEFERIERANFE., TR
EEsystERFpathZT EMERIRE PythonS NER I RAE L 0 8
£, el AHappend) AimEFRNE EXAXH R DT BER
iz, 7, ESAERKN, SEESAEBNHN . pycXH ( .pysi.pyw
ARFEEMNFHEY ) , WRBNH.pyeXH5 py 3B EAR
G N REET R . pyestE, NS pyX4, BB £ pycs,
Pythonit Z FMzipX R SFAEKEER, RIESIXHXRFED

A& Vector3.py X 4 ftestZip.zipXt, BES Asyst&EiR, REHIT
sys.path.append ( 'testZip.zip' ) , ZAE BRI o] S AVector3.py3XH1EH
oy RHREEH,

I >>>Import sys

EARMIAIE IS 0 T ~< T

b

>>>sys.path.append('testZip.zip')

>>>import Vector3

>>>Vector3.__file__ #EF S NEHRXT N KT F 344
'testZip.zip\Wector3.py'

=G, ZBPythonZwiE e, —MEWE TimportiEa) 2§
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A—TRERR, HEERRBIEE. ¥ RE. BEXENIRFHTS
No
18 RESKHECHE
BRI DIEF AR PGSR AN EPERIET, £
Python®E F X HE s MEABERSANFEAE NN R, XhESLIH
RUUEANEERI ., BIiIPythonFZFHI__name__ BT DR 7 FF
HER AR, E 1 Pythonll AT ZTREEE—T_name__EB1, @@
B AREABERESA, ME__name_ EBMHHEW ENEEHEL
%, WRHAEARFERET, WH_name__EME#HENEENAN
F&E"__main__", flan, RiZTFEFhello.pyd a9 R .
def main(): #def/& B3k & X B HIPythonxEF
='_main__ " #EFESEMAR LI NET A
print{'This program is run directly.")
elif__name__=='hello" #§S . #{7. EHFRRT— BT
1 FF 45
print('This program is used as a module.")
main() #18 A £ & X 89 A& %1
BLBEFRAANEREETZEFNEEEI THNGER.
This program is run directly.
M7 & Aimport helloS N iZ#ERE, SEER0T.
This program is used as a module.
RAR, ¥TRERENTF LR, FNUELEMRBREEHRFHE
— XD, BESEERIEREHEP, ¥ TRERGRR, TRUE

If name
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AEXERZMER, GZPythonHRALGETEBNEEFR, T
UEERBEREPythonE FRERNXH X, £EBNEG T FXHFXF
BB E—D__init_pyX#H, ZXHITUE—NT=XH, XAT
KRGS GRE—NE, _init_pyXHENETERAEREE_ all__
TEMUERNTYGBCBRRENRIE, Hf_al_ _TEPEXNONRT
DIEEEA “from--import*” £ 3 EFRHS A,

BREBWTEENE .

sound/ Top—level package

__Init__.py Initialize the sound package

formats/ Subpackage for file format conversions

__init__.py

wavread.py

wavwrite.py

effects/ Subpackage for sound effects
__init__.py

echo.py

surround.py

reverse.py

filters/ Subpackage for filters

__init__.py

equalizer.py



B4, TAEBCHEFPEATEHARESAREF —1E
3.
import sound.effects.echo

AREEATEERERGRA AR, Bl.

sound.effects.echo.echofilter
‘lm (input,output,delay=0.7,atten=4)
P iR sound\effects\__init__.py X PHTFE—THKEE.
‘: __all__=["echo’,'surround’, 'reverse’]
h AR TRUEA FTEHFTRNRSA__all__TEIEEHecho.
f: surround#lreverseXf 5 .
ﬁ from sound.effects import®
Z AEEATENAXRERRL P ORE.
it echo.echofilter(input,output,delay=0.7 atten=4)
Z FHOECHBN, NEFREHE—__init__ pyBIxX#Hk,
-fh- Flzn, R Hcommon.pySEIREEMNINEE, FEAEFE Hcommon
wen \_init__pyXHEMNENM, BRiEcommonpyBEELMNIIEEE Z .,

I ESWBZ N ESD, flalcommonidatabase.py. common\net.py.
common\user.py%, ZAEHFcommon\__init__.pyFi&EiT_all F
FEEWEXNRET AF AN,

AECREERN, TEREREEZIREBARBEHFSAE
Byt , B Er DU A impiE R simportlibA R B reload() ek £ .

EFNHERN ERZRERESFERNFL, W iR, F—KRS

ANFON0 AR IR B AN 6E £ M reload() 77 7% .
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AN RGN BURLIEE S PythonB X H Elpypi, RiIEH
Python#% ¥ X fastcopytree.py, MAERS — PN Bsetup.pyX
%, AZWT.

from distutils.core import setup

setup(name='fastcopytree’,version="'1.0.0",py_modules=
['fastcopytree’'],

author="'dong
fuguo’,author_email="dongfuguo2005@126.com’,

url="http://user.qzone.qq.com/306467355/2")

RIS ERATIHE R 7python setup.py registerFf ik
BE1HHTERX, wREHpypilkS o E25#H T I, ERXEGEHFEAR
python setup.py register-nfs &8 & 2 ST H, &/&1# Hpython
setup.py sdist upload& $ILEC B X H Hlpypi Lk, AT DUE
Fpip install fastcopytreesk 2% X187, HA, LHMsetup.pyiz
FFEBEZNSEHAULIER, flin, {£Mpython setup.py
bdist_wininsta] L&l EWindows % % €,

1.9 PythonRF A RZESITE

LB A&, Python24ifEsy B Ak, BERIDAEESS
CPythoniZfEGPL ( GNU General Public License ) i, A4 R B %
SR ABXENER . EiEPythonts fr RLEEDURRE N FzRIZEFT15?
ETERIERARARRPECHERLE?ZZEEEEN. XAMHN
BRFEFWRF. —F A EAEEPython2F I RIFAT EL HpycH
ZFHEXH, —fEEidpy2exe. pyinstallersi & cx_FreezeXf Python
BFHTITERANREYE L ZFHBIa #1173
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1. Python# Frfh %

o] PL{E Fpy_compilet®E ik 89 compile() & £ Zccompileal I#E B 59
compile_file{}%%ﬁiﬁPythonﬂﬂﬁJﬂii#Hﬁﬁ] BIEFIT EL HpycHy
THRMESNHANETEE, BRETUERBENRE. Rixd
Python#% - Stack.py X, 3 E 5 Apy_compileflcompileall#&E#k, #B

AEHANRETEZLOT

1) py_compile.compile ({ 'Stack.py' )

%y Fcompileall.compile_file ( 'Stack.py' ) , T4
SRR E D 74 S python—m py_compile Stack.py, #EHF
__pycache__ 33 o & Al U4 Stack.cpython-35.pyc,

2 ) py_compile.compile ( 'Stack.py', optimize=1 )

&£ i Fcompileall.compile_file ( 'Stack.py', optimize=1) ,
WEN T ESSERFUREPH TS python-O-m py_compile
Stack.py, BTk ®wiF, &7 __pycache_ X kAR
Stack.cpython—-35.0pt—1.pyc3 &,

3 ) py_compile.compile ( 'Stack.py', optimize=2 )

& {1 Fcompileall.compile_file ( 'Stack.py', optimize=2) ,
WEMN T H SR TIEFRE PR IT6<Spython-00-m py_compile
Stack.py, BT SR EFE, &% __pycache_ X3k b & B 30
Stack.cpython-35.0pt-2.pyces

it 5N, PythonBcompileal #1iT 22 4E T compile_dir()#0
compile_path()% 7%, FRIZFPythonlEfE F X HNILERE,

ALARBET, EFAEREN pycXHUEENTLTEZEEFR
RIBE?LFLE, FEFREZAETUEEN, a0, = LUEAPython
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I Euncompyle6 s Hfh KRR ERX T I8, EHpipIT AL
Fcuncompyle6z j5, BT DAUFE AT @ AIRAEX w4 8. pye &7
R4 ZFFERNRE.

uncompyle6.uncompyle_file('__pycache__\\Stack.cpython-
35.0pt-1.pyc’,

open('__pycache__ \Stack.py','w'}))

BN, http:f.r’tonl.lu.r’pycfﬁ“’l‘L@ﬁéﬁfl)}lﬁﬁéif@—ﬁ‘.pyci
#, ABTLISEEIPython B ( M rllb AT EERE R EH, BE
BB ), HEXREHRT —ENREEINGE, B BNLE
RELH BFRH RN E,

2. Python®& /K182
FRIPBERIENFELT X EIEPythonfR 7 46 # 4 —# & o )15
EFzEHFERH, XFEEFITERENTEF A RE 2EPythonik
EAENT BENRGFIET, MR AET AP, 3T RFEPythoniz

FITEATHITREFN TR Bpy2exe ( {EH FWindows¥EE ) .
pyinstaller. cx_Freeze%, 7%, FTE Z 81 8 %t W iZ &R iUEPythonis
g MIERIET, HEXVELZETHERENT BERMEXNONE
o X,
DL{E Fpy2exe?E Windows ¥ & 3T 8 Pythoniz A, Ri%
HPython B2 5 X Hrtest.py, A% Ssetup.pyX#H, REH
import distutils

import py2exe

distutils.core.setup(console=["test.py'])

AEEGSTRERRETHITTEHNGS:
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python setup.py py2exe

ETXUSEFIERHEF 0P RENR AR VIRIFT,
XM iZES 85 EtestpyRRFFIMITAT B G 35X, WRe
ERHAENSE ST XHFERETER —NdistFX sk, HFEET
HARFHUTIRENREAR. FERFZTALE, FdistxXHF
AXHITBEEMRAET, S22, X TEENPythoniZfr, EEAGTE
TR EH Tbuild_exe test.py®E o LLAE A .exe T #{ T X T o

NTEFENARER, ERERexetlITEFEERTH
FEHNRIGERRT, AFERE

distutils.core.setup(console=["test.py'])

XTRIEP UG EE A B CHPythonfs F X 44 Bl af
SNFGUIN BfREF, PEES FHARIEP N XE#EH FconsolefE A

windows.

FIh— LI A 89 Python#E R 8 T B Epyinstaller, [E
1& A FWindows ¥ & f0Linux¥E & _EPythonf2 F 83T, FHppI A
LR ZEHEGSRETRTRNE S F e <Spyinstaller—F—w kousuan.pyw
8¢ & python pyinstaller—script.py—F—-w kousuan.pywE[ o] 3% Python#%
Frkousuan.pywR HEr EH# SITE M A ST EE S L HiTX
.

W R{F Hex_Freeze TR M1E, {R1ZFPython#E [Fhello.py,
S ERFIHEH Tpython cxfreeze hello.py Bl B ik 61 B al #1117
BRFHFENEEERFNE. Rikz5, FWindows¥ & tox_Freezeir
T RFHIEMSIZERF
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110 NG TS AR E XHIREER

LhEFES, REMNERENINEBREEIE, RIEHF N5
ASREFERRREFT—FTNXBNITH. BRT £HRNEREinput(
2 & GUIE 992 SR R0 S fESR WA PR A\ DUSh, 32 0T DU F sysAl
argparsef@ kWG S TE5 5, {#HconfigparserfEik M SN EBAC B X
B RME R,

systEflargvE — 1 E B TFHEMNIIR, AREWRGS
T8, HPE— I RargvlQIZRFEAENEF, BEHHMTEE
APRANREMSLE. ERAN, Z 6T REREATSES
fB. 1 HargparsefRREWHBITGSHTSHNABTIETSTAFI12ERE
A% A EE | XH 8 RGEIRE,

WRETEFRELEEREEFER, BALATMUESEFFXN
XEFEREMGHE —ITEREEXHT T, XNRTHEERAT, HE
AR ERBENIR FTRERENTAH, ARERHTENERE
XY E], configparserfi iR 2L T IR A ENEE X HEERED, R
%A E X ftestiniI N BT -

[DEFAULT]

default1=0

default2=1

default3=%(name)s, %(age)s, %(sex)s

name=default

age=18

sex=[MW
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[SECTIONT1]

name=dong

age=39

sex=M

addr=yantai

[SECTIONZ]

name=zhang

age=40

sex=F

weight=50

AT LEE THNRIERKERNE TREXHFFHNER:
import configparser

conf=configparser.ConfigParser()

conf.read('test.ini’)

printiconf.get{('SECTION1','age’))
printiconf.get('SECTIONZ2','sex’))

#{& FASECTION1 75 o 8915 B & DEFAULT 15 o fdefault3®E

printiconf.get('SECTION1', 'default3’))
print{conf.get('SECTIONZ', 'default3’))
printiconf.get{'DEFAULT", 'default3’))
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2.1 PythonE HAEXN R
MR EPYythonF HREARNME =z —, FPythond —1IEEX
R, BRT7TEH. L. B, FHES. X, td. FH EE, &£
Hzip. map. enumerate. filterEXN R, REFEDLEN R, THN

Python R EX RUWFTR2-1F 7R,
F=2-1 PythonN & ¥ %
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@R ERZ IR T i W E LMW
Ed intfloats |y 314, 1. 3e5. 344 %$ximﬂ]ﬁﬂﬂ'WEEHH&EE
complex iz B
vewfa' " T'm student” sl S Wal8. =5l S fFhER
T str L O BTN KRBTGS
Python ™, rabe's R'bed
T i
. LRIl IR L
5 bytes bhelle world' ﬁiﬁgl}i;f’!l-%ﬁj A;I;;;ﬂ 4851 WSl
frf mENE - FES P, L2
| F list (1. 2. 3].[a b [ 2]] | HHES YR Hh MR 28
Ry
= iy dict l: "food " , 2: "taste’s 3. | B 45 JC B BL7E — 0 K98 5 p SO 2 0]
import'} M HE S . o E B e "
B9 70 38 A 6 — 3 B35 S b, o0 3 22 )
T4l tuple (2, —5, 6}, (3 {ff FH A8 5 4 B ool b B — 4o
0S5 T AYIE 5 A R s
- P A 76 3 B A — 3 4 orh L n 3 2 ]
R .l'mztnqm fas b et iHES . cEARITEY 55
’ set SR W, T frozenset J& 7 7] 4% ()
EEME.EFR SR W ER R
i bool True. False ] — e 0 e 3 T L A 000 38 Gk T i ] —
i H True g False
R MNoneType | None 25 {f
Ex:'r:|}1 16
o ValueError Python /4 ¥ 00 58 25 40 5030 07 A 6]
= TypeError FERIM R
o EN . open & Python (9 4 ¥ ef 80, (1 AR 20
i {=open{'data, dat', rh" B AT 3 P38 [ S P
SR At g L range B8 . zip
H At 3 4 ) 4 @ enumerate 31 S, map | LT8R A0 H AT
g filter 3 8 5
PO del 52 S0 ) » S : _
o34 B LT # () class & 30 i Rl

BEH (24580 module)

3 v 7 T R L R B L R

211 HESEE

ER2-1%, F3WNROIGRT &RE4T25, HLEREE?

B Python&

B, MB%E,

— R EIT R EN TN AERENFTE
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5, flan—1E=3, Xflw—13E0N, 2, 3], #HEFE. SFE
k., TENEEITUERMAN, X—mAPythond EEEHRIEHRER
M, fPythond, F"HESZAFHTEZRHARE, EERERTE
BEFERENNREE, MUIEZENEETUTHAN, TENRED
ERN T EERTN, flan, THRE—FSCAEIE2 T EEETEx, #F
18 43,

>>>x=3 #B AT E

>>>type(x) # N BB #type|HREETEXR

<class'int'>

>>>type(x)==int

True

>>>isinstance(x,int) #(A & & #isinstance A KNI TEE &
HNIEERE

True

THNZCEETFHEEEX, HWH{EH N "Helloworld.', =
MHBETEXAEFE.

>>>x="Hello world.' # 7 £ T &

TEHNEQEET IR R, HBEEAN, 2, iy
FHETEXURAIBHTFET . X—mBEFEATITA. . BE7
HittPythonF EX RN R, BREEXXENNR,

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

Python X HETENAFEEEREI . BEBSTIARTERE
2 aELESEHEMNREAINETELR, ARERNGFPIH—T

e}
[ B

=
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EREFNHEE, REEIEZEHFIBROXPMRNFHMIL, Pythonf H1%E
EXFTERETHE, MEFM TENAFHIHESIA, ILELE
REPRE AT U EHNRER,
EARANFTEEERAz e AT ERHARXE, {8Python
— AT ARINHNREBRIFIES, PythonBERSREBEZER
EMRADNNERENEHTERE, HTEARNEUTFT “KE
", TERCEMNG, RESRNEXATEXEGMERTE, ENFT
EX—EHERFZNHRE,
NMRTEHHAMEZEFNESHMEZER ( flo+=. *=
%) NEBNRTEBEZENABHETENE, TURTSIAZEEN
B, X—mBEHEATFEATIRRARIIFR., FHETTFIIE S
EXNRPITENFR. Bl
>>>x=3 #6| BB AT
>>>print(x**2) #i7jal T EHE
9
>>>Xx+=6 #E RN T EMNE
>>>x=[1,2,3] #6I| BV R R
>>>x[1]=5 #HEH I TR T EE
>>>print(x) #5 H BRENIIFR
[1,5,3]
>>>print(x[2]) #a i B RIIFRIEE TR
3
fFEPythonF EX EE L MK, FEFEDT O,
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(1) TEEBRAUFRFTELTL, EUTEEZFLN
TEHPythonh BEHHEX, BEHFF6ENS,

(2) TERAFAEAERAUGATS (FS. 515, =
S, Mk, RF¥%k. §5. 5. @5% ),

(3) FEEFEAXBFTHEATESL, PythonXEBFZHNNB1E
W231. BFENE, BBEPythonfR AN T/, XEFIIRITEEH
Fr&dk,

(4) FEREWEBRERFAENERS . REZNANB UK
ESANEREEANAZEATES, XSHBERENS X, &

ESBHEMRIBLEZEENIT. TTRURIZdIr ( __builtins__ ) EFFR
BAEXN KRBT

(6) TEZXNEXFHN KNG, §lastudentFd

StudentE FNEINZEE,
212 %

£ Pythond, RENIMFREFREIN. XHNELHK, BT
FrEEE fractionsd B FractionXf R e AL s Fu R HiZ &, Mfractions
FH)DecimalzZEN| LM T ESHENER,

1. REMNEIW. LUE5EN

PythonZ FEERNEF, BEETMUXRIHALABENZART

MRS, BTRENEE, NTXWNEFIEsE —ENIRE,
NREBEZEIDZEEEHTHEEMENR, MENZUREZEN
BN EESEEH/NMEAR T LHESCHEENKE EBRFNEAREE
HIAIUCKENSH#HTRIANERER, WRFEELNEHTME £,
MR B ENESE LU LTAELE, WRHAEBEN T HTER
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>>>9999** Q9 # X B**ERFZEF, FiN T W E & Epowl()

99014835352672348760226312475328262557055952889579105673243265291217348378¢

134644221768269164339325869243866777662440320016237568214004329/505120882(

0098735552703841362304669970510691243800218202840374329378800634920309791¢

11779843432959121215910629869993866990806 /7573374 7243312089424255448939109°

05049031656/789220889560/32962926226305865706593359491 78962 7675639684851490(

>>>0.3+0.2 #5CEAB A0

0.5

>>>0.4-0.1 # L AR AL S RMERE =B =

0.30000000000000004

>>>0.4-0.1==03 #NRAEMEZEEILBRANTIHNEEHEE

False

>>>abs(0.4-0.1-0.3)<1e-6 #IX B 1e-6F R 100 -6R J5

True

PythonHEXFEHXRERHAZE, HEXASEHEZENE
e — 3, fFlu.

>>>x=3+4) #{& A JFR T E IE B
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>>>Y=b+6]

S>>X+y #XFEH BRI, wH. . RUREREZE
(8+10))

>>>X*y

(-9+38j)

>>>abs(x) #[A & & £abs() 0] BRI+ HE & H &

5.0

>>>X.imag #5326

4.0

>>>x.real #30 &

3.0

>>>x.conjugate() #it ¥ E ¥

(3-4j)

Python 3.6 xEZHERFPEEFHENTELAE N PR

kESEFTOTEN, XUTFEStERESEITRIRE, &
PythonBiZ &P TEEZTDNHIRFEFPETENE, EREHIAEFT
Y'%W%Eﬁﬁ,mﬁﬁﬁﬁ2¢ﬁﬁ%T@%U

>>>1_000_000
1000000
>>>1_2 3 4
1234
>>>1_2+3_4|
(12+34))
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>>>1_2.3_45

12.345

2. ¥

Python¥r 4 [ fractions B Fraction R EZFHEEE, 18
HT AFITERR AL Mged() & EF =155 L KDecimal, X2
= I B FractionX R,

>>>from fractions import Fraction

>>>x=Fraction(3,5) #&l| B 5 #X &

>>>y=Fraction(3,7)

>>>X

Fraction(3,5)

>>>X**2 # i E

Fraction(9,25)

>>>X.numerator #& & 7+ F

3

>>>x.denominator #& & 53 &

b

S>>x+y #EF OBz ENUNZE, BmHiTE S

Fraction(36,35)

>>>X -y

Fraction(6,35)

>>>X*y

Fraction(9,35)
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>>>X/y

Fraction(7,5)

S>> 2 H#NENFZEMNER

Fraction(6,5)

>>>Fraction(3.5) #48 L ¥t 4 53 £

Fraction(7,2)

3. aREXH

fr A& EEfractionsfldecimal P IRt DecimalZE LM T F 555
B35 8,

>>>from fractions import Decimal

>>>1/9 # N E HISLE S B

O 1111T111111111117

>>>Decimal(1/9) # 5B E L

Decimal

('0.111111111111111104943205418749130330979824066162109375')-

>>>1/3
0.3333333333333333
>>>Decimal(1/3)
Decimal

('0.333333333333333314829616256247390992939472198486328125')-

>>>Decimal(1/9)+Decimal(1/3)
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Decimal('0.4444444444444444197728216750")

MPython 3.6.xFF 14, DecimalXt &M T — NN FE
as_integer_ratio(), TJRIIESCEEIMMA DRI, XEPTEBHMNE IS
ETF =L,

>>>from decimal import Decimal

>>>Decimal(’'-3.14").as_integer_ratiol)

(-=157,50)

213 F# &

#Pythond, ZEFHEENEENME, REFHHERE
NEENTE, § I FHHUEFHE. £HES|S. N[5, =55
. =WEISEANERT (delimiter) EFXFRFZHFH, HALRRNE
BEZ BTN EERE, Python 3x2WXFP X, PXHNEXFH
BIEA—TFHNT, EETUERATXEAEERZ, RTXFEH
NS ZEFLEREFRFELN, PythonE R EREHE T KEN T EALF
Bi, 8. HiWEEE, RZAERDAREEN R ZFNF/H
ENEE, RESTEHTHFANR. XEXAEENB—TFHBEXNR
, NEIBMER,

>>>x="Hello world.' #{F F 5| SN ERF

>>>x="Python is a great language." #{& AW 3| S1EAERH

>>>x=""Tom said,"Let's go.""" #[E/E H & = (87 L 518k

>>>print(x)

Tom said,"Let's go.”
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>>>x="good'+'morning' # & EF & E

===
‘good morning’
>>>x="'good"'morning' #EEFHB NEATFHRE

=>>>X

e

‘good morning’

>>>X="good'

>>>x=x'morning' # N EHTFZHETE

SyntaxError:invalid syntax

>>>X=X+'Mmorning' #F 8 TSz BHERETUIFER IS

>>>X

‘good morning'

Python 3.xfk 7 F #FUnicodegiL strE B2 FF & = 4p,
FF T B EEbytes, XNstrRBI AN FFF B H Hencode() A #7455
SZlbytesF &, XbytesF ¥ £IP A Hdecode() T EHIEEEHDN
IS EsrFRFE, film.

>>>type('Hello world') #Z A FZ &8 £ B A str

<class'str'>

>>>type(b'Hello world') #% E R & i) Il L FBbFRRF T 8

<class'bytes'>

>>>"'Hello world'.encode('utf-8') #{ BUTF-8R T 317
IR0

b'Hello world'
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>>>"Hello world'.encode('gbk’) #{# F gbk F 13 4& T3 17 HR 15
b'Hello world'

>>>'"EfE".encode('utf-8') #xt h 3 f7 /AL
b"xe8\x91\xa3d\xed\xbb\x98\xe5\x9b\xbd'
>>>_.decode('utf-8') #— PN TFTEE&R REE— R EHEH S

'ENE

>>>"ZEffE'".encode('gbk')
b"\xb6\xad\xb8\xb6\xb9\xfa'
>>>_.decode('gbk’) #%fbytes=F 75 £ # {7 fE 15
'ENE

214 %%k, ThH, FH  £E&

k. TTH. FHRFESEPythonh BN FIIEE, RE
WV ERERARRHXEEARGIEXRERXILI, FR2-2LEKT

X LRSS H X A .

F2-2HF, A, i EE5H0NE
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gﬁﬂM$¢ﬂ%ﬂ=orﬂﬂﬁ

btk & I £ T # | = &
FR 2R lis1 tuple dict set
i T S E =AM 4550 PR KiEs )
7 ] 75 0 ;i i 1
74 2 i i i
ROFRFESEY | RUERFESEN B f'LJII (T -
JCE AHETT i i 5 g5 i3 B
o o0 # Ml Ay Bk X X . 18 o4 3 1] B
T 7T % (1 0 TR c It T B W] W A o4 S ]
“HUA AT EE. |
L|:| 1] § 1 L b i i (=)
LR R = [ R N i £
JC B A 4R i B I 5 14 i 1Ayt Il i
e | BRG]
j-ﬁ ATV B H 4 1T iH 1
5 0 (5 o 3 R e A Hi th
THHRBEEERT RN RONESER, B
BIESE R IE,
>>>x_list=[1,2,3] #8| BI RN &
>>>X_tuple=(1,2,3) #8| B THAXN R

>>>x_dict={'a'197,'0":98,'c":99} #8| B F HL X R
>>>x_set={12 3} #6| BEEX R
>>>printx_list(1)) #HE A TG AEEN BN TE

2

M#cAtTFHEARFSEANTIR

>>>print(x_tuplel

z
HW RN TIRE “#"

>>>print(x_dict['a

97
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>>>3 in x_set #Af 50

True

BT XL EMz s, ETBNFHFS W REFMHEUNE
6, HIETE, FHI, Pythonit I Trange. map. zip. filter
enumerate. reversedF¥E REBERN R ( BRI ROTIIEF AR TEIE
MmN R, BRRE—1MEIE) o XEERNRKEZ EEF5PythonfF
FIRANRERZ, EBRRUXFNETXEERNRAKZEFHEMEK
ENER, NMERENSISHFTNTE, AL THAFNEA, A
2.4,

2.2 PythonEEF 5FRIAT

PythonZ2HIMXN KRN RIFETS, EPythonF—YIEEXN R,
XN RALEFITAWEEBIEN, MiTAFERIT FERSI, BE—
ESKhAZEZNES, DLW EFTHEH ., sFEFRERATIRITAH
M—FEIN, TRENNRIFHNEEFETRAR, B—FzE/FE
AT AR REBIgEEFXALAENITA, XEE “Z&5" 0K
W o

fEPython®, BNEENTETUEFEEREELNRIEAN, £
ARBEEERF A NAMEREEEFNREAAEENIFHET
AT .

RTEAREZEM. XREEHT. EHEEFRURNVNEEN %

WEEFZ5, PythonEZF—EHFENEZER, Flap a2z
Bff. R6zFEA. B—MN{ZE/FE, FHNKEE, PythonR
ZEERAREZHAENE X, FATARNRENE XHNTEE
B, FERE. ¥HHNPythonzHERFWR2-3f 7w, EHEFILLHE



h)
e

gmwmwﬁﬁmmso:~ﬂn

BN . EREZEFNLES RS, HAEMNEFERN. RN
EHT. XRZEN. 2HEHETS, EREZHFFERE Kk, B
" NEXKZEEN, 2APythonZEHE —E™KNKERN
m, EERINBVUAREEARAINNFEARGES HHAPNZIER
e, 12, BRESEHHARTERANEFTEFHOF

H, AEYHNNNEFHAESTMUESRIADNNS X EINIHHAE,
#2-3 Pythoniz B %

E H O# Ih KE R BA
WAmZE R CHFHFREHSEEOES
- WM AR R
WA PO EE
gk
S T (EL A SR v A o A Y O o OB 2 Y o
% R FHBERAE
® % Wiz
_ === CFFD A He B B 6 0 6 R e
or 1% §if ol
and iy
not i 4k
in G G5 0]
is FF g ] — 1 0 o B R T A () — A R G N A R R R
S I e~ A A (G A A g < 4 A £ - 2 AN (72 4
N AW I MR
(@ H P o i

221 EREZEEF
(1) +EEFBRTHTFERNZELS, RTLBAFIIR. T
H, THENEE, EXNXFARERNN R ZEE N EE,
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>>>[1,2,3]+[4,5,6] #EZ AW F 3«

[1,2,3,4,5,6]

>>>(1,2,3)+(4,) #E AT TA

(1,2,3,4)

>>>'abed'+'1234" #EEW N F /B

‘abcd1234'

>>>'A'+1 # A X FFHERFHENNE RE

TypeError:Can't convert'int'object to str implicitly

>>>True+3 #Python A 4B True 5 £ 1 4h I8

4

>>>False+3 #{ False = {E04hIE

3

2) *EEFRTRREARFEA, RO TIIER, TAH. F

FEXILTFIRBESBUGNFEE, RRFITENEE, EHHH
FIR R, FHNEESARZFEEHNER, BARFHUTEETR
WEEMN,

>>>True*3

3

>>>False*3

0

>>>[1,2,3]*3

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

>>>(1,2,3)*3
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(1,2,3,1,2,3,1,2,3)

>>>"'abc'*3

‘abcabcabc’

(3) BEF / A//fEPythond N R R REARRIZAFBEARKE

& ( floor division ) o

>>>3/2 #8F B X FHBRIE

1.5

>>>15//4 # IR B T ERIEUH S B U SR AEEK

3

>>>15.0//4 #70RZ2 M P ELH ERALEENNELE

3.0

>>>—15//4 #[a] T BLE

-4

(4) %EEFAIMATEHSLHNKREERE, BT MA
TFHFERIAL, BEHTHEIMALZE, XTFHBEIIHNFH
TBESERTE,

>>>789%23 #5 ¥

7

>>>123.45%3.2 #0] DIX LA T REVEH ST ER X 12

1.849999999999996

>>>"'%c, %d' %(65,65) #1E655) 518 AL A F FFFIE $X

'‘A,B65°

>>>'%f,%s'%(65,65) #3£6557 51& N1k A SLE A F 7 &
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'65.000000,65°

(5 EEfRTIEE, FNTAHEREpowl, 0.

>>>3%*2 #3M 22K 71, % T-pow(3,2)

9

>>>pow(3,2,8) #51+ F(3%*2)%8

1

>>>90%*0.5 #9890.5°X 77, R 989 F A 1R

3.0

>>>(-9)**0.5 #0] DUt B 3 5 1R

(1.8369701987210297e-16+3))

222 XREHEK

Python XA ZHEFE ANFLRETUER, H2X58(1H
FHNERTE ., AXRZEFN—TREZNARE, BRIFEH
ZEAAE KN, flwn, £—TFHFEN— T RHFHETRNER
EELEXH, FFPythonth R FXHNZE,

>>>1<3<b #& 11T 1<3 and 3<5

True

>>>3<b>2

True

>>>1>6<8

False

>>>1>6<math.sqrt(9) # R/ HFE MK ENZTEZEHEERNE S

False
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>>>1<6<math.sqrt(9) #3£°%F F Amathi=Z HH F
NameError:-name'math’is not defined
>>>Import math

>>>1<B6<math.sqrt(9)

False

>>>'Hello'>'world' #EE 8 7 7 & 60 K/
False

>>>[1,2,3]<[1,2,4] #tL &3 F= 59 K/ ]\

True

>>>'Hello'>3 # 2 B FMEF R EELEE
TypeError:unorderable types:str{)>int()
>>>{1,2,3}<{1,2,3,4} #iX 2 & F &

True

>>>{1,2,3}=={3,2, 1} #MIX AN EEEEHE
True

>>>{1,2,4)>{1,2,3} #E & 2 BN B & Wi
False

>>>{1,2,4}<{1,2,3}

False

>>>{1,2,4}=={1,2,3}

False

223 AN EERFinS B— Rt iEERFis

ANz E/FinHT AN, B — T ERE
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>>>31in[1,2,3] # WX 3B & HF A TF15k(1,2,3]F

True

>>>5inrange(1,10,1) #range()|E B R ERIEECEHFZHN
BERAY

True

>>>'abc'in'abedefg’ #F = #F & )i

True

>>>foriin(3,5,7): #1854, i 5 18 [H

print({i,end="\t')

3b7

— MM E B (identity comparison ) is A 3 7 A xt

RETERE—, WRENRETrue, TNIREIFalse, WRHENHR
[ — MERFHERNAFHI,

>>>31s 3

True

>>>x=[300,300,300]
>>>X[0lis (1 #EZE T ENARAGEERE . R—TMETERAGTTRE—

True

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

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

>>>xisy # FHER I EBAXFYyRZ2R — NIRRT R



S N

b
e

-—+§>E=:=+m=h=|-*ram#ﬂ= 0O T ~+< T

False

>>>X[0]is y[0]

True

>>>x.append(4) #7519 Ry &

>>>X

[1,2,3,4]

>>>Y

[1.2,3]

>>>x=y #xFyE O B — P R

>>>X IS Y

True

>>>x.append(d) #xx #1718 1E & Xy AL B A 89 5 1

>>>X

[1.2,3.4]

>>>Y

[1,2,3,4]

224 MEEHEREEEH

VEFFAREHTESR, HASMMTEREN. aEFEY
e h g, REEXTT, HENNRAWO, BUHETESR,
RoBIEHESRERAN THHGFELE, MSZEZFRNAH1&1=1,
1&0=0&1=0&0=0, frszHE MM A1 ] 1=1]0=0] 1=1. 0| 0=0,
L FHEFEHMNA11=00=0, 1°0=0"1=1, F, LA H N1
0, BAB—UMBITERR2, HGHNUNEMH0, BEEHF—NUEIT
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>>>3<<2 #{E3 L % 21

12

>>>3&87 #U 52 E

3

>>>3|8 #miEE

11

>>>3 5 #UFHIEE

6

EENRE. HE, IMREELZEBHTUEERRT
MEENFRABRSZERLI (FE, HEZERFTENS )
>>>{1,2,3}(3,4, 5} #H & BN EBREE T E

{1,2,3,4,5}

>>>{1,2,3}&({3,4,5} #32 &

(3}

>>>{1,2,3}(3,4,5} # R ZE=E

{1,2,4,5}

>>>{1,2,3}-{3,4,5} #E%&

{1,2}

225 ZEEER

wiFZEE ffand, or. not®E AREEFHRADNMAENE

AN FHRIEX, FHandFforRFRMKENEZBERNTR, J&E

BEZIRANNBITEXMEITENE, flaww, FiARXexpl and exp2
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4T expl if not expl else exp2, MmFiATNexpl or exp2 N 4T
explif expl else exp2, HEREBFFHREAEANE ST H I
=, EBERHTEEZHENEGNY, t—ERE L TMURESRKRENE
TRE. AHEEIRENE, EEFandMorFA~—ERIRETruesk
False, MERIEE—THITEANREAANE, ESEZEMnot—&
1R Bl TrueDi False,

>>>3>5and a>3 #FE N H EHEX T Ea

False

>>>3>5 or a>3 #3>00{F A False, i LIEEHEF I FTRIA

=
NameError:name'a’is not defined
>>>3<b or a>3 #3<6M{E ATrue, A HEETEF M FRIAT
True
>>>3 and b # &G — P ENREANEEABHIRIEALHN
(=1
5

>>>3 and b>2

True

>>>3 not in[1,2,3] #i2 8 3F 1 Enot

False

>>>3 is not 5 #notMiT HEE R A EE Truesi Falsez —
True

>>>not 3



False
>>>not 0
True
226 HEFEZEZHEFT@
MPython 3.5FF 16N T — P MEEEFEZEF@, i3 H
FPythonss ERNEMNN EEXE, FFDIZEEFEST BEEnumpy—i
l A, A%, @FSETMARFREMBIBOAZE, FMH51.2%,
P >>>import numpy #numpyE A TRl 21T & 8 Python¥ B &
‘: >>>x=numpy.ones(3) #ones( R A TEM 156K, S H X
h  ReEBEARN
E >>>m=numpy.eye(3)*3 #eye( BRI A T E R BB [F
ﬁ >>>ml0,2]=5 #1& B fEFEIEEfr B b TR ME
X >>>m[2,0]=3
;f >>>X@m #755 [F 18
3 array((6.,3.,8.])
'E 2.2.7 3}3 15 B
N BT R2BPIMMERRZS, PythonEHIR{EE =70
T t=. —=. *=_ [=. [|=. ¥*=. | =, =S REESMEEZFEF. {
i, x+=3%E"ELEN (FT&, EENAED LagESHEXA, &
#3147 ) Tx=x+3, AtESHMEEZEFSHEL, FTHEER
Python N F++FM—Z&FF, BBAAEIN EHRELFT
MiXHEH, BEXLrEEFINEX, BFENHEMESHOX 5,

>=>=3
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>>>++1 #1FEIF i 1E

3

>>>+(+3) #5++iF M

3

>>>i++ #Python N L Fr++ Z EFF B A 1R
SyntaxErroriinvalid syntax

>>>——i # A FIE, FMT-(-1)

3

>>>———1 #F5 T —(-(-i))

-3

>>>i—— #Python A X F——E2FF EEE IR
SyntaxError:invalid syntax
>>>—————(3+D)

-8

>>>3——>5 #5{1 T 3-(-5H)

8

>>>3+-5 #51 T 3+(-5)

2.3 Python < = & Z 1% 84
Pythonk§EF H R IFARKRIAFEMEX, FRFBRIIEM
ARNETENNAE X, BAERREATER. APLHAELEIRR
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o TrPythonFF £ FEh & A keywordz [, B BUE Aprint

( keyword.kwlist ) EFFFEXEF, & XWR2-4F7~.
F2-4 PythonX ¥4 X
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*uy & X

False | b, 2 4

None [ |

True Wi

and W4

as 1€ import 3 except i) 15 R 9 £

assert WIE 75 o D 2 8 A % o 200 i 2L ) P e T D ) R O

break | FAEWSF LB A4 break B £ 1 e B9 6 5F

class iE 3 8 & 3

continue | F7E B v L B0 55 5T A IR 5F

def HI R 5E SR B

del FHI 4 W3 o g 4 B

elif ‘ FIfE R ah i o else il AR

else A VoA L 6 3 % 19 O 36 5% 4 A5 6 b R 54 o

except | HIEESE R AR EES W HEM R E L RN R A

finally | HI7ER® b EES B cp AR A NIRRT E 5 B8 8 ST 0006

for .ﬁﬁmdﬁ%mtﬁﬂﬁﬂﬁﬂﬁﬁﬁﬂ+ﬂﬁﬁﬁ#

from ﬂ{lﬁﬁ]?ﬁ_’aﬁﬂhﬂﬁ‘ﬁtﬁrﬁ%Aﬂ'zﬁﬂ A 4 Trom math import sing i 0] 1LY yield — & H
vield # ik 1l

global | 5 S 7 B 4 o 7 ik

if AL 5 48 24

import | F 4§ A B bR ak B H b 09 %

in [LAGEUIES

is i — 41k 40 i

lambda | F#E X lambda #35& B T R

nonlocal

Hi & A nonlocal 78 it

not b4 S

or iz W

pass 25 WD DT L i R B R o

raise o U B f

return | 8RS0 6 (] £ o 0 S 95 A5 9 0200 (6] {1 . 2 5 7] 5 . None

try fE A b B ES R R PR 2 T RE & 9] & 7 W Ay L0

while W E while IBF&5H . BB R AR S0 T Troe 0 505 ST B E 69 LRSS
with LFE R B A A S R A Th i

vield

£ el i e e R ] i
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2.4 PythonE R ERIBHEZBFE
A E &% ( built—-in functions, BIF ) EPythonAE X REE

, NRED

FONSANERRNTEREFER, XEREXNRII K

EREER_builtins_z4, ACESIMHHEH#TT REMNLKL, &
BFIEEERNETREE, HELEER, ERARERIdIr()TUEER
FEAERGFNAENR

>>>dir(

__builtins__)
{# Fhelp ( B

A ) TEER T RBNAE, H5, E

DTG ANERmMEEEAhelp (1BHE ) EFEZEROTE) X, #
dohelp ( 'math' ) , FRANAERBE R A ZiRBEWR2-50TK,
HPAESANSH IS,

#2-5 Pythons F N & A

i

#

Th BE ) E iR AR

abs{x)

iR 1] JOF x 0 26 0 (R el B x A B

alliterable)

i B 0] 1k (R % % iterable PR T E x #H T Troe b gk 23 T FS
TTE < FHA booll )2 TF True. MiE F True. F Tl E{E W £ 1R

|"| True

any{iterable)

L] 3 40 4 8 iterable tf £ F 0 # x 8 bool Cx) 3 True, I 35 [5)
True, =5 @907 1G4 & R [0 False

ascittoby}

Ry ASCI B HREA, B EMMREHE LFENEERST
14 ¥

bindx) U W s B O bR S R I
boal{ =y iR E 5« S A R True 38 False
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S

fi A

e ) ThEE R =5 A
bytes(x) A R AR« R W B R
. At & oby RS, BRI EEE R 0. A% eall_ O M
callablefohj)

JE ot S b B T ik B

compilel )

FIF4E Python f{8% 44 1% hE v] 8 exec O 8§ eval O o AT 19 FLES AT &

complexCreal, [imag])

iR ] &1 %

chrix)

delattr{obj, name}

i ] Unicode 8§89 % = #) 5°4F
) 5 D 2 » 477 T del obij. name

dirCohi)

i o] 5 5 G e B obj 04 HE B P e, n SR A 2 RO ER Je] R A
P B b LT

divmod (x, v)

i (o] 4 S 8 R B A o] (Cx—xMy) v, xMy)

enumerate ( iterable [, | & [Fl60 8 o0 # 12  Cstart, iterable[ 0], (start+ 1, iterable[ 1]y, (start
start |} +2, iterable[ 27}, = B1EE{UE &8 star Fon F S| AR I |
eval €5 [+ globals |, . )
Lo globals Lol e oy 3t i A s o 35 5k B0 1
locals] )
ecxect x) AT T el LR g =
exitl ) i A R

filter{ func. seq)

18 [ filter 35 %2, H b 40 5 1F 51 seq o 8 5 00 2 808 B func 18 [ {4
True BAELESCE  INE B fune 2 None R [0 42 % seq 34 T True
W e Y filer o 4

floatix)

U048 ol AT e o S4TGB B (]

frozenset([ x ]}

] e T 7 Y S R

getattr ( obj,  name [, | RS 35 B84 608 S 40 T obl, name, Q05 R T 2245 5 0 HE W] iR )
default]) default P . 055805 [ @0 0d £ A 97 5 3 LA 8 5 default W0 55
global=() 1B (0] £ 5 20 07 S P 2 Jd 2 ik B LA 6 o

hasattr{ohj, name?

8 3 & ob) S AT A R name 19 65

hash(x) A [ S A O A E ANR x AS m] S
helptohj) iR [ % g oby % W5 8

hex(x) 4 w0 S L R

id(obj) iR ] 3 & obj MR R R TEMAL)

input( [ 475 ) i i o 4B W I S ABY N R ] R R

i.nt[x[, d]}

18 [0 4 ¥ (lloat) 438 Fraction) 8§ 53 85 HE 20 5 ( Decimal ) x (9 %8 B 35 45 .
gl 3 o SRR T x B O - B AR e o BN - B

isinstance { ohj. class-or-

type-or-tuple)

M S oby A I TR S A CIn AR A &0 25 R 35 R H] so e )
£ 9 1M
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sk

& OB

L fE 8 E iR AR

issubclass{els, class_or_

WA s els T R ERTA T3 HEY isinstance () 58 B0

tuple)
iter{eee) 1% [0] 4 5E A & 0 Al ik {1 R &

R obhj EMCE TR GERNTHIE. O B4 . Fl FRpL
lenCobj) B range 382 08 T B A5 5 4 R 04 4 00 A9 4 ol 3% 38 8 ) map . zip ¥k

list([ x ]y . setC[x]y, tuple
([x]y . diet([ =]}

it g

R x e O B R 0 T O R ) R A L R
FOUH =

locals( )

AR a5 2 R P P R A ek R R 6

map( func. =iterables)

iR 4 5 35 T iR H Y map A 8 . e 3 fune & 45 51K A T iterables
HEMN—THETEARTE.

maxl =), mini =)

A [0 6 P~ {1 o a0 A L o R Y T R e o BT T R A
i /) o B B T R 2 () AT B R A R R AR HE AL & R T i
LR AL iE fo iR 2 BEIA

nr:xl(ilcrnlur[, dq*{ault]}

octl x)

EEERRT S < PAIF A H IR RS R 2 S e R ] R
[e] £y 25 1A A

JE 8 R x B d O A O

openi {n » mode])

ELEE i Bt mode $19F 0 PF (o 3§28 [ S0 {2 4

ord( x)

HZE A F R < 5 Unicode S50

pow(x. v. 2= None)

IZ 0] x (19 v W AT T wery B (xesy) W 2

print{value, *-, sep=""
end = 'Y n's file = sys,

stdout, flush=False)

quit{ )

FE A% §ii HY eR S L B0 DA A ok BB R L A8 B I R A5 R o PR B R AT RS
VS i A S

il Hy 2 iy e A% BT B

end [ .

range | start, ]
step | )

2 [0 range @ Hdh & 22 W A E B start.end ) {1 step R0
i3

reduce { Tune . sequence [,

65 0L 2 1 6 B func 1) 39 11 0 O 20 M 22 B3 HE 0k HE 2 05 9 seq D8
JERE AR b A T A AN T — T A 5 A B — S B [ A

initial ]} fEhss 5., % Python 2, x i sf 800 M B R ¥ 78 Python 3, x P M,
functools 15 A reduce pA & 15l H
. IR ob (A EEFPRAESL. T KEEHRH eval Crepr
repriohj)

{obj)) = =obj

reversed Cseq)

iR 7] seqd o] BLE D] 0 F AT crange TFAF S0 P BF A o0 B R B
P AR B8 G AT T A R 0 e B B B0 map . zip AT
R op]

round(x [ AEr{u ¥

F x TR AL F R G B TR s

sorted ( iterable. key =

Mone, reverse= Falze)

i [ HE I 09 3 26, Horb iterable 3 % B HE 1T 09 1F 9 Al 2 U3 £ key H
e 15 0 HE FF W) o 4 4 L reverse IESE E TH I 0 RR IF




o %

&M Th B 85 B
str{obj) R & ob) BRI
sumi x. start=101 1B [o] FE 3] = o BT o0 3 22 . A iR oE B 5 stare. B 9] startt sumdx)
typelobj) 13 0] 3 & abj il
ool [ seq [eor]y | 5 2ip R G G B Y Cseql (], seqzlil, ) JBR L4142 45t
e ' e 4 (1 7 2 A SORCER T 7 A7 25 80 90 e AT 2 18w 4 ob R 0 BB A
J HNERPDNELAZEDIERK, BRE—TIFreBESE,
A FTHEEENBHP 29, GEHNEDTPERFEAZHAOHNFETER
P
y STRERANEREZRENTTYNEE, BEARABNRE T DUBIT
t RNERFhelp\EEFERHITE, BN, EREEFHNEEEEFERR
h - . .
, EEYN, BINERRTRAR. BE, HLREENERRE,
n 2.4.1 £BREHE B ¥
. (1) WEBEMbIn0. oct). hex()EiE &M E 0 — 3§ .
B AEHRTAERRR, X3P EMBERSBAAEL.
H ssbinsss) #iE K R n i
3 '0b1000101011°
g 4
m >>>0ct(bbb) #iL Ha 4 /\ 3l &
£ '001053'
I >>>hex(555) #4% # 4 1 /< 3l &8
'0x22b'

NERFInt(FARSHMERNEFHIEARE, SHIT
AR, LW, 2BESENNFFHE, SSRARNFFHEN,
HEAVFIEES S ibase AR RPN FFAENHEF, P, base
MEEN H03(2 ~ 36 BB, HPoRTENFFHERSNE
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il AT R
>>>int(-3.2) #HESLE L A B
-3
>>>from fractions import Fraction,Decimal
>>>x=Fraction(7,3)
===
Fraction(7,3)
>>>int(x) #3853 B 0 B A
2
>>>x=Decimal(10/3)
>>>X
Decimal
('3.333333333333333481363069950020872056484222412109375')
>>>int(x) #38 S B E LI R A B
3
>>>int('0x22b',16) #38+ 7< g il £ 4 4 + i ) 52
555
>>>int('22b',16) #5 E—7REEM
555
>>>int(bin(54321),2) # Z 3§l 5 + 3 i = 8] #h ¥ #
54321
>>>int('0b111") #3FTHBI F B, BMIBES TSN

ValueError:invalid literal for int()with base 10:'0b111'
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>>>int('0b111",0) #58 — PN S HORREM F B RZ69EH
7

>>>int('0b111',6) #38 — M SH N SRS MHEH —H
ValueError:invalid literal for int()with base 6:'0b111"
>>>int('0b111",2)

7

>>>int('111",6) #5 1F &5 H B2 & 2l

#E AN SHARIA2~36Z BT

43

N & B& $ifloat() A kg HAth S BV S 3R # b SL 45, complex()

o] LR R ERE

>>>float(3) #4€ B 44 # 0 SLEx

3.0

>>>float('3.5") #3L &7 7 1 &5 Fe # A LN
3.5

>>>float('inf') #L 5 K, HpinfAX 73 K/NhE
inf

>>>complex(3) #¥5 & L&)

(3+0j)

>>>complex(3,5) #45 /& S5 &P A0 5 &

(3+5))

>>>complex('inf') #£ &5 K

(inf+0j)



EARMIAIE IS 0 T ~< T

/!

Gy
\

—h

|

>>>float('nan') #3E & F .not a numbert 45 5
nan

>>>complex('nan’)

(nan+0j)

>>>nan=float('nan’)

>>>nan==float('nan’) #7 j& tb & K/

False

>>>nan>=float('nan’)

False

>>>nan<=float('nan’)

False

(2) ord()F0chr();@— X Th8E4E ) 9 &1 4%, ord() A k1% o] & 4>

ZF & #Unicodetl, machr( B 3EiR Ol Unicode RIL X W AR, str()
NEESHEAEXNSHNEHRAZTHS,

Bk

>>>ord('a') #EEIEEFZHF B Unicode s 14

97
>>>chr(65) #1& Bl 1 = 65X Iy 89 F &F
lgl

>>>chr(ord('A')+1) #Python R R iF =& EF0E = = B =

IBI
>>>chriord('E")+1) #3FF X
l@l
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>>>ord('E ") #1X P A A& A FPython 3.x

33891

>>>ord(' ')

20184

>>>ord('E")

22269

>>>""Join(mapl(chr,(33891,20184,22269)))

'ENE

>>>str(1234) # E BT 7 &

11234

>>>str([1,2,3])

'11,2,3]'

>>>str((1,2,3))

'(1,2,3)'

>>>str({1,2,3})

11,2,3}

A E Kasciin] XN L AASCIBE R RER, HENNEK
EHEXFRHERTEENFF

>>>ascii('a’)

TNE

>>>ascii(' ZEfTE")

"\ws4e3\udeds\wubefd™

>>>eval(_) # FFF B HITKE



'ENE
NEXbytesHIREMFT T H, LHFLEENRERATER
BHNFH &,
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>>>bytes() #EMZF P &$

b

>>>bytes(3) #4£E MK E A3IKF T B

b"x00'x00'x00"

>>>bytes('EFE", ' utf-8") HEF R B & A F T B
b"xe8\x91\xa3\xed\xbb\x98\xe5\x9b\xbd’
>>>bytes('ZE AR E', 'gbk’) #9 LIS E A B 4R i3 & =
b"xb6\xad\xb8\xb6\xb9\xfa'

>>>str(_,'gbk’) #{& F B4 89 410 4% T\ 2 17 15
'ENE

>>>'"EffE".encode('gbk') #Z+ T & Abtyes() i {7t
b\xb6\xad\xb8\xb6\xb9\xfa'

>>>_.decode('gbk') #2545 A str()ghf7 5 #
'ENE

>>>x="EfE'".encode()

>>>list(x) #1CF T &S A FIR
[232,145,163,228,187,152,229,155,189]
>>>bytes( ) #3E B LR EH 9 F T &
b\xe8\x91\xa3\xed\xbb\x98\xeb\x9b\xbd’

>>> .decodel)
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'ENE

(3) list(). tuple(). dict(). set(). frozenset() B HfthE
BOEEERHEASR, TH, TR JZESHAATTRES, HFH
flE=%x,. T=xndH. tFRANZES,

>>>list(range(b)) #3LrangeXt & i 4 7K

[0,1,2,3,4]

>>>tuple() #— P TFTEZFR R E—REHNBESER

(0,1,2,3,4)

>>>dict(zip('1234','abcde’)) #8/| 2 F 4

{'4:'d",'2":'b",'3"'c","1":'a’"}

>>>set('1112234") #E| BT B E S EHNEKREE

{'4','2','3",'1"}

>>>_.add('5')

>>>

{'2','1','3','4",'5'"}

>>>frozenset('1112234") #81 @ R T E S B EREE

frozenset({'2','1','3",'4'})

>>>_.add('5') #7~ 0] T & & frozenset X F T E A 105 M &

AttributeError:'frozenset'object has no attribute’add’

SChr b, XEMlist. tuple. dict. set. frozensetl & i K
Wi T8 8int. float. complex. bytes. str#fiZPythontANEBEZE, ZFk
DIaT DIIE X E K BRI — 1A, SEEAMERTZNTFE. UHE

W, CHMRESLERLEEERFRTXEXNME R E, B, B
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LERBHIAESERMNER, hAAHEMRA "I & .

) A& & type()flisinstance() o] LA Sk H B # B £ &Y,
BHAENBRSEGHTRE, TSR RNSERESER IR
HIREERZINER T3, MF—FTwk#H, 320 Htype(i
isinstance(\ BB SHE—ERELFWEZE, BIEEFER,

>>>type(3) #E EIHEE
<class'int'>
>>>type([3]) #EE[3]aE£HE

<class'list'>

>>>type({3}in(list,tuple,dict) #¥| B {31 & Alist. tupleTidict
KBty LB

False

>>>typel{3})in(list,tuple,dict,set)

#HIBT{3}E & Alist. tuple. dictzisets Ll

True

>>>isinstance(3,int) # ¥ E3E & Aint2E 2 5 L

True

>>>|sinstance(3],int)

False

>>>Isinstance(3],(int,float,complex))

#¥I B3 & Aint. floatsicomplexz& B 54 L

True

A& FEicallableARMAN RESGTIAE, Pythond &L
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MEHESUTEAN, B2 _cal_(FENENAXNRBETFEHEN, 5
45, PythonirA ZEinspectiZ2 i T isclass(). ismethod(). isgenerator
(). isroutine()F R EREHARNAXN REE, @I E T DURA
FR—E, JOFEEEMRE
242 &ESKH

max(). min(). sum()X3TRERE 2 FHTITEIIR. T
AN HMBRFERITHZTNTERNRPAELRRZRE. =/NMEIL
BEFBETE 2, sum(BIA ( TRl startZECk i ®E ) XF B
BEETRERAFIE TR R, max(Fmin()) 23K 750 8 6 & X
RPN TRz B BB KN,

>>>from random import randint

>>>a=[randint(1,100)for i in range(10)] #8410 [1,100]=
SRR ESETES

>>>print(max(a),min(a),sum(a)) # & KE. &/VE. FFIBETTE
Z A0

>>>sum(a)/len(a) #E¥1{E

BE Ermax()F0min()if fZ Frdefaultz £ flkeyZ 41, H dhdefault

SHRAXIEETERNEAITHRIANRODNE R EN&/E, ﬁﬁke‘y‘%
HAXEELRRA/NNEESIN, oTE & lambdazkiA=,
fsum()if L FistartZ 40, FREF KB LEE.,

>>>max(['2','111"]) #4535 E HE 5 AL )

9

>>>max(['2',"111'],key=len) #1& Bl &K 89 F & &
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111

>>>print(max([],default=None)) #3 = 31| Kk & K1&,1& 0 =
{&None

None

>>>from random import randint

>>>|st=[[randint(1,50)for i in range(b)]for | in range(30)]

#HIRES I, ER B30T FINRMFIER

#FNFIRPE S5 T1,501X 8 8 £X

>>>max(*Ist,key=sum) #1R 6l TTH Z i KA 131k B L5
=

>>>max(Ist,key=sum) #5 £ T KR E M, X Emax() i1 5 —
THE

>>>maxl(lst key=lambda x:x[1]) #ff B FIIR P E2N TE &
KB FF 3

>>>sum(range(1,11)) #sum() ek A startZ £ BTN A0

bb

>>>sum(range(1,11),5) #1E E startZ £ 45, %1 T 5+sum
(range(1,11))

60
>>>sum([[1,2],[3],[41],[1) #1X 1 #1F & A = EE K EH
[1,2,3,4]

>>>sum(2**i for i in range(200)) #%5 Lt #1391 5 n1m 89
F0,1+2+4+8+---+2"199
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1606938044258330275541962092341162602522202993782792835301375—-

>>>int('1'*200,2) #%E MM F EL—HF RIS EFEFEHREZ

160693804425893027554 196209234 11626025222029937827928353013 75—

>>>int{'1'*200,7) #tb{Eq A 2~36= (8] 89 B £ 0, &0 aT DUX A

174363971521905952916981660196946894330319809169503894332502334 733918762 /¢

70862906376915156067/5048844208042091052362343863390613931864691 79237 78895¢

39576020000
>>>sum(range(101)) #101 " AF &, BEHEEF AN AEEE

5050

>>>101*100/2 #5 T ABSHMHEAEF ETEREF

5050

40 R Ahelp() & FEFsum() R E T B XX E, & & sum()
AEMNRE— 1T SHERNE%, TR ELXTMREHFFAZsumEBTNS
0, AEARRPEXTASRERNESE, MARITFUXRESEHN
TR E, URBEREMEAINEN R T EE RXENR B XER
REEHENE X, IFENBRERCHRN, NS ERIMT
3k, FEPythont H A RVFE XXM R L, X &Argument Clinic
S, BRXBAOARTUERBXHER,



>>>help(sum) #& & suml() &k £ 69 % BN
Help on built—in function sum in module builtins:

sumliterable,start=0,/)

Return the sum of a'start'value (default: 0) plus an iterable of

numbers

When the iterable is empty,return the start value.

+_

Ao This function is intended specifically for use with numeric
: values and may
‘: reject non—numeric types.
2 >>>sum([1,2,3],4) #z2 i B S X startiFE 715 &
n 10
ﬁ >>>sum([1,2,3],start=4) # N I FHXESI S| A7
:‘ﬁ TypeError:sum(jtakes no keyword arguments
;Ff >>>def demola,b,/): #7£ Pythond AN 5 ¥ X FEE X & £, 180K
2
ES
dh SyntaxErroriinvalid syntax
“‘T"‘ 2.4.3 B AR Nt

input()Fprint();& Python iy & A N i A 30, A& AKEW
APRHEER AN, BEERRIEHEELUEENERI B IFER S & 3
EENXHENR. TRAPBATARAE, nput)—EEAFRFEX
&, WEMNETERREEREINt). float)Seval)x B P& AR
SHTREIEH,

>>>x=input('Please input:')
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Please input:345

===

'345'

>>>type(x) #1 LB PV AE A F R B XN T
<class'str'>

>>>int(x) #EH A B

345

>>>eval(x) #X FfF B K18, X B
345

>>>X=Input('Please input:’)

Please input:[1,2,3]

===

'11,2,3]'

>>>type(x)

<class'str'>

>>>eval(x)

[1,2,3]

>>>x=input('Please input:') #12 B PR A4 BB E L —1
Please input:'hello world'

S>>X #URAKMBBAFHE R AHBRASIST
"hello world™

>>>eval(x)



‘hello world'

M8 & #print) B TR S REFRERS 6 SUEE XS, BX
W

print{valuel,valueZ2,

-+, sep=""end="\n',file=sys.stdout,flush=False)

l He, sepB ¥z AEEHLHUAS (TUES) ) ; sep
A SHBTIEEHIEZ NIRRT, BiIAhSK, fle3HBETIEEHY

OB, RUMREEHS, GTNTROBUIM. il

; >>>print(1,3,5,7,sep="\t") #1IE B IA DR T

o] 1357

% >>>foriin range(10): #iE dendZ#, S0 B =z 5 # 1T
Fr print(i,end="")

54

it 0123456789

}f >>>with open('test.txt’,'a+"Jas fp:

_}é_ print('"Hello world! ' file=fp) # & & ],% A & % t 2 XX o
R B4, PythontRAEsysiEIRH T read(Fireadiine( s % Ak

I'Mﬁﬁ%&%ﬁﬁﬁmiﬁuwm:

>>>|mport sys

>>>x=sys.stdin.read(5) # ISP F & WR A B51, E T4
L2 TN

asd

s

===X
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‘asd\ns’

>>>x=sys.stdin.read(5) #iL 5 F 5, 10 BB H 5, E b
abcdefghijklmnop

==X

‘abcde’

>>>x=sys.stdin.read(5) #M 2 b X R &k S5 5N F

>>>X

fghij’

>>>x=5Yys.stdin.read(b)

>>>X

‘klmno'

>>>x=sys.stdin.read(b) #Ed X AR BN FF BE SR P

2K R 5 N\

1234

==X

'PA\n123'

>>>x=sys.stdin.readline() #\\ 5t X AR F &, BT R
>>>X

'‘4\n’

>>>x=sys.stdin.readlinel)
abcd

===X



‘abed\n’
>>>x=sys.stdin.readline(13) #II R E P X ARLEEZTEN D 1B

TG R
abcdefg
===
‘abcdefg\n’
_,,L_, >>>x=sys.stdin.readline(13) # IR E P X AR LLFENZ H
P
y
t abcdefghijklmnopqgrst
h
==X
0
n ‘abcdefghijklm’
ﬁ >>>x=sys.stdin.readline(13) #M 25 )& [X 4k 47152 HX
i’-}i ==X
o
¥ ‘nopgrst\n’
g Python#r& FE pprintlll $2 (1 7 B AR % 9% & 5k £ ( pretty
g printer) pprint(), TNEFHEHBHER, WREREONETST
WL

TNz ERMARNRTNEHEREF R TTATNGE M, Hla.

>>>import pprint

—=§

>>>t=[[[['black’,'cyan’'],'white’,['green’, 'red']],
[['magenta’, 'yellow'],

‘blue'l]]

>>>pprint.pprint(t) #2L 1A width=80

[[[['black’,'cyan’],"white’,['green’, 'red']],



o

b
e

EARMIAIE IS 0 T ~< T

/!

Gy
\

——=$

[['magenta’,'yellow'],'blue’]]]
>>>pprint.pprint(t,width=50)
[[[['black’,'cyan’],"white’,['green’, 'red']],

[['magenta’, 'yvellow'], blue']]]
>>>pprint.pprint(t,width=30) #REF ZH 77048
[[[['black’,'cyan’],

‘white’,

['green’,'red']],

[['magenta’, 'yellow'],

‘blue']]]

244 HEF 51 FF

sorted()Xf . JTTH. FH, ESaiHM o ERN FHAITH

IR EBI#HTPIER, reversed()XN oIk RN R ( AN RO EFHBE MK
EEMNzZip. map. filter. enumerateZ XU RN ) FHTEHE
(BRZH ) F RO ol kK Mreversed® &,

>>>x=listirange(11))

>>>import random
>>>random.shuffle(x) #¥T LR FF
==X

[2,4,0,6,10,7,8,3,9,1,5]
>>>sorted(x) #A 2K A M) HE e
[0,1,2,3,4,5,6,7,8,9,10]

>>>sorted(x, key=lambda item:len(str(item)),reverse=True)
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[10,2,4,0,6,7,8,3,9,1,5]

>>>sorted(x, key=str) #3Z & # il F 7 &8 DUg (9 KN FH 5 HEF
[0,1,10,2,3,4,5,6,7,8,9]

>>>X # RN F R R INFRATEINF
2,4,0,6,10,7,8,3,9,1,5]

>>>x=['aaaa’,'bc’,'d",'b",'ba’l

>>>sorted(x, key=lambda item:({len(item),item))
#EBEREAF KE—HNIEEH
['b','d",'ba’,'bc’,'aaaa’l

>>>reversed(x) #1# [¥,1R BlreversedX &
<list_reverseiterator object at 0x0000000003089E48>
>>>list(reversed(x)) #reversedf £ /2 ol ik R 59
[5,1,9,3,8,7,10,6,0,4,2]

245 BESER

enumerate() BRI ¥ H XM 2T kR T RPN TE, KRB ol EK

" #Menumeratex R, Hb BN TEH 20 R FEMTA,

>>>listlenumerate('abed)) # 2 FRHE PATE
[(0,'a),(1,'b"),(2,'¢"),(3,"d")]
>>>listlenumerate(['Python','Greate'])) #2563 FZ P T E
[(0,'Python'),(1,'Greate')]
>>>listlenumerate({'a':97,'b":98,'c":99}.items())) #1 2& = 4 b

SSPIVE S
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[(0,('c',99)).,(1,("a",97)),(2,('b"',98))]

>>>for index,value in enumerate({range(10,15)): ##{ 2 range
MNRPHWTE

print{(index,value),end="")

(0,10)(1,1112,12)(3,13)(4,14)

A E ki ¥enumerate()| IR X F— NstartZ %, FFIEE K

WCE LT

>>>for item in enumerate(range(5),6): #Z 5| M6 15

printlitem,end=",")

(6,0),(7,1),(8,2),(9,3),(10,4),

iter( BRI B FARIREIIEEXN RNVIARE, BERFHIE. iter
(iterable ) fiter ( callable, sentinel ) , A& ERSEHLIMA FIIH
ZHECHNERSE, BEESFSZFASHcallableE EH RO
sentinel, next)REFARRBTERNKRFHN T TR, EATE
A28 X R DL R zip. enumerate. reversed. map. filter, iter&Xf %,
EMTFXEXNRE__next__(F%.

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

>>>next(x)

TypeError:'list'object is not an iterator

>>>y=iter(x) #1RFEII RV BIERBXI R

>>>nextly)

1

>>>next(y)
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>>>x=range(1,100,3)

>>>next(x) #range X XA ERBEHI R
TypeError:'range’object is not an iterator
>>>x=iter(x) #3BrangeX R AL R BT &
>>>next(x)

1

>>>next(x)

4

>>>x={1,2,3}

>>>y=iter(x) # RIEE S EE RSB R
>>>nextly)

1

>>>class T:

def__init__(self,seq):

self._ data=list{seq)

def__iter__(self): #4F % 77 7& X N T A & & $iter()
return iter(self.__data)

>>>t=T(range(3))

>>>next(t) #3F KA ik K
TypeError:"T'object is not an iterator
>>>ti=iter(t) #1REE B A RBFE TR

>>>next(tl)
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>>>next(ti)

1

>>>from queue import Queue

>>>q=Queuel() #8 E A I &

>>>for | in range(5):

q.put(i) #HCR NG EF

>>>q.put('END") #3I N\ %5 KRR &

>>>def test():

return g.getl)

>>>for item in iter(test,'END'): #55 % 3 frtest() & &, H 1R
BlI'END'

print(item,end="")

01234

>>>x=maplint,'1234") #map¥t & & Fnext() &

>>>next(x)

T

>>>X._next_ () #F 5% 7 A, F M T next(x)
2

>>>x=reversed('12345678') #reversedX & 32 Fnext() %]
>>>for | in range(4):
print(next(x),end="")

8765
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>>>x=enumerate({'a’:97,'b":98,'c":99}.items())

#enumerate Xt & & Frnext() & 21

>>>next(x)

(0,('c',99)

2.4.6 mapl(). reduce(). filter()

map(). reducel(). filter()@PythonBE BBk, HE
PythonZ Heh D ®EMEEZRIN, EFENE, A Python 3.xF,
reduce() N ER B R L, MEME THREEfunctoolsd, FTEESGA
BiEA.

R HIFIE OB A—RINA R EERE, BARKKRA

MRE—RINEE, RATEHAMETSHNERFR. ABERET, 810

AR RN AHAGEAEG~EHY, XERETEEURATH
AFRE R ENBEH ENBERPOREEREN, MASSIATE
BEMRIER (fl, AN —ERIPRELFRER L. EkHA
AR, B—ESENRSHEIFEFAXHE) . AU RERR
RziL=, fltn, ZRZME—THFHEIURKIEWPBFNIEHE, B
BFhERe, BHEKANE, REEAES, F%,

A2 B map()3E — N & B func ik Xk Bk 5 3] Fr 51 5 ik R 28 X &
HMEDNTRL, #HiEE— ﬂﬂﬁ%mmﬂ%#ﬁ%%,mwﬂ%¢
BN TEEREFIN P TEZTREuncRIBENE R, map()&EARxt
J& 7 51 3 2 AR 88 X SRS T E B

>>>listimapl(str,range(5))) #3E %1 & th T Z A F 7T 8

['0',"1','2",'3",'4"]
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>>>def add5(v): #8.SE A

return v+5

>>>listimap(add5b,range(10))) #4€ 8 5 1 & £ R 5 2 — 1 5 3
MW TTE

[5,6,7,8,9,10,11,12,13,14]

>>>def add(x,y): #97 DU 2 NS5 80 & 3

return x+y

>>>listimapladd,range(5),range(5,10))) #38 I & % ik ¥ vk 5§
FWADFIE

[5,7,9,11,13]

>>>|istimap(lambda x,y:x+y,range(b),range(5,10)))
[5,7,9,11,13]

>>>def myMaplIst,value): # 8 & X & %L

return map(lambda item:item+value, |st)
>>>listimyMapl(range(5),5)) #85 #1=F 005
[6,6,7,8,9]

>>>listimyMap(range(5),8)) #5N#=F 108
(8,9,10,11,12]

>>>def myMapliterable,op,value): #E ;& X %1
if op not in'+=*/": # LM FIN S F A UM =&
return'Error operator’

func=lambda i.eval(repr(i}+op+repr(value))

return map(func,iterable)



>>>listimyMap(range(5),'+",5))
[5,6,7,8,9]
>>>listimyMap(range(b),'-",5))
[-5,-4,-3,-2,-1]

>>>listimyMapl(range(5),"*",5))

[0,5,10,15,20]
,nL_, >>>listimyMap(range(b),’/',5))
: [0.0,0.2,0.4,0.6,0.8]
t >>>import random
2 >>>x=random.randint(1,1e30) #4 Al 35 e B A MIRE L2 £
n >>>X
i
|53 839746558215897242220046223150
ﬁ >>>listimapl(int,str(x)) #32 B A & # G F =
Sik [8,3,9,7,4,6,5,5,8,2,1,5,8,9,7,2,4,2,2,2,0,0,4,6,2,2,3,1,5,0]
g FrAE FEfunctools  #9 B& ¥ireduce () o] DUE — P W 2PN S 5110
#h BRPFIEREZROFTANEZEURRMEAE —NFI L RBN RN
N

T - BT EL, FEHMTIEE—T¥iE5{E. 120, reduce ( lambda x,
v: x+y, [1, 2, 3, 4, 5]) iHEIREHA
( (( (1+42) +3) +4 ) 45) , F—RIHENxHA1MYyH2, BXITE
XBEAD (1+2) MyHEA3, BXTERNXMER ( (1+42) +3)
mytfEA4, MitkEH, FLTATEHEED
( ([ (1+42) +3) +4) +5) WY{E.

>>>from functools import reduce
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>>>seq=list{range(1,10)) #t 8] DA 4 #2431 3R
>>>reduce(add,seq) #add;E £ —ER RS b iE X B9 & L
45

>>>reduce(lambda x,y:x+y,seq) #{¥ flambdazz 1A = LI 48

45

FESIHHEFRENARBETIFROE2-1F7R,
>>>import operator #15x & Froperatorigfi 7T KEiZ &
>>>operator.add(3,5) #°] I E BRI — 1 EEBE
8

>>>reduce(operator.add,seq) #{¥ Haddiz &
45

>>>reduceloperator.add,seq,b) #35 € R ¥ 15{E A5
50

>>>reduce(operator.mul,seq) #3 Lz &

362880

>>>reduce(operator.mul,range(1,6)) #5893
120

>>>reduce(operator.add, mapl(str,seq)) #E A FHFEH E N
'123456789'

>>>""join(mapl(str,seq)) #{# Ajoin() 77 5L F & L&}
'123456789'

>>>reduce(operator.add,[[1,2],[3]],[1) #i XM EE L H 28 &
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[1,2,3]
L N 0 O 0 2 2 L
I ‘
3
L—x— VY
6 y
_x- | y
10 Y
— x— | y
|ﬁ| v
X g
21
L,
%
s

E2-1 reduce(| BT ZEFREE
S5rmfRiedEEETRNEBESEL, EA—FEI5, reducel)
R ZF THNAZE ( BB IE& R I 2 AHENRZ IR KE B
=)

>>>from random import randint
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>>>|st=[randint(1,10)for i in range(50)] #fE 41 %151 &

>>>def tjiNum(dic,k): #5511 T ZE H IR E

if k in dic:

dic[k]+=1

else:

dic[k]=1

return dic

>>>reduce(tjNum,lst,{})

{1:6,2:3,3:6,4:3,5:4,6:7,7:5,8:5,9:6,10:5}

A & & ffilter() G — MRS HRBEMERT— P FI L, REZ
ol o (5% R R E{E A True M AR EE ST R A AL A filterXy R, 20R4E
E B ANone, MPREFFd &M FTrue TR,

>>>seq=['foo’,'x41", 72! ' '"F*¥]

>>>def func(x):

return x.isalnum() #iX E T A FZ B EF

>>>filter(func,seq) #1% Bl filter & &

<filter object at 0x000000000305D898>

>>>list(filter(func,seq)) #1Efiltery S L # 4 3 F&

['foo’,'x41']

>>>seq # X R FI R ASAE T Z 2k

['foo’,'x41",'?1 " 1 ***]

>>>[x for x in seq if x.isalnum()] #{F A3 RHES I LA E
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['foo’,'x41']

>>>list(filter(lambda x:x.isalnum(),seq)) #{# Hlambdazz ik =
SLIRAE R Th BE

['foo’,'x41']

>>>list(filter(None,[1,2,3,0,0,4,0,5])) #1& & & 1 A None

[1,2,3,4,5]

2.4.7 rangel)

range();ZPythonFF R h EHE AN —TRAB &L, BEXRI
Hrange ( [start, ]end[, step]) , Arange ( stop ) . range ( start,
stop ) Flrange ( start, stop, step ) 3f A%, ZRFIRE BEHEEM
KEF S Mrangexd R, HbBEAEHEAEHF KX E(start, end) A Blstep
HEENEYH, S¥startBIAH0, stepBRilAl.

>>>range(b) #startE 1A 40,stepEIA A1

range(0,5)
>>>list(_)
[0,1,2,3,4]
>>>list(range(1,10,2)) #IE E R ISEMNF K
[1,3,5,7,9]

>>>list(range(9,0,-2)) #2714 11 8, starthy tbend X
[9,7,5,3,1]

RIS PR E & HArange() RECRE BB R £, Fln.
>>>foriin range(4): #1683 4K

print(3,end="")



S N

b
e

——é%ﬂ%$¢ﬂ%ﬂ=or~ﬂﬂ

3333

S8, oIl Arange(| R &k A I SUESCH, fl, T@
MIFE 7 B ol DU SR 5 200 LA gE #E 1 7R Br eV S R IE B 2,

for i in range(200,0,-1):

if 1%17==0:

print(i)

break

2.4.8 7ipl)

Zp( R AREZ N ERN RPN TRERET —E, RO
— P EERAZpY R, HPBIMTZBEL2ERNZ P ERY R
NNVEFTTENTE, REGRPEESNATETUIRTHIESH
A A RN RPRENAR T TUEXFERX R, 2 1TF
FHTERNRPARMBLREEXNTT, RAeBRiviigE—E54H, £

FRre 38T FIFHEENVNE ENTRBME —TTdF, REF—

TFIFHF B TEBLAET THRABSHNAS®T, REBF TTH
HIZipXf &R o

>>>list(zip('abed',[1,2,3]) #/ R 48 F 4 £ 5031 &

[('a’,1),('b",2),("c",3)]

>>>list(zip('abed')) #3541 731 43 8] DLUT 48

[(‘a",),('b").('c").('d")]

>>>list(zip('123','abc’,",.! ")) # £ &3 7 5

[(1%,'a",", .02 'p", (3" e )

>>>for item in zip('abed',range(3)): #zipX R E T E R K
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print{item)
(‘a’,0)
('b', 1)
('c'.2)

>>>x=zip('abcd','1234")

>>>|Ist(x)

[('a","1'),('b’",'2"),("c’,'3").('d","4")]
>>>list(x) #zipA R L GEIR [ —

[l

2.4.9 eval(). execl)

NEAfeval|HRUTEFHENE, AREHESEIDAX

=

SN ES

R ThEE, X

NREE2ANDF243 T EBEE R, XEB

FHEE, FRitzi, evaltbh U FH B #HITRE, BT TH
£ B compile()F R E MBI & .

>>>eval(b'3+5')

8

>>>evallcompile('print(3+5)°, temp.txt’,'exec’))

8

>>>eval('9) #HE I FF R BRI ALT

9
>>>eval('09") #ih &

B ARV IOFF LT

SyntaxError:invalid token

>>>int('09") #i XA 42 o] DL



9

A9, BTeval(HF TN SHFHEHTEZEMERE, WRE
E —EEAME T EESI A2 e R, NREEATREEastIRM
%2 & K 1E B& #X literal _evall()o

>>>eval("__import__('os’).startfile(r' CAWindows\

\notepad.exe')’)

l . #THICELREF

LI
P >>>Import ast
Y
t >>>ast.literal_eval("__import__('os’).startfile(r'C:\Windows\
h \notepad.exe
o]
n )
ﬁ #TENIT. IR B
5t ValueError-malformed node or string:<_ast.Call object at
;Fr 0x00000000033E2C18>
Y3 A& & ¥ exec) A #1715 E B PythoniRE 1% 8 & A compile
@RI R,
G

>>s>exec('x=3") ## {715 8] x=3

_*"

=>>X

3

>>>exec('help(sum)') #E5 & A & & Fsum () B9 75 B 345
>>>0bj=compile('for i in range(b):print
(I,end=")","temp.txt’,'exec’)

>>>0bj #4 B & ¥ compile()E L B9 1L X &
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<code object<module>at

0x00000000033A29C0, file"temp.txt",line 1>
>>>exec(obj) #{# FHexec()# T IL N &
01234
>>>eval(obj) #th 0] DL{F FHeval #1718 &
01234
>>>0bj=compile('’x=666", 'temp.txt’,'exec’)
>>>eval(ob))
=>=>=X
666
>>>fori,v in enumerate(range(5,10)): #s1 S FI BT E X
exec('element'+str(i)+'="+str(v))
>>>elementO
5
>>>element]

6
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Pythonh F AMIFIIEMEIIFR. TH., T, ZFE. &
% ( BREAHAERKIEFRANESEEFI, EXENAE
Z), NETEFETABEITUSAEFFIFRNEFFI, MNEEST
TREMTUD AT EFINFNATEFIHERE, WEI-1Re A
b, Eﬁ%ﬁﬂ%ﬁrange map. enumerate. filter. zipZ X & 693 LE
AZEMEUTFI, REXENRERNFLERFMKRE, FFk. T
., FHBERFFII DU Rrange R ZFN@MES|, FE—PTETF
A0, EAN TR TIRAT, DUkE#E,;, nREABEBEAERS], W
BE—TTTETIEA-, BREZITRETIRAN-2, DUbEH#HE. TR
ERRBEEANRSIEPythonEFFIIN—KEFE, ASZEENZH
o PURIBERSFRBE,

] e \\\\~7@$w
I
= i R A5 FE 5]
TR
A

E3-1 PythonF 3l £ EE
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3.1 %% FTTHRNEA

FF (list) EXEEZMNPythonRENRZ—, EBE&E T
ZFNEFESZRFSE, SHIFRENIMERTRN, JEXRIREFH

TRENYT RSB, MNmmfRiEHEB TR 2z X H 4B, Python
FIRAXTRAFEMNEENEITURBERSEFANTSE, BFEA
FMMEBRIERB TR S RINEFRETEFNES, EFELWHE,
A0, aFFEBNEBANN R TER AR ZNESGHNTE A
RPHWRS|, N TRERETEZSHENNETRER, Hik, Br
FHIEHLE, SNNRENIFREISHHTTEMIE NS M ERIZRE,

L, JRNAMBTEME XN FESIF, HRBTEZ
B HIES nfe. fEPythont, E—PIIRPTHRAEERE TR
A1EE, TURNBEESRE. X, FASEELRENATE, 0
PE&R. TA. FH, EE5. REMURAMERN R, WRA
—X A S ERENTRNFREZTI R, THILTEESSENIIFE
R

[10,20,30,40]

['crunchy frog', 'ram bladder’,'lark vomit']

['spam’,2.0,5,[10,20]]

[['file1",200,71],['file2',260,9]]

[{3}.{5:6},(1,2,3)]

Python Xk HETENENAGFTEEEN, TEHFEEGFMHE
5, MEFHENSI AxAFIL, XthEpython TLE T IR X
TRENEZRHE, ¥, Pythond|IZFHNTHRLEENSIAH, Tt
FFRpETETUENEZENEERE,
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REIENE, IRNTIEEARETFRA, EENHEHLER
£, AHERK, £aXEALEF, EHRELGFNEBIEFE-—TTSEHN
LiERE, EREBERIZFERIIK,

3.1.1 FIR &2 5 M Bk

EA ‘=" BEERF—TIIRBESTENTEREIRTR,

>>>a_list=["a",'b’,"'mpilgrim’,'z','example’]

>>>a_list=[] #8| =3l 3k

A PUEAlist)BEIETTA., rangeX R, FHFH. F# &

S HMITERMN RER IR, FEIENE, IEFHEKIAT]R
NEINERFHE 8" HHAIER, MAEEFRNTREHR AT
=, MRBEEFHATRERAIR, FEEHFANRNitems() 77
EBBEIREE, SR DIE Avalues(RBBEIZAEIEFHY "H" &
MAHE,

>>>list((3,5,7,9,11)) #1F T H & ¥ h 5l 3=

[3,6,7,9,11]

>>>list(range(1,10,2)) #i&range®t R i # A F 3%

[1,3,5,7.9]

>>>list(‘hello world') #3§ 7 £ & & # A F &

['h' et et ' w e, T, d ]

>>>list{3,7,5)) # B £ S H M AR

[3,5,7]

>>>list({'a":3,'b":9,'c":78)) #3F FHLH "B HHAIIR

['a’,'c’,'b’]
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>>>list({'a":3,'b":9,'c":78).items() #EF MK "B F" ML
BB

[('b",9),('c’,78),('a",3)]

>>>x=list() #8 B =5l 3k

H—MIRABEAN, TR Adelts TFHMER, X—~
& AT R R E HPythonX R,

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

>>>del x #fl] B 51 2= 3 5

>>>x #X MR E L EZBHELME FE

NameError:name’x'is not defined

R, delis T HABIREENMNE, REMERTEHF

BT ENENIE, PythonAEE MEEBEF —MitEs, B85F
AT ES|AZENESI AN, SZEERMERKFF5IHZ
EEHS|ATEESA, SEMEN S| AT £E8 3 508t U e 1 3k [ e
#FNTTEEMNM R, WRBELZIFE TSRO, TS AgeERIG

B A Hcollect() 7%,
>>>Import sys
>>>sys.getrefcount(1) #EFE N 3| B X
1243
>>>x=1
>>>sys.getrefcount(1) # 8 T E5|AHizE, Kol AiTEEE 01
1244

>>>y=1

ol
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>>>sys.getrefcount(1)

1245

>>>del x #BrEEH B ERS|IH ZEN S| it EEs [

>>>del y

>>>sys.getrefcount(1)

1243

>>>Import gc

>>>gc.collect() #3r z| FH TR R B YR BIHFFHEAXN R E

0

3.1.2 3R TR 0]

tgdrz/a, TIEHEREITIRRDEDAFNITE,
HPFTHRAMNTERTEITTER, THRATNTERTE2ITER,
FTIRA2ZNTERTEIDTITE, DULEHRE,; JIRAEXFEHARBIHME
AT, AP THRA-TATERTRTEE—TITE, THRA-2HATER
REEFE2T TR, THRA-SHUTERTHENUEIN TR, MILLEHE,
E3-2f 7R ( IBIRIPY, 'y, 'ty 'h'y "o’y 'n'lAfl)

>>>x=list('Python') #8 B E 7 X &R

>>>X

['P','y".'t','"h","0",'n’]

>>>X[0] # FHRAOM TR, F— 1L H

pr

>>>X[-1#FHRA-1NTTE . &Z5— 1%

lnl
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313 FFXREHITIE

k. TH. FH

EEMAN, MARXRENFIINE - EFENTEANEIFRESH

T
O -~

= % 8% PythonF A1 R E 21k

MIZEHFHNRAB R JIRIRE AN T AWNRI-1FiRo

F#3-1 JIRMEHE A H X

A&

append{ x}

#xBinEV %R ER

extend L)

S0 Loh g o ) F W) e R

insert(index. x)

EFIFE index A W AR A < B EERM A CE FEFHENE D
AU Sl im 1. 052 index Y9 1F 8 B 20T 3 Fa 4= W0 HF 3] 22 R e o <. dn
B index 6 85 B )T ) 34 B G A R 8] fE W) Gk RS A EE «

removed x}

P Feh MR — ok x e EXEZ R A A EA I HE
Sl 1, 9 R P ARTEAE x M R

popt | index )

clear()

B B 31 3R [0 9 2% o F 4 index A9 JC# . 8L A 45 E index W B A 4
— 1.8 TS — P on 3 A e e (] 4 ) o S A T RS
s A index AL — L. LB A9 %8 80080 1 58, L #em 3 #ed B

i 7 B0 3 ) R b i Bl Ay o B R B PR &

index x)

I 1 55— A0y x 000 2 0 5 A7 G D) x 000 % W
53

countl x)

B [0 x A B e b i B E

reverset )

ot 0 3 o A G R AR AT I M R L R

sort key = Mone, reverse=
False)

copyl}

ot 91 6 ob s O AT IR M 4 Y key B 5 GE HEFE BN, reverse
False 5 7F 05, True R BRI

at (o] 3] e () i AL

1. append(). insert(). extend()
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X3IPNAZEEHATMATEIERNRFAMNTE, HPappend()
AT EAREEEN—DTE, insent)BTOIREZIEEMNEFA
—PEER, extend BT A —TMIRFAOMEBETRENESTIIRN
B3, X3THEHBTRMIEE, FTEWINZNRERFFNELGH
e T KIFRMS, EHInsert) FEAEIIREENFEILEFEATT
ZRNMERRK. URHLTEFEHZFBEAS P ILERNE, TRE
REBPEN, AEBEAreverse(|TiEH T, WEZRBIERITE
£ collections & 89 s BA Bl deque Xt & 124t tyappendleft() 77 3% o

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

>>>id(x) #EFEN RO A FHHE

50159368

>>>x.append(4) #FE EZEBINITTEH

>>>x.insert(0,0) #FEEE N EHRATTE

>>>x.extend([5,6,7]) #E EEENZ T TTHE

>>>X

[0,1,2,3,4,5,6,7]

>>>id(x) #5IR A N FP NI AT

50159368

2. popl(). remove(). clear()

X3P EATMERAFRFAITE, K pop)HT MERFHF
ROEEMNE (MIAERRE—1 ) LAXTER, UREBEENVNERE
AR RS|INMME FE, = FRIBEHpop) AEth&Md F remove

(B THERIRPE-—TMESEEEEENTE, ORIIRPAFHEZ



TRERUNMEFE; clearlBTERINRFHFABEITLR. X3THEHRE
TER#EE, FWIEFRNRNOAFHIL, F5, FB0TRUE Hdelis <
MeErFFPIEEMNENTE, RFELETEREE,
>>>x=[1,2,3,4,5,6,7]
>>>x.pop() #3f H F IR B EEf T =

7

ﬂlm >>>X.pop(0) #58 H HIREIEENENITTER
P 1

Yy

t >>>x.clear() #M R B TE

h ==X

0

n []

ﬁ >>>x=[1,2,1,1,2]

554 >>>x.remove(2) #RE NME A28 T E
it .

I >>>del x[3] #MMERIEENE ERITTE

ﬁ ===

k-

dh [1,1,1]

b
/

2L

WREZFRRIENE, BTIXAEAAFES WSRO 5K
I TheE, HIIRPENVEBAIMBRTEN, FMBERRE, ZUNER
MR ETEAIRPHARSIBLERETN, PAFEFILEX—R,
3. count(). index()
FIFT 7 Acount)H TR B AR PIEE TR L IMAREL; index
(AT REEETEFAIIZTERHEBANLE, WRZTEARNEIIR
bt FE
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>>>x=[1,2,2,3,3,3,4,4,4,4]

>>>x.count(3) #TT R 37 I Fkex P 8 H IR B

3

>>>x.count(s) # A~ F 7,1 B0

0

>>>x.index(2) # T Z 2SI RXP B RE RN ZR S

1

>>>x.index(5) #7FkxP B R FE

ValueError:5 is not in list

BEMEANTABRNELANE, JIERNRARE T EAEFK
BATEMERE, M—BELIAFE, BNEFASER, 28]
AHEN, ABRSIZFEMSBEFFER, —RKRIEBHRIPHIE.

DEFREEMHRIRDEERETEBRAE XN %, OFF

FEAEEHW, THNREEARZELESHMRIEAPBANE =1
B, ABEAXEFTINRKUNXBPRANDTESTHIR?, WRT
AN R EBEHERS|, EMRTTHFE,

from random import sample

Ist=sample(range(100,1000),100)

while True:

x=input("1E8 A — P =17 %")

try:

assert len(x)==3," K E HMA A3’

X=Int(x)
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break

except:

pass

If x in Ist:

print(' TTZH{O}EFI TR F I FE 5| 4:{1}) .format(x,Ist.index(x)))

else:

print( A FzP AL GFEZITTE.)

4. sort(). reversel)

F =X R M sort() A B T BIEENMNN A TREITH
F, BIAMNERRE TEMNEKFAFHRF; reverse() 7E A T3
KA TRLEFS#HE, OREF— T AENEEE T TR I]A
E, F_ITTENBUE T TEXRLUE, PULEHME,

>>>x=listrange(11)) #8 & 11 MBI«

>>>import random

>>>random.shuffle(x) #1231 Fx+ I T KFEVLEL

>>>X

6,0,1,7,4,3,2,8,5,10,9]

>>>X.sort(key=lambda item:len(str(item)),reverse=True)

#HR IR F R 8 Ua MK E P HES

>>>X

[10,6,0,1,7,4,3,2,8,5,9]

>>>x.sort(key=str) #1Z &M A F F R FH KN FHEF

=>>>X
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[0,1,10,2,3,4,5,6,7,8,9]

>>>x.sort() #ZE A N HEFr

>>>X

[0,1,2,3,4,5,6,7,8,9,10]

>>>x.reverse() #1E T B T & M4 ok 5

>>>X

[10,9,8,7,6,5,4,3,2,1,0]

F R R sort()Flreverse() 5 A FI R HFTEIHEF (in-
place sorting ) M, B IRE{E., g5 "Ei#h" , EEEHLE
BN EEERERNEEE, JREHUARTE, JFRPTEERNIRF
EEXK,

WRABEXRERNIAF, STUERA244THBNAE R
sorted()f0reversed(), Hh, NE Kisorted() iR BHE 7 /G #H Y3
ZH keyfreverse & X 53|k Fi&ksort()Ee2MHE; AERHE
reversed()iR Bl — i 7 /5 Breversed X R, 7t 50 F A I F= 3T & #sort()
J1AEFM N E ki Esorted|fkeyZ 8, oI USLMENELNHF, A

bh ¥ sorted() o {7 -

>>>gameresult=[['Bob’,95.0,'A'],

['Alan’,86.0,"C'],

['Mandy’,83.5,"A'],

['Rob’,89.3,'E']]

>>>from operator import itemgetter

>>>sorted(gameresult key=itemgetter(2)) #32 3| FE3T



TRHETIFHF
[['Bob',95.0,'A'],['Mandy',83.5,'A'],['Alan’,86.0,'C
'.['Rob',89.3,'E']]
>>>sorted(gameresult key=itemgetter(2,0))
#EBEIPT TR FHEAI BREE—TTEIFHF
[['Bob’,95.0,'A'],['Mandy',63.5,"A'],['Alan',86.0,'C'],

4., ['Rob',89.3,'E'l]

EHMALGIIS 0o o~< T

&)

—

>>>sorted(gameresult, key=itemgetter(2,0),reverse=True)

[['Rob’,89.3,'E'],['Alan',86.0,'C'],['Mandy',83.5,'A"],
['Bob',95.0,"A']]

>>>list1=["what","I'm","sorting","by"] #2L — 3R A ZBZ A KHE

>>>list2=["something","else","to","sort"] #% H— MR A A
#HATHE P

>>>pairs=zip(list1,list2) #3E W PN FI R P I NV L B TTRHE X

>>>[Item[1]for item In sorted(pairs, key=lambda x:x

[0],reverse=True)]
['something’,'to’,'sort’,'else’]
>>>x=[[1,2,3],12,1,4],12,2,1]]
>>>sorted(x, key=lambda item:(item[1],—-item[2]))
#UE2P TR T+
#EI T TTRREFH P
#XENNSREATHEETE
[[2,1,4],01,2,3]1,[2,2,1]]
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>>>x=['aaaa’,'bc’,'d",'b’,'ba’]

>>>sorted(x, key=lambda item:(len(item),item))

#EBERKEHRF KE—HNIEEHFF

['b','d",'ba’,'bc','aaaa’l

5. copyl)

F =X R copy( A EREIFIZRNEAEH . riBxEH. &

EER—THNIIR, HEFLERIFRPRAETENS| HEE T 2 HI

Kb, MRFEIRPABESEY. L. EHSEELXEYgTE. 7
FBEXFNATTRRXBNEGEE, —REXFOAN, B2, WRES
RPBRJIFRZENTBREHFERE, AT REFNRELFIIRNASI
AEHEIFIIRS, TREAEMA—THEEWSEIN—"T"

>>>x=[1,2,[3,4]] # ZF R P B EFIIFR

>>>y=x.copy() #% & il

>>>y #BNIRPIARERRTE &

[1,2,[3,4]]

>>>y[2].append(5) # A FFI TR F I FHIFRIENTTE

>>>x[0]=6 #B . LHEATERENZILF

>>>y.append(6) #7E #H IR EZIENTE

>>>Y

[1.2,13,4,5].6]

>>>X #IRFNFT A Z 5 0

[6,2,[3,4,5]]

PR3 R BIcopy() 77 AR Y) | B AE LR AR EE copy F i copy ()
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PRI —EHEROXEG, WREHER FHRIDERN[EIE, aTPlE
FATRAEREcopy Bideepcopy(( BB L SLIR B . FTiBREH, X
RIFRPNITEHETET, EAMENEREFNRFHFIIERF, THEN
FIRABFEEDSIH. XE—K, MIRNEINFREEIEM, 2
HER—PMEHERE=EmAHP—T.

>>>Import copy

>>>x=[1,2,[3,4]]

>>>y=copy.deepcopy(x) #F & i

>>>x[2].append(5) # AR F|F P M FHIFIENTE

>>>y.append(6) #7E #HFI TR ESIEN TR

>>>y

[1,2,[3,4],6]

>>>X

[1,2,[3,4,5]]

F B AENEZRES, SIRNRNEEBEZRHES—
HNERL. TONREBER—NMIRHESANTTRNTE, X/D
7 TEFHEBMIN, BREA—THAEEWA I —T,

>>>x=[1,2,[3,4]]

>>>y=[1,2,[3 4] #EE — I XN RBMELH I ZTE

>>>X.append(b)

>>>x[2].append(B) #{Eei H P — NI FRMFIIFE

>>>X

[1,2,[3,4,6],5]
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:

>>>y # RN Z 0 7 I — 1B 3%

[1.2,13,4]]

THHNREETRNER I —TER, £—TIRTEWMES
AN—TZE, IFFAITEEROR—TIRER, YHP—PEH
A =LA ER I —TREFTEEI,

>>>x=[1,2,[3,4]]

>>>y=Xx #Bl P LT EEmE —NFFE

>>>x[2].append(b)

>>>X.append(6)

>>>x[0]=7

>>>X

[7.2,[3,4,5],6]

>>>y # X xS N IEME 2l y & = Z 2 F 0
[7.2,13,4,5],6]

314 JFZRMELFHEER

ZEER (+) WA UILHIIRENTEHE N, BEX
ZEMARTEHIZEE, MERBFHFIFR, HEAESRAKETENE
H, ARFER. FAECHEZEFT+=LIWIRENTENETE
i, Sappend()FiEk—H a3,

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

>>>id(x)

53868168

>>>x=x+[4] #EER NI E
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>>>X

[1,2,3,4]

>>>id(x) # A 7R & & B &

53875720

>>>x+=[B] # A FIFIENITHE

>>>X

[1,2,3,4,5]

>>>id(x) # A F iR T

53875720

FACZEFUMUATIRMNEBELMERE, RRFIEE, KO
AR, N—ERE LRIENaT USSIMAFIRIENTENTIE. S0
AEEM (+) 8, ZEEFLWERATTANFHS. A%, 28
F*=tha DIATIIRTHEFERE, SEEF+=—HFEBTEMENE,

>>>x=[1,2,3,4]

>>>id(x)

54497224

>>>X=x*2 # TR EE REIFII*F

>>>X

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

>>>id(x) #3#b i & 4 2 AR

54603912

>>>x*=2 #TTREE FEH 1T

>>>X



(1,2,3,4,1,2,3,4,1,2,3,4,1,2,3,4]

>>>id(x) #H#h i T

54603912

>>>[123*0#EEB0ORBE

[

AT PythondFkb TEEFHNE I M AEE, SBEFI

.!‘lf\..- NI FTFHTTEEENNTIE, BResE L,

EHMHILGI®HS 0o og~+< T

/!

¢\
S

_*"

>>>x=[[1]]*3

>>>X

[[11,011,011]

>>>id(x[0])==id(x[1])==id(x[2]) #F F|FRxP 3P TEEE —

THRIT R

True

>>>x[0].append(3) # A H F — P FINRIENF TR
>>>X #Z MWD FIREZHEHEHN TN
[[1,31,01,3],11,3]]

>>>x[0]=[1,2 3] #E BEEZAFE — T TEHNE

>S>>SX #NFWBIIE P TE

[11,2,31,1,31.01,31]

>>>id(x[1])==id(x[2])

True

>>>id(x[0])==id(x[1]) # " FER — TR

False



A, EHABARFARNEAT FTEHNER:
>>>x=[[[for i in range(3)] #3IFH S
>>>X

{IRIRN

>>>x[0].append(1) #3 ¥ 3K B A5 1
>>>X[1].append(3)

S N

b
e

>>>X[2].append(b)

>>>X

[[11,[31,[5]]

HANKZEEFNTATUNHINRFESCEBEIEITE, &
W [E)fEE RKEN TN Mg, mMEHENEENTEEMS
2% M,

>>>3 in[1,2,3]

True

>>>31n[1,2,'3']

False

3.1.5 B R B TR B4
BRTIRNRE FAHEZIN, 1RZPythonA & & £t a7 DLXT
HTRE, B, max(). mn)BHETREIFRFFFETEN

AXEMNR/NE, sum(BEATREINRPEABILE A, len(&ix
AT REVIERP TTENE, ZplBRA TR TIKFTRETAS
ATTAEH RO B E X THNZIpXIT R, enumerate()FBENR OB & A T
TARA{ENIERN R, map(BBERBRNTIIRENEITE,

EARMIAIE IS 0 T ~< T

b
/

S

—+"



> N

b
e

EARMIAIE IS 0 T ~< T

/!

Gy
\

—h]

filter( A E AR EIE € RIMMIRCEN IR TRHATILIE, all)REAR
MIXFNFRPESHBTEZEBEN T True, any(ARMNIRIIERPES
EMMTTrueMITE, HI, tREEEfunctools$ Bireduce() ik # LR FR&
Jiitertools#ﬂﬁ’ﬂcompressﬂ\ groupby(). dropwhile()& X & & £t o] |4
NAREFHITEE, XEESNMBREBRENIIERNENE, XTreducel)
RENESEF2EMN A, tnEFEitertoolsBAE S E F4E,

>>>x=list{range(11)) #4£ H &

>>>import random

>>>random.shuffle(x) #¥TEL31 3 $ T &Z K9+

>>>X

[0,6,10,9,8,7,4,5,2,1,3]

>>>all(x) #MIXE S B TEEZEM T True

False

>>>any(x) #FNXEESFEEN TTrueM T E
True

>>>max(x) #1& Bl & K{&

10

>>>max(x,key=str) #3Z¥5 EHN)IR B & K&
9

>>>mMin(x)

0

>>>sumi(x) #fH L& 2 F0

bbh
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>>>len(x) #31 FR TR I

11

>>>list(zip(x, [11*11) #Z IR TEEH A S
[(0,1),(6,1),(10,1),(9,1),(8,1).(7,1),(4,1),{56,1),{2,1),(1,1),{3,1)]
>>>list(zip(range(1,4))) #zip() & E b o] LA F— Al ik A

[(1.),(2,),(3,)]

>>>list(zip(['a','b",'c'],[1,2])) #W R AN FIRAEK, DUEHN A
E

[('a’,1),('b",2)]

>>>enumerate(x) #2531 & JL K 1R Bl enumerate Xt 5

<enumerate object at 0x00000000030A9120>

>>>listlenumerate(x)) #enumerateX & o] DL A 5= . TC
A, &5

[(0,0),(1,6),(2,10),(3,9),(4,8),(5,7),(6,4),(7,5),(8,2),{9,1),(10,3)]
3.1.6 EASRBEMNOEEH

31ADEAENA, PythondIREXFEBUMNFAER, K
RINRTEFHITERHEMTIR, PythondI R A ZFHFS5E LB
M. BRZEE, MAZFIIRZEMRE. F. BREEE, FIRZEHINE
EERTINRTTENEGH, ERFIER

>>>[1,2,3]+[4,5,6]

[1,2,3,4,5,6]

R, MREEEESRIENRE, FLaRAEHER
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BFh0. m. . BRE—TE, HAZEEZENMN. /. FEH,
PythonZIZR N R A S A X FEXFNEE, FTEaTMMEETAE R
HFHE F A TR AE FEoperatorP Y T ARSI, WRFBEENFEA
g AR MEBNAEFEE, o UEETPythony EEnumpysLif,

>>>from random import randint

>>>x=[randint(1,100)for i in range(10)] #4 A, 10/~[1,100]X
(B8] (A Y BB /14X

>>>X

[46,76,47,28,5,15,57,29,9,40]

>>>listimap(lambda i:i+5,x)) #FF B JL X [& B3 15

[51,81,52,33,10,20,62,34,14,45]

>>>[i+5 for i in x] #{& A& S A LI EF AT 6

[61,81,52,33,10,20,62,34,14,45]

>>>x=[randint(1,10)for i in range(10)] #£ B/ N33

>>>y=[randint(1,10}for i in range(10}]

=>=>=X

2,2,9,6,7,9,2,1,2,7]

>>>Y

[8,1,9,7,1,5,8,4,1,9]

>>>Import operator

>>>sum(map(operator.mul,x,y)) #0 =~

278
>>>sum((i*j fori,j in zip(x,y)) #F BAE&REGTE O EAN
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>>>list(map(operator.add,x,y)) #F N &E KN O E X W TE
jill

[10,3,18,13,8,14,10,5,3,16]

>>>listimap(lambda ij:i+j,x,y)) #{5 Flambda®ziA = LI [E 4F

[10,3,18,13,8,14,10,5,3,16]

>>>[i+] fori,j in zip(x,y)] #{ A3 = SV LT EAF B T &8

[10,3,18,13,8,14,10,5,3,16]
3.1.7 F RS EELS N AZEH

FFzHES T (list comprehension ) , tBFRAFIRBEFT, o
PUE FHIEFE SN AN R H M AT ERN RN TR ETEA . 2
B HERTE, RERENFHEFERKNFIE, RIEBFEBFHEHS, B
HiREMEEM, EPythonFEFH ENNARZ N AZ—, Python
BN EBSLE N F R/ SN T KEWL L, TRHRIERIRNEITEE,
tEHFERN—FRK, JRBESINELEIA A

[expression for expr1 in sequencel if condition

for expr2 in sequence? if condition?2

for expr3 in sequenced if condition3

for exprN in sequenceN if conditionN]
JFHESAAEZE LEN T —TEHET, REEXNLEN
falizo Blan.



>>>alist=[x*x for x in range(10)]
HET

>>>alist=|]
>>>for x In range(10):
alList.append(x*x)
l L%, WRAEAIIRESKHNIE, BT UEETPythoni

o MEABEOEAERTHORBEI AN,

Y >>>alist=listimap(lambda x:x*x,range(10)))
t
h >>>alist=listimap(lambda x:powi(x,2),range(10}))
0 Bl
n
5 >>>freshfruit=['banana’,'loganberry’, 'passion fruit']
}; >>>alist=[w.strip()for w in freshfruit]
it % i F R T SRS
T
A >>>alist=[]
ES
#h >>>for item In freshfruit:
WL

alList.append(item.strip())

—h

HARMEMT
>>>alist=listimap(lambda x:x.strip(),freshfruit))
By

>>>alist=listimapl(str.strip,freshfruit))

RFENZTIF—PMEE, WE LR ( BERSEX



>

b
e

EARMIAIE IS 0 T ~< T

b
/

S

—+"

B, XA EEx ) SEELHETHE, BEREZE CH 7 IEM AR
BEMFAMBUUESE K, AR IEBRESKIE, HE—HL64T
IMEF, AR —TRERFERINK, FZTRFAER2NX, F=T1%
FEMARCK, FUMEFEMBRK, DUkEHR, FASTRFEDN
AKEER —TRFEN2ME, —BEEAN R FEIBR. BALRKEE
Z DR ERIRESABESAER T sUMIRIREZNES
Xo

>>>sum([2**i for i1 in range(64)])

18446744073709551615

E— T RXKL26 00018, AKMEER, FEKRME3501
RK, GRUEMA, BT EEMEZELBAZ K,

ETRBBIEIILN ROk T RRINRES R KT

1. LR HI 3R 69

>>>vec=[[1,2,3],[4,5,6],17,8,9]]

>>>[num for elem in vec for num in elem]

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

AEMINRESAPERANES, HPE—NEAITUERE
EIMER, MTHIE;, FESTMEARTUEEZARER, $iTER, £
ARENFTEIEENT TEONEE.

>>>vec=[[1,2,3],[4,5,6],17,8,9]]

>>>result=(]

>>>for elem in vec:
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for num in elem:

result.append({num)

>>>result

[1.2,3,4,5,6,7,8,9]

WMRAEHINFESANE, BT UE BT Eitertools &
Hchain() & EHE FIIR BERF M A —IE,

>>>vec=[[1,2,3],[4,5,6].[7,8,9]

>>>from itertools import chain

>>>list(chain(*vec))

[1.2,3,4,5,6,7,8,9]

H5A, XEETHNAZE—RHREIFRNEW, WREZHIK

EREAEFIRGEREABNE, SAEEALTNERT, X

B, =S A A EGE 350 E,
def flatList(Is1):
result=[] #F MR 4 5 RHFIER
def nested(Ist): #&& £tz EE X
for item in Ist:
if isinstance(item,list):
nested(item) #i& 37 3l 3
else:
result.append(item) #k 1k 313
nested(Ist) #18 B E X B R

return result #1& [ol &£ 82



B, FA—TT R, TENRETUEE EHKREINIRF
WH—TMEERE, ARIE-HIRERMES M FIIRNEKREIIE,
BN FIRFEECT TR, HEFIIREFBZRNREIIRFHNE T
. URFTEENEXNEANEFZHEINE, T UEEITPythond

B EEnumpye
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def resizellst,r,c=-1):

R — R RE AT MR E SR
#E—TSRUANRIRHABRBEHT
If not isinstance(lst,list):

return'must be a list’

for item in Ist:

If not isinstance(item,(int,float,complex)):
return'must be a list of numbers’

#E _PMRE=NSEDITE R

If not(isinstancel(r,int)land isinstance(c,int)):
return'Wrong size.'

#HRINRKE

originLen=len(lst)

K NEHEBRARINRFARETE
if c==-1:

if originLen%r!=0:

return'Wrong size.’

c=originLen//r
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else:

if r*cl=originLen:
return'Wrong size.’

#HE R Y R £ IR TSR
result=[]

for 1 in rangelr):
result.append(lstli*c:i*c+c])
#1R [0 Fr Al =&

return result

#0)xl

Ist=list{range(20))
result=resize(lst,4,5)

If typelresult)==list:

for row in result:

print{row)

EARMIAIE IS 0 T ~< T
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else:

print(result)

2. TEAFESHFHNITE

AAFRES NP MERIFNIIRPHTRHATRIZ, R
AERIRPREFSFHNITE., TEHHNRIDE IS = 6] X4k
F Ffr 5 PythoniE > ¢ .

>>>Import 0s

>>>[fillename for filename in os.listdir(".")if



e

b
e

CEABHALE IR0 T ~< T

filename.endswith((".py

' pyw'))]

THNREBAETMIRPIEEFSFHANTREHAAFTHS
=i

>>>alist=[-1,-4,6,7.5,-2.3,9,-11]

>>>[i foriin aList if i>0] #fF 5 KA FOIEF

[6,7.5,9]

Bolwm, ENE—TEa—ERZEMGNFE, HARET
BB Es S, RIK0. ¥H0, HEKERSEZE, K
BoEERES.

>>>scores={"Zhang San":45,"Li Si":78,"Wang Wu":40,"Zhou
Liu":96,

"Zhao Qi":65,"Sun Ba":90,"Zheng Jiu"78,"Wu Shi":99,

"Dong Shiyi":60}

>>>highest=max(scores.values()) #& 5

>>>lowest=min(scores.values()) #& 1t 77

>>>average=sum(scores.values())/len(scores) #3134

>>>highest,lowest,average

(99,40,72.33333333333333)

>>>highestPerson=[name for name,score in scores.items()if
score==highest]

>>>highestPerson

["Wu Shi']
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5 FEHMRIETEERM, THNREFEAIFZESERI
RPERTENRENE:

>>>from random import randint

>>>x=[randint(1,10)for i in range(20)] #2071 [1,10]80 & %1

>>>X

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

>>>mM=max(x)

>>>[index for index,value in enumerate(x)if value==m] #&&
REHNFrBELEIVE

[0,5,6,10]

3. R EHZ A HFRE AT X RN R

>>>[(x,y)for x In[1,2,3]for y Iin[3,1,4]if xI=y]

[(1,3),(1,4),(2,3),(2,1),(2,4),(3,1),(3,4)]

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

[(1,3),(1,4)]

NTESZTREANIRBESN, —EBFEZTEIANH
TiFs “BREXR” o flan, FEE—NIFRESENT

>>>result=[]

>>>for x in[1,2,3]:

fory in[3,1,4]:

if xI=y:

result.appendl(x,y))

>>>result



[(1,3),(1,4),(2,3),(2,1),(2,4),(3,1),(3,4)]
ST EEARIENETESRAUEL, ZERITNFITES
TILRN—8 o, EA—FEIDS, WablEATEARESIEEHN
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>>>Import itertools
>>>|ist{itertools.product([1,2,3],[3,1,4]))
[(1,3),(1,1),(1,4),(2,3),(2,1),(2,4),(3,3),(3,1),(3,4)]

>>>list(filter(lambda x:x[0]!=x[1],itertools.product([1,2,3],

[3.1,41))

[(1,3),(1,4),(2,3),(2,1),(2,4),{3,1),(3,4)]

4. FHINKHESALHEBELE
>>>matrix=[[1,2,3,4],[5,6,7,8],19,10,11,12]]

>>>[[rowli]for row in matrix]for i in range(4)]
[[1,5,91,[2,6,101,[3,7,11],14,8,12]]

SN THRETIIRBESANINZRHES, —EEBTEHNITIR
flan, EEARFESINOHTIESN T TEHHREG
>>>matrix=[[1,2,3,4],[5,6,7,8],19,10,11,12]]

>>>result=[]

>>>for | in range(len{matrix[0])):

result.append([rowl(ilfor row in matrix])

>>>result

[[1,5,9],[2,6,10],[3,7,11],[4,8,12]]
WRLAFENIFHESNECRERIFNE, TBONTIETR
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>>>matrix=[[1,2,3,4],[5,6,7,81.[9,10,11,12]]
>>>result=(]

>>>for | in range(len{matrix[0])):

temp=|]

for row in matrix:

temp.append(rowl(i])

result.append(temp)

>>>result

[[1,5,91,[2,6,101,13,7,11],14,8,12]]

S, W klE AR E R Ezip(F0list)RLIMEFFEE .
>>>|istimapllist,zip(*matrix)))
[[1,5,91.[2,6,101,[3,7,11],14,8,12]]

5. JXHESA P oI LIE R HEHE HRIAR
>>>def fv):

if v9%2==0:

v=v**2

else:

v=v+1

return v

>>>print([fv)for v In[2,3,4,-1]if v>0])
[4,4,16]

>>>print(lv**2 if v%2==0 else v+1 for v in[2,3,4,-1]if v>0])
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[4,4,16]
6. JERMSA XN RENR
>>>with open('C:\RHDSetup.log','r')as fp: #4 T Y& 18,08 %

i 5 R

print{[line for line in fpl])
7. FHAINKFESKXERI1I0OLAMNETEZR
>>>[p for p in range(2,100)if O not in[p%d for d in range(2,int

(sgrtiph+1)1]

[2,3,56,7,11,13,17,19,23,29,31,37,41,43,47,563,59,61,67,71,73,79,83,89,97]-

F5, MPython 36 xHIEXFENMEREPEA TEHHEAH

FIRES, AFENHZEZRERTFHESIANESHES AR

=
T

ERBRHESH, X THERENNEESEABSSTHI23THR

—

o

async def ticker(delay,to) #1ME &%, 55 = A 28

for 1 In range(to):

yield |

awalt asyncio.sleep(delay)

async def runf):

result=[i async for i in ticker(1,10)if i%2] #FF 3 RKES
print(result)

import asyncio

loop=asyncio.get_event_loopl)
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try:
loop.run_until_complete(runi))
finally:

loop.close()

/g, Python 36.xREFMMAXRLZF FTEANAE, FIIFRHE
SAAMEMEREHESK P FHawaitRizR o

import asyncio
async def half(x):
return x/2
async def square(x):
return x**2
async def cube(x):
return x**3
async def runf):
result=[await f(3)for f in[half,square,cube]]
print(result)
loop=asyncio.get_event_loopl)
try:
loop.run_until_complete(runi))
finally:
loop.closel)
3.1.8 W) F #1EMEKINEE
Yl R ZPythonFIMNEBEE RIEZ—, BRTEMATIRZI,



BEATTA. FRB. rangeXd R, BIFRNYFREERBERRRN
BEo AT RUE BT F KBRS R P 4] 2B 7R B 52— #F
x®, WALLEEY R RESFOBERINZRP LI TR, EETRLEIY)
REBEAIIRNFIENITE.,

L, MR EA2MNES RN T EFRT M.

i
%)

l [start:end:step]

A Ho, 3IMHEFHNEXERNE AL range ( start, end, step)

5 =X, B—MUTstatR R L FHOLE, RIAH0, B
t FendRFPHAHL (EFEE) WUE (BIANIIRKE) ; 8=
2 M FstepF R A HFK (BRIAAT1) o SstartHON THUEE, X
n endAIIERKENTEE, YstepH I NTUEK, SKEKNET
E NENESBES— 1 EES, B, Ysteph ABEN, ZRREY
ik, XBfstartiviZzfrend®f AN S 17,

; 1. AL A RRIIEB S TR

. A TLHEEFIRPHH TEARNTFIER, SEHER

ﬁ SIMMEATHRIFEIFIRTEN A EARE, VMR BERSEATIERM
L)

MERE, MEERMAINRESEMAZTRE—P=5EK, KGR
BEERNELM,
>>>alist=[3,4,5,6,7,9,11,13,15,17]
>>>alistl:] RO B2 FEIIRFrETRNIINE
[3,4,5,6,7,9,11,13,15,17]
>>>alistli-1] #IRB B & REFRF I TR L FIIE
[17,15,13,11,9,7,6,5,4,3]

4
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>>>alistl2] #fg — P —1 AR BEIVENITE
[3,5,7,11,15]

>>>alist(1:2] #fg — T — T RBEFHNENTE
[4,6,9,13,17]

>>>alist[3:6] #15E W NN ERIVE

[6,7,9]

>>>alist[0:100] #¥) i & R & KT IR A< BT, IR E B

iy

[3,4,5,6,7,9,11,13,15,17]

>>>alist[100] #9 th & &, 1 2 VFi 57377 9]

IndexError:list index out of range

>>>alist[100:] #9) /i FFia v & K FAIRKE N, 1R B =5l 5%
[]

>>>alist[-15:3] #2517 2 F ) B B 4 18

[3,4,5]

>>>len(alist)

10
>>>alist[3:-10:-1] #{ U BE3ANMNE-10ME N, - 1F"RE @Y

6.5,4]

>>>alist[3:-5] # U E3FE M E -5 M, IE@Y) K
[6,7]

2. AR AZIXREMITE



gREAY R BERINREIEMNEB/AFT TR, FTEWIIEX
NRAANFHUE, BT EIEE,

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

>>>alist[len(aList):]

[l

>>>alistllen(aList):]=[9] #&E 5K B 1L H1 T =

_,,L_, >>>alistl:0]=[1,2] #7E IR A BIBAS N TE
": >>>alist[3:3]=14] #%E 3R P E R BHEANTE

t >>>alist

2 [1,2,3,4,5,7,9]

n 3. FHUDREHNESINERPHN TR

E >>>alist=[3,5,7,9]

554 >>>alist[:3]=[1,2,3] #8 ¥ X TR, ES WML NI FRIKEE
gl &%

H

Y, 2 >>>alist

ko

B [1,2,3,9]
LW

>>>alist[3:]=[4,5,6] #V) R EL, EFSWH N FKE TR
tHE

>>>alist

—h

[1,2,3,4,5,6]
>>>alistl::2]=[01*3 #fga — T {EX—T
>>>alist

[0,2,0,4,0,6]



e

b
e

EHMALGIIS 0o o~< T

/!

¢\
S

_*"

>>>alist[::2]=['a",'b",'c'] #fE8—NM&k— 1
>>>alist

['a',2,'b",4,'c",6]

>>>alist[1::2]=range(3) #/F 5 # & 60 A 7%

>>>alist

['a’,0,'b",1,'¢c",2]

>>>alist[1::2]=map(lambda x:x!=5,range(3))
>>>alist

['a’, True,'b’, True,'c’, True]

>>>alist[1::2]=zip('abc’,range(3)) #map. filter. zipX R &Lk

FXMHNAZE

>>>alist
['a',("a",0),'b".('b",1),'¢c".("c",2)]
>>>alist[;:2]=[1] #Y) i T E LB %4 S W ih 5| FT K E A m4E

ValueError:attempt to assign sequence of size 1 to extended

slice of size 3

4. Y MERIFZ PR ITE

>>>alist=[3,5,7,9]

>>>alistl:3]=[] #MilfRFI R P RIS L=

>>>alist

9]

FHH, WA EEERAdelts < S R &SR MBRYIZR S 8936
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SR, HEVRTEFAUAES,

>>>alist=[3,5,7,9,11]

>>>del alist[:3] #¥) i TT X ES:

>>>alist

[9,11]

>>>alist=[3,5,7,9,11]

>>>del alist[::2] #Y) ik TEAES s — Ml — 1

>>>alist

[5,9]

5. DABEINEINERMNEXEH

33T NABIRT R Ncopy) FENBELR4ED], ¥ HFiRO
NRIIRTRARES, SIRIKNEEREH R4, F3.1.3%
NBNREHhEEARNTE,

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

>>>blist=aList[::] #1J) i, 7% &

>>>alist==bList #F RN EIE %

True

>>>alistis bList # X & #|, AR — TR

False

>>>id(aList)==id(bList) #M I =X F #ydh it FAE%E
False

>>>id(x[0])==id(y[0]) #EE MEFERAGFF 2LH —1#H

True



>>>bList[1]=8 #{Z 2ibList?| & T & I ~ = F Mmalist
>>>blist #bListf{E & £ i &

[3,8,7]

>>>alist #alistEE B L ENE

3,5,7]

>>>x=[[1] 3] #2083 3% F B84 5l F= 5 H fth o] T 7 5
>>>y=x[1 #F &8 &L

>>>Y

[[11,12],[3]]

>>>y[0]=[4] # B B2ty THRA0N TRE, A X
>>>Y

[[4],12],[3]]

>>>y[1].append(5) #B 13 FI R KW AR I T X

>>>Y

[[4],12,5],[3]]

EHMALFEIRES 0o og~< o 3
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>>>X #51 Fex 5 T [F) £ 59 52 0
[[11,12,5],13]]

32 L. BEHRIIK
3.2.1 TAHGES LKL IE
JIFRATIEERAREK, EREBURE, ARRKEEZ LW
TETHE, ARRERINHEAIREBLAZIIE, REEEEITEER
MFIz, JTA (tuple) EEXMN—FRE, AL, THNMBET
EWAE—XNEZES), TEZEEAESHRE, WRTHTFREFET—T
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TR A RBEIN—TES,

>>>x=(123 #EEILETHHESLS —TTE
>>>type(x) #{F Atype(| B EE TS X7
<class'tuple'>

S>>0l #TTAXFEATIHRAEEENENTER
1

>>>X[-1# &G — P E, THEXFNmES|

3

>>>x[1]=4 #TTHE A 0] ZH
TypekError:'tuple'object does not support item assignment
>>>x=(3) # X Flx=32 —H+

==X

3
>>>X=(3,) #WR THF R E T TZENNETHZE—1E

>>>X

(3,)

>>>x=() #2504

>>>x=tuple() #== T4

>>>tuple(range(5)) #45 H fin ik XX & 4 # 9 JT A

(0,1,2,3,4)

BRT EEAN AT UEREBITAZI, REANEBRIMNIE

CfEth B2 TETTANTERIT R, Fll0enumerate(). zip()&.



—+§>a:=+m=hwsm-¢.ﬂ= 0O T < T

>>>list(enumerate(range(b)))
[(0,0),(1,1),(2,2),(3,3),(4,4)]
>>>|ist{zip(range(3),'abcdefg’))
[(0,'a"),(1,'b).(2,c')]
3.22 TR 5IFRNRERE =
FIRFMTAERBTHFFI, #B3FFEAN @RS EH P

L, HITTE, PUREMcount() 77 &gt T & 89 H PR Ef0index() 77 7Z& ZR R

TTEMNZES|, len(). mapl). fiter(ERXEREREF+. *. +=. inZE
ZERFOESTDERTIRANTA, 2EAFTE —ENHELZL, B
RIMTHAXRR EFAZBELN EHFERKOATE,

TARTAITE (immutable ) 73, FolEEESTA
FILERNE, WEEA AN MR TR, Hit, THEHRM
append(}. extend()flinsert)& 7774, TAMITAFRNITER; B,
ﬁ:éﬂi’ljiﬁﬁremove{}ﬁpﬂp \A7Z%, MAZEXTHITE#HTdelZE,
FeEMTAPMERTTR, MALsEFERdeldSHBERE N TH, THBE
FOREE, ERABEVARIETAFTNATER, MARITER

, MRAREBUATHPTENE, BAXFERY R BEERATHENNK

MEETE, AN—ERE L, TLUAATHAREESRNIIFK, =
= "BREBIXR" .

Pythont9 A& SLIRX STTHM 7 REL, HRIERELLINIRE
Re MREXT—RINEEE, TEABRNEXNENETERDHHAM
KA ®ER, MARENHTERHITEMAED, BL—REBWEHTA
mAAFR, TAFERIBLM ERRAFEXETEE, ANMFESKRED
Fhee, fln, WHRHENEATAEGESEH TR EFREPE
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TR, i A AR U AR X ARAE X —

A, BATHBRTATERFI, RTZNEE A THE
, ERURTATBEITLFI, BRAME
>>>x=([1,2],3) #B &=z K TAH
>>>x[0][0]=5 #HZ B TTAF HFIRITER
>>>x[0].append(8) # 4 TTH P HIFI RGN TE

>>>X

((5,2,8],3)

>>>x[0]=x[0]+[10] #1:{ B & 2t T 4H K915, 2k W
TypekError:'tuple'object does not support item assignment

>>>X

(15,2,8],3)

>>>X[01+=[10] # L FE ETAHP N TR EHE N
TypeError:'tuple'object does not support item assignment
>>>X

(15,2,8,101,3)

>>>y=x[0] #yFIx[0]45 [ & — I3k

>>>y+=[11] #1B 1Dy ol DI e ST HxF 95 — P AlIER
>>>X

(15,2,8,10,11],3)

>>>y=y+[12] #:T B, XFy+=[12|EF X R X 5189
>>>Y

[6,2,8,10,11,12]
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>>>X

((5,2,8,10,11],3)

Rio, FATTERFI, SEEH. FFHE—F, THTHE
FHINE, WTDUEARENTR, MIIRUKZE NEES fF7r s
fEH, BTEEAEESTATE, BAJNRFEFRTEN, RERE
hash() el LRI — M REBEIEH. — MK, HABEXLD
ZEHNEEERFEH 4, ELENRESTER, WRNRAT
EHRZMEFRE

>>>hash((1)) #7T4 . F. FHEHETEFH

3430019387558

>>>hash(3)

3

>>>hash('hello world.")

-4012655148192931880

>>>hash([1,2]) #7|F&x A 0I5 %

TypeError:unhashable type:'list’

323 EEHESI

ER S MIRAEMESFRIAT ( generator
expression ) , FASHIRESINEFTHEL, A LERSBHESI
{F HEIES ( parentheses ) fEAERF, MARINIFRMESAN{FEHN
F1ES (square brackets ) , S5IFRESATANAEE, EHEH
SFTIHNERE—TEMBE TR, EAENREMUTERBNIR, RE

BHEKENTS, AARENEAF TR, KIFHSIAEFTESHN



WE, TELBEELD, THESGREELENGSE
fEAEMBEN RO TEREN, TTUGHELATIRSETTA, B
o DUEREMIBIBIRE__next_ (AENFRNE & Enext)#H TR,
NEEEFEHfoENRRERHEFTNTE. EETEHABHBER, REE
MBIEBEIER I EIE P AITER, B ER A E XY R 2
HHATE, OAXFEATIRAINEFHN TR, SHELRHEER
l DG, WRTEEFHHEAHPNTER, PREFVBEZEMSIN R,

P enumerate. filter. map. zipEN KU EBRENES., &5, 24
Y yeldEOnEMOTUARNRERBNR, FAEEE,
h >>>g=((i+2)**2 for i in range(10)) #£!| B 4= Al 28 W &

E >>>(

e <generator object<genexpr>at 0x0000000003095200>
.

o >>>tuple(g) #5 £ Al 25 N R & # T4

it (4,9,16,25,36,49,64,81,100,121)

vin

% >>>listlg) #E BN REBPE R ZEFE LR S

= i

e

]

>>>g=((i+2)**2 foriin range(10)) #E#H ¢ EE M BT R
>>>g._ next_ () #HFEFAEMBIBIRM__next_ ((AERIITE
4

>>>g._ next_ () #FKBT—1TTE

9

>>>next(g) #F FH B next)VRINE LB H RPN TE
16

—h]
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>>>g=((1+2)**2 for 1 In range(10}))

>>>foriteming: #HEFABEHREEREDHEMEXN RPN TE
print{item,end="")

491625364964 81 100 121
>>>x=filter(None,range(20)) #filterxt & th B 5 XU A4S
>>>11n X

True

>>>5In X

True

>>>2 in X # AT HXIF R 2 REN TR

False

>>>x=map(str,range(20)) #map R th B £ {UNE S
>>>'0'In X

True

>>>'0"'in x # A0 BRI Bl 235 Rl iE M TR

False

S53XRESANTE, SENSHESA P2 Z MonEa i,

FHZEMBENENANSE —MonEaHTKRENITE, FEERE
BE¥next) B ERLBH RN __next_ (\AZERIB{ENRE A SKERLT
%—ﬁ;{ﬁfﬂr'\f«gﬁ o

>>>[x*y for x in range(3)for z in range(b)]
NameError:name'y'is not defined

>>>0=(x*y for x In range(3)for z in range(b))
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>>>nextlg) #F —NMornZa G R MH S E
NameError:name'y'is not defined

WREMBESIIEAVESHRLE, TUEBANNED

>>>sumi(x for x in range(3))
3
33 FH. RN KXAMBRG KR
T (dict) EESEFT “#. B TENETFIRFI,
FHINFITEZEBSHESHRAN “§#" F0 “EF" Wi, TR
— MR NN KRER, WIRAXEKEIHA, EXFREN, BT TE
H “#" M E" zEHES kR, TRTEZEHES R, if
MITERE—XNKRGFTS " Fo
FHPITTEN ‘@ TRLEPythonh EERTEHHIE, Bl
B, X, B, FEE. THERBEEUEREEE, BEREER
ik, 86, FHGAMUTZREENFHN "B . B, FHAP
M @] FATEE, B RUMEEN. FAAEARPENNES
*EFGRREEERR. FARNEFAXREdctNTERAEFITEN
FIEIRF, 20R% L7 F T N F o7 P A collections 8 OrderedDict
X, EF—RENZE, FPython 3.6 X XA EXEdictitfT T 1L, tE
Python 3.5 x K &E T £920% ~ 25% M N EF =8,
3.3.1 FHEIE S MR
FERABEZERF =" F—ITFHEBEES—TTEHITENE
— PN FHRETE,

>>>aDict=
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{'server':'db.diveintopython3.org’, 'database’:'mysql'}

ol AE A ERdictARNEENEERFR, EF2EEENT
BT EFrAHZE, L EEIBH T dictZENTEE A,

>>>x=dict() #% F 4t

>>>x={} #=F H

>>>keys=['a’,'b",'c",'d"]

>>>values=[1,2,3,4]

>>>dictionary=dict(zip(keys,values)) #1R & EH#IES &=

E

>>>d=dict(name='Dong',age=39) # 1 X@ S KN 6 &
T

>>>aDict=dict.fromkeys(['name’,'age’,'sex'])

#LBBERABT A "R

#IR B HEHT R

>>>aDict

{'name’:None,'age':None, 'sex':None}

A, Pythonk X FERAFRESANREEMFESFEFHE
= 88,

>>>{i:str{i}for | in range(1,5)}

{1:'1",2:'2",3:'3",4:'4"}

>>>x=['A",'B",'"C",'D']

>>>y=['a",'b’,'b",'d']

>>>{i:j for i,j in zip(x,y)}
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{'A"'a",'C".'b','B":'b",'D":'d"}

SHMRENXNR—F, SABFREN, TMEEMKRF
#, fHEA,

3.3.2 FHITE I

FRINEFITRER T HRIXRANNKRER, REFEH
MO EATHRTMUARNNS "E , URFAPARFEX
™R SWERE,

>>>aDict={"age':39, 'score":
[98,97],'name".'Dong’,'sex’':'male’}

>>>aDictl'age'l #IE/ €8 """ HFHERBXNNVH “E”

39

>>>aDict['address'| #1§EH "#" ~HEMEFE

KeyError:'address’

ATHERFETHSIAFEMSEER, EEHATERNA
NITEFHITEN, RFESFHFHENEFFLESH,

>>>aDict={"age':39, 'score":
[98,97],'name’:'Dong’,'sex’':'male’}

>>>if'Age'in aDict: # 5 L HIHTF P BB FAIEEH “&"

print(aDict['Age’])

else:

print{'Not Exists.’)

Not Exists.

>>>try: #EH F R A IE S



print{aDict['address’])
except:
print('Not Exists.')
Not Exists.
FHRNREHRT —Toet)TEAARREBIFEE “#" X
1 5", FETEEZEAFANRESEN “B" . .
_,,LU >>>aDict.get('age’) #WI R F b FHZ "1" NRE X v
# 5"
39
>>>aDict.get('address’,'Not Exists.') #i5 E# “$#®#" AHFH&
B 1R 6 15 7 89 BRI B
‘Not Exists.’
>>>import string
>>>import random

>>>x=string.ascii_letters+string.digits

EARMIAIE IS 0 T ~< T

>>>z=""join((random.choice(x)for i in range(1000))) #4 /i
7 1000 BEHL F 7

>>>d=dict()

>>>for chin z: #1B [ £/ 8, 81T 90R
dlch]=d.get(ch,0)+1

/!

¢\

—=§

>>>for k,v in sorted(d.items()): # &5 F & itE R
print(k,":", v}
= X & M setdefault) AZHFIROIEE """ W
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M “E" , WRFAPLAFREZ "B, MAN—THTRFERE
Z “#T WNe) BT ( BRiAANone ) o
>>>aDict.setdefault('address','SDIBT') ##§ I # T &
'SDIBT’
>>>aDict
{'age':39,'score’:
[98,97],'name':'Dong’,'address":'SDIBT','sex’':'male'}
NFANREEFTERIFRHNERKINERD F4H
1 ", WRFERBHFHRNATE LVIAEHFHN Ritems() 777
BA#RIRER, WRBERAOFHN “E" WA HF RN R values()
R REIE . S{EAlen(). max(). min(). suml(). sorted().
enumerate(). mapl(). filter()Z W & & & AR A G E E&FinX 7 44
N RFTEREN, BBERENNE,
>>>aDict={"age':39, 'score":
[98,97],'name".'Dong’,'sex’':'male’}
>>>for item in aDict: #20IA R F 8L H) “5"
print{item,end="")
age score name sex
>>>for item in aDict.items(): #88#RIEERH FTH N TE
print{item,end="")
(‘age’,39)('score’,[98,97])('name’,'Dong’)('sex’,'male’)
>>>aDict.items()

dict_items([({'age',37),('score’,[98,97]),('name’,'Dong’'},
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('sex’,'male’}])
>>>aDict.keysl()
dict_keys(['age’,'score’,'name’,'sex’])
>>>aDict.values()
dict_values([37,[98,97],'Dong’,'male’])
3.3.3 TEHMRM. Bk MEx
SRIEE "R ATHRAFATERREN, AEMHAIX. @
Fz "8 HFE, WRrEduz "8 XNNE;, QBFHFE, X
ANl — N EE ‘. BT N, WRERN—TETE.
>>>aDict={"age':3b,'name’.'Dong’, 'sex':'male’}
>>>aDict['age'|=39 #fE X THK (&
>>>aDict['address']="SDIBT' #53 J1#T T &
>>>aDict #HE HF N H A FEXAEETEINF
{'age':39,'address".'SDIBT','name".'Dong’, 'sex’.'male’}
FRAFAN RMNupdate)FETUE S —NFHH &
B —RMEHANB]SHFAEANR, WRAPNFRDPHFEIEE

Y B T, NPIE—1NFRPN ET AEXNSH FRETEN.

>>>aDict={"age':37,'score":
[98,97],'name’':'Dong’,'sex’':'male’}

>>>aDict.update({'a':97,'age":39#}Z )2 'age ' 8918, [E B4 75~
hiFT T ZE'a":97

>>>aDict

{'score':[98,97],'sex":'male’,'a":97,'age":39, 'name':'Dong'}
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BI2VHRELNBTZHENAE, WRFTEMFRFHAPIEENTT
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>>>del aDict['age'] #Mlif& =8 T &

>>>aDict
{'score':[98,97],'sex":'male’,'a":97,'name":'Dong'}

= # % & #pop()Flpopitem() 77 7& o] DLsE H 3 M BRiEE 89 7T

>>>aDict={"age':37,'score":

[98,97],'name’:'Dong’,'sex’':'male’}

>>>aDict.popitem() #3 B — P TR N TFHZBEFTE
('age',37) #7-Python 3.6 X+ FERBEHEARE, BEIEFH
>>>aDict.pop('sex’) #5¢ HiEE |/ VI TTE

‘male’

>>>aDict

{'score':[98,97],'name":'Dong'}

FHN RAclear\ T AR THEEFTHNRPHMBEITE;

copy() T ZRBFHMRAZXEF, XTREHFNNBIESZE3.1370

Ej] j'\a—El [a]
3.3.4 ¥rfEFEcollectionsh 52 845 £ f 2k

Pythontr/EEFIRHE TIRZT BRINEE, KIBERS 7T H AN
BT E 2 collections® OrderedDictzE . defaultdictZEF0

CounterZ, deque. namedtuple R HME Z XS A TT=T P
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1. OrderedDictsE

Python I EF #dict2EFH, MRBFE—ITIDUCETE
NI 7895 88, =] DU{#F B collections.OrderedDict,

>>>Import collections

>>>x=collections.OrderedDict() #5 7 8

>>>x['a']=3

>>>X['b']=5

>>>X['c']=8

>>>X

OrderedDict([{'a",3),('b",b},('c",8)])

2. defaultdictzk

A H3.3.20 P FRE MRG0 [e] @, thallfE A
collections#&E tk f9defaultdictz= 3k LI,

>>>Import string

EHMALGIIS 0o o~< T
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>>>import random
>>>X=string.ascil_letters+string.digits+string.punctuation
>>>7=""Join{[random.choice(x)for i in range(1000)])
>>>from collections import defaultdict
>>>frequences=defaultdict(int) #FF B &2k 1A A0
>>>frequences

defaultdict(<class'int'> {})

>>>for item in z:
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e

—é%ﬂ%$¢ﬂ%ﬂ=orﬂﬂﬁ

frequenceslitem]+=1 #& X SN 2R MR

>>>frequences.itemsl)

fl| Edefaultdictx 0¥, FiBHNSHRRFHPERET,
BT EmAREERNINGEER, RO E2FEES ENPythonZk®

>>>from collections import defaultdict

>>>games=defaultdict(list) #{F Hlist{E A EEXE

>>>games #Fi B ERKINA=FIER

defaultdict(<class'list'>,{})

>>>games['name']l.append('dong’) #0] & £ 4 F igamesi
ik

>>>games['name’]l.append('zhang’)

>>>games['score’l.append(90)

>>>games['score'].append(93)

>>>games

defaultdict(<class'list'>,{'score':[90,93], 'name":
['dong’,'zhang']})

3. Counterz

N TFHUR Gt 89l @, 5§ B collectionstE R B Counterz& o] A
FIREM LI N ThEE, HEEBRHEEZNTIEE, Hlaw, ExL
PNRERZNTE

>>>from collections import Counter

>>>frequences=Counter(z) #X B #1248 2 AT ARIL P I ZFF
BX R
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>>>frequences.itemsl)

>>>frequences.most_common(1) #1& Bl H IR E & 2 1 —
™R R

>>>frequences.most_common(3) #1& o IR ¥ & % 10513

34KE: TRZEAATEER

£45 (set) BTPythont I EF3, FH—XKIFSHEA
ESNF, tEZEFEAESHRE, B—TS6ANES T TR S HE—
B, TERZEAFRRITEE.,

EE5FREBSHT. FHE. THSETTRERE (HFKH
o Igd ) MEEE, MAEEAIR. FH, REEFTRRENEIIE,
PythonfTe 7 — P AE & Thash(RKITEXN R NIEHE, ALELETT
FREAE (BARE&RDhasshiNREFEE ) AN REBAEEAES
HWITE, MAEEAFANRN “#&°

3.4.1 £E&X RHEIE S MR

EEBESMESTERNTUE—IMEESNR,

>>>a={3,b} #BEEXT R

>>>type(a) #E BT REE

<class'set'>

Wl DUE Aset() R EUGIIFR. ThH. FFRE. rangeXd REH
il IR RN RERAZS, WRERNDEFHFLEEETLT, Wi
MAESHRHERLRE T, WREFIHERIRFEARTISHH
B, TZEERBAES, MERFE.
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>>>a_set=set(range(8,14)) #LrangeXt KL A E S
>>>a_set

{8,9,10,11,12,13}
>>>h set=set([0,1,2,3,0,1,2,3,7.8]) # it IN B EE EE T

>>>pb_set

{0,1,2,3,7,8}

>>>x=set() #=HE S

BRTIIRMESIN. ERBFHESI. FHRESNZH, Python

EXFERESHSIARKRREERES

>>>{x.strip(}for x in("he’,'she "," I'}}

{'I''"she’,’he’}

>>>import random

>>>x={random.randint(1,500})for | in range(100)}

#EMBENE ENEREETER

>>>len(x) #—f M S H LS RE/NT100

>>>{str(x)for x in range(10)}

{'3','0',"1','8','4','7','5','6"','9','2"}

SABEAENESH, TTEAdelGaSMEBRRIMES.
342 RGBS EE

1. £& T KIS MW ER

EENRMWadd)FETDIENF TR, WRZTEXEHFEN

REZEBE, FTEMERE, update\ A EEH B I —NTEESFHTER
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HESmESd, HEFEREETE.

>>>5=(1,2,3}

>>>s.add(3) # RN TE EETEEFNZAE

>>>s.update({3,4) # E LA FH ExZABEENTE

>>>S

{1,2,3,4}

£S5 RApop() T ARBYMEBRHELCESPHN—TITE, A0
RESHZNME FE; remove() T AMBEESFHNTER, WRIEE
TEAGFAENRE FF; discard)TEAMEE FME—THFETE,
WRTETEESTURBEZEE; clear(FEBZ&E S,

>>>s.discard(5) #Ml Br 7T &, N 776 M| BB Z 1k

>>>s.remove(d) #Hfx T HE A FaAER ML FE

KeyError:b

>>>s.pop() ##l BRI 1R B — T F

1

2. £86EH

A& F#len(). max(). min{(). sum(). sorted(). mapl().
filter(). enumerate(&EEATEE. FI, PythonEER X HFIF
BEXLNXE. #HE. EEFEH.

>>>a_set=set([8,9,10,11,12,13])
>>>b_set={0,1,2,3,7,8}
>>>a_set|b_set #H %
{0,1,2,3,7,8,9,10,11,12,13}
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>>>a_set.union(b_set) #3f &
{0,1,2,3,7,8,9,10,11,12,13}
>>>a_set&b_set #XX &

{8}

>>>a_set.intersection(b_set) #32 &
{8}

>>>a_set.differencelb_set) #= %
{9,10,11,12,13}

>>>a_set-b_set

{9,10,11,12,13}
>>>a_set.symmetric_difference(b_set) # & FRE&£
{0,1,2,3,7,9,10,11,12,13}
>>>a_set’b_set
{0,1,2,3,7,9,10,11,12,13}
>>>x={1,2,3}

>>>y={1,2,b}

>>>7={1,2,3,4}

>>>x<y #LEBRES XK NEBEXE
False

>>>Xx<z #EFHE

True

>>>Y <7

False
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>>>{1,2,3}<={1,23} #F %

True

>>>x.issubsetly) #1f & T A F&E

False

>>>X.1ssubset(z)

True

>>>{3}&{4}

set()

>>>{3}.isdisjoint({4}) # IR AN EEHNZE A=, 1R E True

True

REIBNE, RREEM>. >=. <. <=1fATESHZ*
TEEZENEEXE, MARKRESFITENKNKE, O TH
NMESAFB, WRA<BAMAIL, FRFJAS=BF —EM I,

3.4.3 Il Z & Sfrozenset

PythonJ & F Ffrozensetk, BA Ssetx BRI, FX
. HE. ZESEFURNAREAFENBELSEZE ., SsetER
FBHE, frozensetE AT EEES, mHIEMadd(). remove()FEwTLIE
BMEESN RN T E.

>>>x=frozenset(range(b)) #f| EAR T T E S

>>>X

frozenset({0,1,2,3,4})

>>>x.add(5) # X Fadd() 7= ME FE

AttributeError:'frozenset'object has no attribute’add’
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>>>x|frozenset(range(5,10)) #H £z &

frozenset({0,1,2,3,4,5,6,7,8,9})

>>>x&frozenset(range(5,10)) # XX £z &

frozenset()

>>>x-frozenset(range(5,10)) #Z=E£z &

frozenset({0,1,2,3,4})

>>>frozenset(range(4))<frozenset(range(b)) # £ 58S X &
tbiR

True

3.4.4 £EENFHZEH

The Zen of PythomA\ 1 There should be one—and preferably
only one—obvious way to do it, SRR T E AU SCININEE =
oy, REZERENLAL, REXRT—FER, EFNFEALANE
ThéE, PythonFH#FIESEFEHhashREGERTE, T2 HREEZTIE
BR, XEFINMEATFANESHEERTIREREZ,

import random

import time

x1=list{range(10000))

x2=tuple(range(10000))

x3=set(range(10000))

xd=dict(zip(range(1000),range(10000)))

r=random.randint(0,9999)

for t In(x4,x3,x2,x1):



start=time.time()

for 1 in range(9999999):

rint

print(type(t), time used:’,time.time()-start)

MTHEHNETERATUEL, FTFHRAMNLEERFin, JlFE
MR IZ AT HNES, HFEBERFRIINERK, JRNERREE

,L}@%@% MPURNESER FREH0M,

P <class'dict'>time used:1.1570661067962646

‘: <class'set'>time used:1.442082405090332

2 <class'tuple'>time used:1185.4768052101135

n <class'list'>time used:1183.18967461586

E KARAHAKSR, THUERESRERRFIS LT

® X, IERERIGTHEAEENTR. IREREFRAINNIE, &
1 EasTEORE

.73 >>>import random

i #4£ AL 1001+ F0~9999 2 [8] 9 Bl 41 5%

>>>liIstRandom=[random.choice(range(10000))for i in range

T (100)]
>>>noRepeat=|]
>>>for i in listRandom:
if I not in noRepeat:

noRepeat.appendli)
MUOREHAESHWIE, ARETOXA—TRERITUT



>>>newSet=set(listRandom)

ESPHNTEARAATEE, PythonEESHN AL AT
REMENAOLL, FNTEZENOREELFENEN 2R, THHARE
AT ROEECEA—ENENTEENF,

import random

def randomNumbers(number,start,end):

_,,L_, " FHES A Finumbert it FstartflendZ B A E EFE
Pt

Y

t data=set()

h while len(data)<number:

0

n element=random.randint(start,end)

ﬁ data.add(element)

B return data

; Lok, WRATE P BEXH— P HENNR, B2 EER
%) HrandomiziR gysample() ek £ F & — £, {ErandomiRz LR 89sample()e&
E gnxpik. TA. £6. THEMengeNR, FLHFHAUR
\Tﬂ map. zip. enumerate. filterZ B RKENERT R,

>>>Import random

>>>random.sample(range(1000),20) ##F 35 E % P it BLA
BEETE

[61,538,873,815,708,609,995,64,7,719,922,859,807,464, 7/89,651,31,702,504, 25] -

THNOARRIEARMNLIEEINRFEERIFENE, R
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import random
IstColor=("red’,'green’, 'blue’)
colors=[random.choicel(lstColor)for i in range(10000)]
for item in colors: #i& [H %l 3 o #9 7T 2 FH & 1 HI B
if item not in IstColor:
print(‘error:’,item)
break
if(set(colors)—set(IstColor)): #4# A E S Z 5 HEE
print(‘error’)
THAREERAFHRONESENTAOESHE, HXHATH
SPOANENEETE, KEFHAFANTEQEWNEI-3M R,
def getDegrees(orientedGraph,node):
outDegree=len(orientedGraph.getinode,[]})
inDegree=sum(1 for v in orientedGraph.values()if node in v)
return(inDegree,outDegree)
graph={"a":set('bcdef’),'b":set(’'ce’),'c":set{'d’), 'd":set
(‘e'),'e"set('t'),
'f':set{'cgh’),'g":set('thi’),'h':set('fgi’),'1":set()}
printigetDegrees(graph,'h'))
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E3-3 HmEEE
3.5 FIIBBNZHEFAE
BB ( Sequence Unpacking ) Pythonf FE EEME
AR—ThéE, TFRAEERSHNEATHEZNEE, 5 T7HR
BOEEME, O TEFANKREHAE,
>>>%,y,z=123#Z 1T ERNEE

>>>v_tuple=(False,3.5,'exp’)

>>>(x,y,z)=v_tuple

>>>X,Y,Z=v_tuple

>>>X,y,z=range(3) #0] LI X rangeX K#E T FI@E S

>>>x,y,z=iter([1,2,3]) #{£ A RKBE N RATFIIE S

>>>X,y,z=map(str,range(3)) #{F A T R B mapX Rt 1TF
5% 8

>>>a,b=b,a #XHFHB T T ENE

FrAl B el LA TR, FH8 . enumerateXf R filterxs
R. ZIpNRE, NFHFHN, RINBNFH 8" #HT78E, R
X . BT NETRENERFRENItems()TERE, WRFEX
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HOYME" HTRENERTHRAvalues() T IARTEIEE

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

>>>b,c,d=a #FIR M LZFFIBRBHHE
>>>X,y,z=sorted([1,3,2]) #sorted() & £1R Bl HE - /5 8981 5%
>>>5={"a":1,'b"2,'c":3}

>>>b,c,d=s.items() #X B E <2 FII BB A
>>>D

('c',3)

>>>b.c,d=s #FAFHUNTAARZERTENIAF
>>>b #7£ Python 3.6 xfI B H R AP BEH T [E 2 EHE #
o

>>>b,c,d=s.valuesl)

>>>print(b,c,d)

132

>>>a,b,c="ABC' #F ff S L X 7@ &
>>>print(a,b,c)

ABC
ERFIBETURAE®RREERZ T FI.
>>>keys=['a’,'b",'c",'d"]

>>>values=[1,2,3,4]

>>>for k,v in zip(keys,values):

print{(k,v},end="")

(fa’,1){'b",2)("c’,.3)('d",4)
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>>>x=['a",'b’,'c']

>>>for I,v in enumerate(x):

print('The value on position{0}is{1} .formatl(i,v))

The value on position O is a

The value on position 1 is b

The value on position 2 is ¢

>>>s={"a"1,'b":2,'c":3}

>>>fork,vin s.items(): #F bGP TES
= “#" M 5" WmEs

print((k,v),end="")

(‘a", 1('b",2)("c",3)

THHNRIEERT FIBRENARAEANERNAZL.

>>>print(*[1,2,3],4,%(5,6))

123456

>>>"range(4),4

(0,1,2,3,4)

>>>*range(4) #4~ 50 1 X #E A

SyntaxError.can't use starred expression here

>>>{*range(4),4,%(5,6,7)}

{0,1,2,3,4,5,6,7}

>>>{"x"11,**{"y":2}}

{'v"2,'x":1}

>>>a,b,c=range(3)
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>>>a,b,c=*range(3) #F 2 1F XA A

SyntaxError:can't use starred expression here

>>>a,b,c,d=*range(3),3

THNREEERSFIIBRBEM, EFRRIEEFIED
MEZEE, SRENTERKESH N (F15.247 ) , AXWES
SHEMNNZNEE,

>>>a,*b,c=1,2,3,4,5

>>>a,b,c

(1,12,3,4]1,5)

>>>b

[2,3,4]

>>>a,%b,c=1,2,3,4

>>>a,b,c

(1.12,31,4)

>>>a,*b,c=tuple(range(20))

>>>b

[1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18]

>>>*p=1234 #ESEMMBA AR, THRIZITE

SyntaxError.starred assignment target must be in a list or
tuple

3.6 tRAEE P HHEME HiERE

BT RERNSHIEELE, Pythoni®@idcollections. enum.

array. heapq. fractionsZirEERE T HbEZTaEE,
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3.6.1 tr KA
>>>from enum import Enum #5 A&k ch iy
>>>class Color(Enum): #61| B B & X #36%
red=1
blue=2
green=3
>>>Color.red # Al M E XL 7
<Color.red:1>
>>>type(Color.green) # & B 2K R I E
<enum'Color'>
>>>|sinstance(Color.red,Color)
True

>>>X=dict()

>>>x[Color.red]="red" #Z¢E R OIS/, Oy DIMEA T HA

==X

{<Color.red:1>:"red’}

>>>Color(2) #1& Bl 45 E B X W BB 26K 7
<Color.blue:2>

>>>Color['red’]

<Color.red:1>

>>>r=Color.red

>>=>l.Nname



‘red’

>>>r.value

1

>>>list(Color) #8262 o] LA B

[<Color.red:1>,<Color.blue:2>,<Color.green:3>]

3.6.2 FixE

A PR arrayiZ it farray X X H AN B SFEH, TTRE)E
Pk ma iz sy S8, Unicode 54, o] L& A help() & &

‘: EETEMNRETIR,
2 >>>from array import array
n >>>5="Hello world"
ﬁ >>>sa=array('u',s) #f| 2o TFFEXN &K
54 >>>print(sa)
it o .
I array('u’,"Hello world")
A >>>print(sa.tostring()) # 8 E U EFZ M BN RAR
E b'H\x00e\x00\x00\x000\x00\x00wWAx000\x00r\x00\x00d\x00"
N

>>>print(sa.tounicode()) #E B T FZHFENRARE

Hello world
>>>sal0]="'F' #EiEENE LMNFFF

>>>print(sa)

——=$

array('u’,'Fello world’)
>>>sa.insert(5,'w') #7EIE E BB NF R

>>>print(sa)
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array('u’, 'Fellow world')

>>>sa.remove('l') #MHlfriEE F RN E R HIN
>>>print(sa)

array('u’,"Felow world"')

>>>sa.remove('w')

>>>print(sa)

array('u’,'Felo world’)
>>>ja=array('l') #6)| BB R E40
>>>for | in range(b):
ia.append(i)

>>>la

array('l',[0,1,2,3,4])

>>>ial0]=b

>>>la

array('l',[5,1,2,3,4])
3.6.3 FAFI

Python#r & FE queuei2 4t 7 LILOBAFIZ£Queue. LIFOBAZIZE
LifoQueue. % PA%IZEPriorityQueue, R EEcollectionsiZ2 it T W
u AA . Fil40 -

>>>from queue import Queue #LILOFAF

>>>q=Queue() #£ 2 EAZIXT R

>>>q.put(0) #7E A EZFE AN TTE

>>>(.put(1)
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>>>q.put(2)

>>>print(g.queue) #EEBAII T MR E TE
deque([0,1,2])

>>>q.get() #18 B FE M ER AN 9L EB T &

0

>>>(0.get()

1

>>>q.get()

2

>>>from queue import LifoQueue #LIFOBA !
>>>q=LifoQueue() #E|ZELIFOBAFI X &
>>>q.put(l) #EAIIESFBEATE
>>>q.put(2)

>>>q.put(3)

>>>q.queue #EFPIIFHEFB TR
[1,2,3]

>>>q.get() #1R B M ERBAZI E 3B T &

3

>>>q.get()

2

>>>(q.queue

[1]

>>>q.get() #3XF = BAFE H get() T A SR E S A 275
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>>>from queue import PriorityQueue #4I 5t 25 A3
>>>q=PriorityQueue() #6] Z{L £ HBATI 3T %
>>>0.put(3) #ENTTE

>>>q.put(8) #E A TR

>>>(.put(100)

>>>q.queue #EEL AR F B TE
[3,8,100]

>>>q.put(l) #5B A TTE, B A B L L H AT
>>>(.put(2)

>>>(.queue

[1,2,100,8,3]

>>>q.get() #1R B HMBRE £ R RERNTE
1

>>>q.get() #Z P i7 /LR ZIE A H W IR B N EE
2

>>>from collections import deque
>>>g=deque(maxlen=>5) #£I) 2 X i A S
>>>for item in[3,5,7,9,11]: #7550 T &
g.append(item)

>>>q.append(13) #FA %1, B him
>>>(0.append(1b)

>>>(

dequel([7,9,11,13,15],maxlen=5b)
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>>>q.appendleft(5) # M A 7R N0 TR, A M 8 =1 H

>>>(
dequel([5,7,9,11,13],maxlen=5)
>>>q.popleft() #358 tH 1R Bl & & i TR
5

>>>q.pop() #5% &) 3 1R Bl 5 G ik T 3
13

>>>(

deque([7,9,11],maxlen=5)
>>>q.insert(2,10) #E P I BHBEATE
>>>(

dequel([7,9,10,11],maxlen=5)
>>>q+=[12] HEMZ DN TE

>>>(
dequel([9,10,11,1,2],maxlen=>5)
>>>0.popl)

2

>>>(.popl)

1

>>>(

deque([9,10,11],maxlen=5)
>>>q*=2 #FIEE

>>>(
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deque([10,11,9,10,11],maxlen=>5)
>>>q.count(10) #i& [@ 7T & 89 H TR %
2
>>>q.rotate(2) #{fE G2 T HR
>>>(
deque([10,11,10,11,9],maxlen=5)
>>>q.rotate(-2) #EHEF2 1 TR
>>>(
deque([10,11,9,10,11],maxlen=5)

3.6.4 REITTH
>>>from collections import namedtuple
>>>Point=namedtuple('Point',['x","y','z']) #f| B B & T 4H £
>>>Point
<class'__main__.Point' >
>>>p=Point(3,4,5) #3LHl{L 3 &
>>>D
Point(x=3,y=4,z=5)
>>>p.X #1561 A 7
3
>>>p._fields #E & FRIIF
('x".'y",'z2')
>>>p._replace(x=30,z=8) # & R &, 1RB FHHA R
Point(x=30,y=4,z=8)



>>>p.x=7 # P RIF X E B {E
AttributeError:can't set attribute
>>>d=dict()
>>>d[pl="spirit position' #8 % LA K DI{EAH F
>>>d
{Point(x=3,y=4,z=5)."spirit position'}
3.6.5i#
HE—TEHRAZXH, HPSTMXPRNES/NTRET

HEMAEFURNE., EREANIIRELI/NRERN, T ArH Kk

( F4r, MOFF15 ) #5@ Eheaplkl<=heapl[2*k+1]f0heaplkl<=heap

[2*k+2], HFHENMHEPE/NNATEEEN T - XHHURD &, KIRE

S5INEHIFHIE K., PythonfEheapatEih 24t 7 3 # H 3 3F,
>>>import heapq #5 A heapgizEtk

>>>import random

>>>data=random.sample(range(1000),10) #4 A Bf A1, 0 3z £%

EARMIAIE IS 0 T ~< T

/!

Gy
\

—=§

]

>>>data

[638,659,212,84,737,677,553,340,526,747]
>>>heapq.heapify(data) #1& 1k BB T £ 3E

>>>data

[84,340,212,526,737,677,553,659,638,747]
>>>heapq.heappush(data,30) ##T T E AN, B ELE K



>>>data

[30,84,212,526,340,677,553,659,638,747,737]
>>>heapq.heappush(data,b)

>>>data

[5,84,30,526,340,212,553,659,638,747,737,677]
>>>heapq.heappop(data) #i& o H M fr &/ T X, B shiA

,ﬂlw 5

P

- >>>heapq.heappopl(data)

t 30

h

o >>>heapq.heappop(data)

n 84

e

|53 >>>data

:]‘T“{; [212,340,553,526,737,677,747,659,638]
=

¥ >>>heapq.heappushpop(data, 1000) #3&# & & /)\ T X, [F 83 3
K —= 1w

Ik PN

E S

m 212

M >>>data

[340,526,553,638,737,677,747,659,1000]

>>>heapg.heapreplace(data,500) #3% H &/ T &, B B 1 7T
EPN::

340

>>>data

[600,526,553,638,737,677,747,659,1000]
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>>>heapq.heapreplace(data,700)
500

>>>data
[526,638,553,669,737,677,747,700,1000]
>>>heapq.nlargest(3,data) #IR Bl | KA F 3N TE
[1000,747,737]

>>>heapqg.nsmallest(2,data key=str) #1& bl 5 & HE FF L0 T~
RN TR

[1000,526]
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BT EENEFEXRENGFEEN G, REWRM T IEZFARE

HEMRLMFENVEZ2E, M ENEESEABREE T
BEER—TKH 189" , NEXPTHEEXRYE, BEFPHNEZE 1B
al” BIRFHRITH.

4.1 FHFRIK
ERBEHRETREED, BERELHRAROERHE

T—H TR E. FHEREAANEILIEREFalse. 0 ( 50.0. 0]
%) . =fENone. FFIFR. =LA, 5. EFE TFFHE. T
rangeXt R H M S ERIT R, PythonBESR/BIAASTrueZ M. MIX
NEX B3R, B EHPythonaARIEADNE I MEAZGERER, 8
BEFREFEARNFRIAN,

XTREANEZEETNFAATESE2.2T, XEFESN

B—T L REHNOEE .

1. XREHF
Pythond X R ZF R IES{ER, XN DU DK

BE, ERFEARNIEETN,

e

>>>print(1<2<3) #&{1F1<2 and 2<3
True

>>>print(1<2>3)

False

>>>print{1<3>2)

True

#EPythoniEi , KURKRPRAVEAREIZHE
‘=7, BRTRBXREENY == SHBEZEY =7 HRH



R, EFRGFANPFEAREZEST =" FRERE, BREX
tHixo
>>>if a=3: #FZF P REAXN P A AT EABEZER
SyntaxError:invalid syntax
>>>if(a=3)and(b=4):

SyntaxError:invalid syntax

XRAEEFREFMHTENS S, RrE4I0rEN{E, m

+—

b
e

P REHEXmRERbHEIRE

‘: >>>152>xxX #E 5] E T X P H A FHFE T Exxx

h False

O

n 2. EHERT

ﬁ BIREE Fand, or. notARIE RS, . EIMBEBEE,

i VR LUMESBNEEFNMMINEEEL. or2ERFEMUTHEK
;f B, ABE—NFEAEBNBATHRESN, andiz EFLMUT S
% BB, DIFEFXBEBNOSER; notEBFRUTERS
-ﬁ , MBFEBTMAHRK T, WEA-1F %,

b
/

X 3"
NN \
Kl K2
P
(a) or, AU T-H-HEHLRR (b) and, F{L] T HREEHEE () not, (L TR
E4-1 BECZEFS L ERHNELEXR

5XZZHEARMU, BREFFandMorR /R B KENF M

%
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KENGS, TEASNFAEREANH#TKE, MERTEMSINTE
HNFRIATNNE., MandAfl, XFTFRIAN “FIAIN1 andFRIAX2”
S. R “FEAIN1" W{ENFalsest HittEMER, 18 "FIAER

MEEMH4, BIOREAEANEEREFalse, £2ZEART "RIAEN2" B
T, Hit “REN2" FRTF. ARITESZ THFHNFHRE
BT, WORBEGABIUN AR FHRMABE, RSP FHRE
andfloriz BRI K ESFMRALAINF, JMESHEFETHE,

>>>3 and b

5

>>>30rb

3

>>>0andb

0

>>>0o0rb

5

>>>not 3

False

>>>not 0

True

THNREEAEEN IR LEZ I FZHSERN—TFH
5, MRAFPEAEENMRAUERES,

>>>def Join(chlList,sep=None):

return(sep or',").join(chList) #F & . ZfsepF EF B SHM
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>>>chTest=['1",'2","3",'4","'5']

>>>Join(chTest)

'"1,2,3,4,5'

>>>Join(chTest,"’)

'1:2:3:4:5°

LR, HITME L ENERRERECH TS ERAES S
I .

>>>def Join(chList,sep=","):

return sep.join{chlList)

4.2 S
FNNEESUEENILRESE. WX EEEFE. 25
XIEBESHURGEN S XSG, oIS BRI UNE
B, B, BAESHNRELESHPHaTlFTRelseFa, aTlE

EEFREANEFESE, TFHFAIDHNINATHINTA,
421 B IR FEEN
PR RXEESWELNTHR, APREAAGHNE
S " " ERURON, Rr—MBOBRNFFLE, HESORATM
N, —REMAT = MG A4,
ifRIA R
E AR
MREADNBEATruesi Hitt 5 TrueZ M HER, TRFEEH
B, BARHHIT, TUZEARAEHMIT, MEREHITREHNR
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B (0REME ) , WEA-2F7R,

THNRIEERT B0 FESH AL,

x=input('Input two numbers:')

a,b=maplint,x.split())

if a>b:

a,b=b,a #F 5% E, ZTHRA N EENE

print(a,b)

fEPythontt, RISHFEHEFTEE, Kt SEIRLEZHX
ANERGTN, B—TRERARFRIEHBE NGRS, FL6FTE
d, REBRE—ENNE, PythonREEWHEI R E T IR ERM,
WA, BEATEUXES, EHIETUHITH,.

>>>if 3>2:print('ok’) #0REQ)BE, T UEEE X X154
J&

ok

>>>if True:print(3);print(5) #&E— 1T E Z MEG, EF A 7S )=

3

5
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FEGIES

4-2 g5y F iR B EE

Lo > o 0 R



l FHFRIANX BB ALY
P r s
P
y ! !
t . .
Ul g R
(9]
n
F
52
54
; E4-3 WL iEFEH
% 422 WHXEBESHE
ﬁ W4 X v B M B0 IE S
oo ifFci~ =\ ;
else:
5 ER2

HRIAXEATruest HftEMER, imEaR1, SNHRFT
BOIRRZ2, BOBRITGEQHR2ETE— I ST, ARBRTEOMNR
i ( wEREEME ) , WEA-3f«.



Té,._

THHNREBBEZICREEERHERT R XEHEAOAE.

jitu, tui=maplint,input("F @ AXE R 2 EFAR 220" split()

tu=(tui—jitu*2)/2

if int{tu)==tu:

print(' & {0}, & {1} .format(int(jitu—tu),int(tu)))

else:

print(' &~ IE5, TR ')

AN, PythonRIBHE T —1PM=Ti2EF, HEF=ZTEER
MEBHNFRIANPETUBRE=ZTTEFF, TULNSEESHHELUN
BR BEA

valuel if condition else value?

Y & HFFIAL conditionE S5 TrueZ MY, FIAXHIERD
valuel, &N|FIAXAE Mvalue2, FH o, valuelFlvalue2 & 5 0] L

BEEARAI, L ERIAR, EEUME=TTEF AN
RIAN, XNEMAIRATNWEFEEKRKENTF R,
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>>>a=5
>>>print(6)if a>3 else print(5)

6
>>>print(6 if a>3 else B) #BRER5 F—7RE—#,BR

BEXAE

6
>>>b=6ifa>13 else 9 #MEZEFNILEHRIEFTE

>>>b



CERABHLE IR 0 7 ~< DI

9

>>>x=math.sqrt(9)if 5>3 else random.randint(1,100) #if ;%
E S AmathfE

NameError:name’'math’is not defined

>>>Import math

>>>x=math.sqrt(9)if 5>3 else random.randint(1,100) #1£ 7%
, B S ArandomiE ik

#HEFRIAAE5>30{E A True

#ET AT A IEE 1B 1T

>>>x=math.sqrt(9)if 2>3 else random.randint(1,100) #%& &
F<1A3\2>3M1E A False

#RETESE _TRERA

#{B It B 3R 5% F Arandom

#ET DA 35

NameError:name’'random’is not defined

>>>import random #5 Arandom, AL T #L17

>>>X=math.sqrt(9)if 2>3 else random.randint(1,100)

BA=—TEEFIMURERH, ATMULAERXNT LR E
SHNBR, EXHFNRETEMEEREE, TEWFER,

>>>X=3

>>>(1 if x>2 else 0)if f(x)>5 else('a'if x<b else'h")#°] LI &=
FHEBNAXET
1
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>>>x=0
>>>(1 If x>2 else 0)if f(x)>5 else('a’if x<b5 else'b’)

a
423 Z R EEH
% N IR BFESHNEEA
ifRIATU1:
1B AR
elifRIAZ2:
F a2
eliffe ik T 3:
1B AIR3

else:

B A

Ho, xiEFelifEelse tNFEE, T AR ERT W0]F]
FZ 5 Xk BTSRRI SM E 5 6] T3/ 2 55 20 .

def func(score):

if score>100 or score<0:

return'wrong score.must between 0 and 100.°
elif score>=90:

return’A’

elif score>=80:
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return’'B’

elif score>=70:
return'C’

elif score>=60:
return’'D’

else:

return'g’

A2 A RFEGHNIRE
EREEMAT A THRERLAE A 5218,

ifRIAZU1:

B OIER

ifRiAz2:

1B 0IR2

else:

1B 6IR3

else:

ifRIA T4

1B A ER4
FHEEAREFPHNRIBEROEE

HERRNOREBLNEFHEENLGE 7 E

X RZWELI-4FF 7R,

.\
..‘

%ﬁiﬁlﬂz :

e S ]
[—]|
Finr Y
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if FRIAT 1
=R 1
if TSI 2:
1| 2| 3lE"HR2
else:
3| Bk 3
else:
if 3RIAT 4
9 3|EaRa
H4-4 REBEXSREXF
FHIREEESAN, —EZFRETNYARE RN
MN4HE, HAXRE T AEREBRANBRAENVZEZEESHIE
Wi SLI, DURRISE SR ZHB RS EWERNPIT. Flo, @
B ER RS, EA—RREXRDD, ETMRHXTENS
VA
def func(score):
degree="DCBAAE’
if score>100 or score<0:
return'wrong.score must between 0 and 100.°
else:
index=(score—-60)//10
if index>=0:

return degreelindex]
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—+§>E=:=+m=h=|-'ﬁm#ﬁ= 0T ~< T

else:
return degree[-1]
425 WEBKERSLINES 0 LR FEESH
ERAER, TANFHATUREZWERER, AXEGHS
TaMEREMLAEXMTZ O ZIEFEEWATIEE, Fln, FTEHOR
BRIEFEAPAANASNAERBARNENRETAANENTIE, Hf
AR T FHEANBE R,
funcDict={'1"lambda:print("You input 1'),
2" lambda:print("You input 2'),
‘3" :lambda:print('You input 3')}
X=Input('Input an integer to call different function:’)
func=funcDict.get(x,None)
if func:
func()
else:
print{("WWrong integer.’)
4.3 B
4.3.1 forfE 3 SwhilefE iR
PythonEZHforfE I FMwhile B BT ERANBER S, 240
BIRTUREER, HEXRLBENEFSMBREEARIRAE #6010
FBH, whileBRR—RATRERINVREEDRATHENFTL, IR0
DU TIEI R ENE RN ; forfEEf— g F THEER R E 0] DUE R # 2
R, LHERTHRENEDFISERNRPTRNANGE, HT



™ HelsefF Al MBI G, WREHRAFHRIANABILIFIE
PR BRE RN TelseFEMPHIEG, WRBEBFERARIT
TbreakiZE Al M SBEH WS RN A= iTelseP N1EC], HFIEIL
EMANTBEEZRL DA

whileZ FFRIA T

J BN

) [else:

Faplint

P else Q)AL ]

Y

t F0

h

0 forBR g in = ! 2 i% 1 3 &

g WM

Fr [else:

1554

o elseF o] R AL ER]

J

% Hd, #iESANelseFaoTblExE, thollg, THHMVRK
.J'-E. REREAEHERHBHIRPOMBEITLE,

b
/

S

a_list=["a’,'b", 'mpilgrim’,'z",'example’]

—+"

for i,v in enumerate(a_list):

print('FFTME"i+1," N TEE:"V)

THNHREAKB L1 ~ 1002 B8R 7R FRIE TR IR E
BREY PR B 8o

foriin range(1,101):

if i%7==0 and i%5!=0:



>

b
e

EARMIAIE IS 0 T ~< T

b
/

S

—+"

print(i)
THNREEHGKENBIRSEITE AT ER,
for 1 in range(1,10):

for | in range(1,i+1):

print('{0}*{1}={2}' .formatfi,j,i*}),end="")

print() #¥TE) =247

THEHNREERT THelse FAMBRESE, ZRIEAEKT

E1+2+43+-+99+ 1000 F 8,

s=0

foriin range(1,101): #4835101

S+=]

else:

print(s)

TR AwhilefEH LI T B IIEE.
s=i=0

while i<=100:

else:
print(s)
Hoh, THNARREBELEASTEREFRGHARE, Hf

Melse O SLhr EH EHHE, BHEREEEREESRERRITLLT o
BN, MREEETE1+2+3+-+99+100MEMNIE, EEFAREBARY
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sum()Frange()gL T L T o

>>>sumirange(1,101))

5050
4.3.2 break 5 continuei& 4]

break 5 continueid o] FEwhilefEFr FOforfEER & vl IfE A,
HE—RESEBFESHMUAFTEAEEMESEH. —BbreakiZ o #

, HH{EFbreakiZ A E R RIEIIERT S R ; continueid @) 1 1k H
ERWERARENR, ZBcontinuez GHFFEIEE, RATHAT—
NE7

TEHAREAETE/NTF100080& KEE, AR AR
FENBENZESTARN, WRA P HNbreakiZ ol F 2 HATNE BN E
ZH, HEBTHEAENES RO ASHITEHNelseF0], WRED
BRENATRL, NMABEKRF HbreakiBa NE#MiT, RBEHRERERE
HiTRHelseF AT NiIEG, B FRAnz GliThbreakiE o) Bkt HME
o

for nin range(100,1,-1):

If n%2==0:

continue

for 1 in range(3,int(n**0.5)+1,2):

if N%i==0:
HERABEIF
break

else:
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print(n)

#EE R IMBEIR

break

2ETENZE, I Z HbreakfcontinueiZ 6 S KR F AT
®, Hitt, BRiEbreaksicontinueiZ ) ol BLik 450 5 5 8 5 F AW,
SN ERZEH,

4.3.3 BHRSLIZIS

LhEAEF, EHIINTHEEZG, — REFEBLML
— TFRBEBMEXRESHRITHE, WRENFAET EH#HTHIL, 3B
ELREREHRBENKRIBERT. flw, H—PREENETHE
3, WMRBPFEREE X ZHEOEN ZZEDWIK[2, n-1]1K (8] EHEX
ETHEBERN, MIRLEIFEHAMM2EINHNEFTRXN/NEER
agllT, BE—Tw, LR ERJ/EHAE2UEIBInAF TR BT
BEHUEXNTENNEE, T RBEHnEKG, BIHRRBNREEFENR
B DREETRN, nBERXEEYENESHEE,

AREBIAIZON, VRERVEARPBAIAENLXNTT
B, SEAZTELRNREBNZRATEMHERIELZ S, THEZ
BREAIMRENEL, —EEREBALARBHPAILENTE, R
Kol g BT EmihE, Bl THANRG, ETEREELEE —EBNE
TREES,

digits=(1,2,3,4)

for 1 in range(1000):

result=[]
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for 1 in digits:

for | in digits:

for k in digits:

result.append(i*100+*10+k)

for 1 in range(1000):

result=(]

for 1 in digits:

I=1*100

for j in digits:

j=j*10

for k in digits:

result.append(i+]+k)

F, EREAGFNRAESIARIETE, BHTENEGNA
AREFLEEFETERR, BENEERE, AEARRPNIEN, T
B S HER BN TR RESETEE, N THORE, E-B
RIBAEEFLEE —BEREBR, IS4, oIkl Hfrom math
" import sin as loc_sinEREBH PN E L,
import math
for 1 in range(10000000):
math.sin(i)
loc_sin=math.sin

for 1 in range(10000000):

loc_sinli)
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RELUCTENARTIEE 2, RTEEZEONLLZ
S, BISEBRASNRFEFANIKEERBIEES. FRT LTHMBHTE
MR, AP HMEDT PO IR —ERMANRE, Flao, R
KERENE—TFIEEEBE I TERNZRERAFHANES
MAERIER, L2 IFREEERN—TFHERNRERERHjoin) A%
MARFERAZER+, MIFRFITITENBAFNMERZRIENNREMN
JREEHETT, FF. XGEFARXPTFEIENE, aLRLEREE
X, RIETEMETEEKR, AEBHTVEANAKRESHE. 2
EHE K MR E R R T EETRAEMRFRER N,
4.4 BREGIREN
wBlaA-1 MAF TG, KAMBERGNF D, GRA—
SGiEiE R EHEM AT — S, DByesT kB N T — K
%, OZEnost B 1R ARG,
numbers=[] #{ FA 71l = 7 i llm B £ 8
while True:
x=input("FR A — 71:')
try: # 5 B AR EMEHRERALENE
numbers.append(float(x))
except:
print(' N & &AM E)
while True:
flag=input('4& 2% A 1L ? (yes/no)')
if flag.lower()not in('yes','no"):#RERA PRI A AB N Ayes
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a¢no

print(' L 8% Ayeszino')

else:

break

if flag.lower()=="no":

break

printisum({numbers)/len(numbers))

~Bla-2 REEF, FHSKRESENRILK,

import time

date=time.localtime() #7k B % A H HR b (5]

year,month,day=datel:3]

day_month=[31,28,31,30,31,30,31,31,30,31,30,31]

if year%400==0 or(year%4==0 and year%100!=0): # ¥ &rZ
A EE

day_month[1]=29

if month==1:

print(day)

else:

print(sumi{day_month[:month-1])+day)

Python#r & ZE datetimeI2 it 7 datetimeF0timedeltaXf & o] L
RAaEwTEEES. B. B. B, 4. Hzasiz /50 8 ifE,
HTREETREERFEE “SRESEE/LX" “SREXFE/L
x" LZEEZWtimetuple( R, %%,
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>>>Import datetime

>>>Today=datetime.date.today()

>>>Today

datetime.date(2016,10,8)

>>>[oday-datetime.date
(Today.year,1,1)+datetime.timedeltaldays=1)

datetime.timedelta(282)

>>>Today.timetuple().tm_yday #5 K25 ENE /LK

282

>>>Today.replace(year=2013) #&Z#t HEih sy &

datetime.date(2013,10,8)

>>>Today.replace(month=1) #&# B84+ 5 B

datetime.date(2016,1,8)

>>>now=datetime.datetime.now()

>>>N0OW

datetime.datetime(2016,10,8,15,55,16,272174)

>>>now.replace(second=30) #& ¥t B £i6¢ 5] b s FD

datetime.datetime(2016,10,8,15,55,30,272174)

>>>now+datetime.timedelta(days=5) #1T 55X /5 89 B EifT

datetime.datetime(2016,10,13,15,65,16,272174)
>>>now+datetime.timedelta(weeks=-5) #iTt E5F 5769 H &
B [5)
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datetime.datetime(2016,9,3,15,55,16,272174)

>>>def daysBetween
(year1l, month1,day1,year2, month2,day2).

from datetime import date it EW PN HE Zz EHEEZ DX

dif=datelyear1,month1,day1)-date(year2,month2,day?2)

return dif.days

>>>daysBetween(2016,12,11,2016,11,27)

14

>>>daysBetween(2016,12,11,2011,11,27)

1841

FI, tRAEFEcalendarth B 7T — 5 HEBEERT XN A
&o 0.

>>>import calendar #5 A\ &1k

>>>print(calendar.calendar(2016)) #& &2016F 8 H [h ¥k, 5
R

>>>print(calendar.month(2016,11)) #&&20164F11 B {69 H

kS

>>>calendar.isleap(2016) #H|Er-& & A H F

True

>>>calendar.weekday(2016,10,26) #&E &5 F BHEE L

2

Sk, ol B 2R ERIEELIPythontrA Fcalendarf &
EHHAFES
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from datetime import date
daysOfMonth=[31,28,31,30,31,30,31,31,30,31,30,31]
def myCalendar(year,month):
#ikBlyearEmonthB1HZFJL
start=date(year,month,1).timetuple().tm_wday

#¥TED L ZBE 2

print("{0}&={1} B B [5'.format(year,month).center(56))
print(' B\Mt—\t _\t =M\ A\

#RBZBAEZ VPR UREZ2EHEZHE, EHIFE—T
day=daysOfMonth[month—1]

If month==2:

It year%400==0 or(year%4==0 and year% 100!=0):
day+=1

#EREGE RIEFEANNER=S

result=["*8 for | in range(start+1)]
result+=listimap(lambda d:stri{d).ljust(8),range(1,day+1)))
#ITEN E09E

for 1,day in enumerate(result):

if i'1=0 and 1%7==0:

printi()

print(day,end="")

print()

def main(year,month=-1):
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If typelyear)!=int or year<1000 or year>10000:

print('Year error’)

return

If type(month)==int:

#UR oz FIEER M MITENEFNEH

if month==-1:

for m in range(1,13):

myCalendar{year,m)

#UIREE T A ARITNX—"THBNEBH

elif month in range(1,13):

myCalendar{year,month)

else:

print('Month error’)

return

else:

print("Month error’)

return

main(2017)

w~Pl4-3 BRERE, HHBES*ARNEFEEZRE, HHT
R EREFIEZH KN,

def main(n):

for 1 in range(n):

print(("*"*i}).center(n®*3))
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foriin range(n,0,-1):
print{("*'*i).center(n*3))

EA4-5F0E4-641 5 AZEHn=6FIn=10METHE,

E4-6 n=1001 15T R
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wBl4a-4 PoR A — T EE S AR
n=input("Input an integer:")

n=int(n)

if n==2:

print('Yes')

HEB M ATERE

elif n%2==0:

print('No')

else:

#RTEM R IR I A 689 5 8P

#E AH6x+2. 6X+3. X+HA B EAEEZH REXAKRKT1IHER

m=n%6

if m!=1and m!=5:

print('No’')

else:

for1in range(3,int(in**0.5)+1,2):
if n%i==0:

print('No')

break

else:

print('Yes')

~Pl4-5 REFF, (TEHSHC (n, i)

, BIMANTTTEF
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FiEit, B OTiEE,
RF|ASEMEX, TURERBUOTF
import math
def Cnil(n,i):

return int(math.factorial(n)/math.factorial(i)/math.factorial(n—

FAREPython P AAELHEFRKKMBIEENRTEH,
EEEREHNMFEOHILFTE—LiNE, THELONREPHF
ARENEEUE, FTEFXWRE., WREAESHNE XEFFHLE
— FHET DUE A P RBME, ICni (8, 3) A, Cnil(8,
3)=81/31/(8-3)!=(8x7x6x5x4x3x2x1)/(3x2x1)/
(bx4x3x2x1), T (5, 8IXK[ENE, #F ELHI— Ko
FsHEL; (3, siIREMEERF. #HLEZEIM—K; [1, 3]IK(g
M+ EHM—R oS ERIAAR, RIEX—WE, TURFEQW
TEESHNAEETERF,

def CniZ(n,i):

if notlisinstance(n,int)land isinstancef(i,int)Jand n>=i):

print{'n and | must be integers and n must be larger than or
equal to 1.")

return

result=1

Min,Max=sorted((i,n—1))

foriin range(n,0,-1):



if I>Max:
result™=i
elif i<=Min:
result/=i

return result

print(Cni2(6,2))
_,L_, Python#r/£ ZEitertools1Z f 7 40 & & #icombinations(). HE3l
5 i ¥ permutations(). BT @I B D T iE R RITR B EEcycle(). 1R
t FE—TFINEX ST FFIEHTIEEN & Ecompress(). TRHEH
2 1R Bl{E X FF 3 315 50 40 89 & Frgroupby(). 1R Bl 84 7 BR & £ A count
n X R#countFEF(). ITES FILFRNEHEproduct()%, T AR E
g AT ESRBME %,
% >>>Import itertools
;f >>>for it in itertools.combinations(range(1,5),3):# M\ 4 T &
& PESITTEMNAS
'E print(it,end="")

/!

Gy
\

—h

(1,2,3)(1,2,4)(1,3,4)(2,3.4)

>>>list(itertools.permutations([1,2,3,4],3)) #M4 PN TTE P £
3T TR S

>>>x=itertools.permutations([1,2,3,4],4) #4> T Z N £ H 3

>>>for i in range(5): #% £ FI5 T HEF

printinext(x},end="")

(1,2,3,4)(1,2,4,3)(1,3,2,4)(1,3,4,2)(1,4,2,3)
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>>>x="'Private Key'

>>>y=itertools.cycle(x) #E IR iR [H F | & B TT R

>>>for | in range(20):

printinextly),end=",")

Private,KeyPrivate,K,

>>>for | in range(5):

print(nextly),end=",")

ey.P.ri,

>>>x=range(1,20]

>>>y=(1,0)*9+(1))

>>>Y

(1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1)

>>>list(itertools.compress(x,y)) #R#E— P FIHNE, T F—
TR

[1,3,56,7,9,11,13,15,17,19]

>>>def group(v):

If v>10:

return'greater than 10’

elif v<b:

return'less than 5'

else:

return'between 5 and 10°

>>>x=range(20)
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>>>y=itertools.groupby(x,group) #3t 3l st E #1750 40
>>>for k,v iny:

print(k,":" list(v})

less than 5:[0,1,2,3,4]

between 5 and 10:[5,6,7,8,9,10]

greater than 10:[11,12,13,14,15,16,17,18,19]
>>>x=itertools.count(s,3) ##216E A5. K A3 countRt

>>>for 1 in range(10):
print(next(x),end="")
58111417 20232629 32

>>>list(zip(‘abcde'itertools.count())) #count I RF K TTE

HELHHN

[('a",0),('b",1),('c",2),('d",3),("e",4]]
>>>|ist{zip('abc’,itertools.count()))

[('a",0),('b",1),("c",2)]
>>>list(zip('abcdefghl’,itertools.count()))
[('a’,0),('b",1),('c’,2),("d",3).('e",4),('",5),

('g".6),("h",7).("I",8)]

>>>for item in itertools.product('abe’,range(4)): #& K JLF2
printlitem,end="")

(‘a’,0)("a’, 1)("a",2)("a",3)('b",0)("b", 1)('b",2)('n",3)("c’,0)("c’, 1)
('c’,2)('c’,3)
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>>>for item In itertools.product({'abc’,'123",'BC'):
print{item,end="")
(‘a’,"1.,'B)("a","1",'’C')("a",’2",'B')('a’,'2",'C’) ('a’,'3",'B") ("a’,'3’,
'CH'b 1L BIR 1L ICHR 2, ' BIR 2, TC 'R, '3, B,
3COe 1B e, e 2N, 'BY) (e 20, CY) (e '3, 'BY)
('c','3",'C’)

>>>func=lambda x:x.isnumeric()
>>>list(itertools.takewhile(func,'1234abced")) #13 B T &
['1','2",'3",'4"]
>>>|Ist{itertools.dropwhile(func,'1234abcd’))

['a','b’,'c",'d"]

~Bla-6 HERY, EARFIGERERGTNITHIIRE,
while True:

try:

n=intlinput("1& 5 AVEE A$L)

If n<=2:

print(FZE AR D, BRZT27 Ao )

else:

break

except:

pass

scores=|]

for 1 in range(n):
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#1X M while B A S ARIE A P 4515 A 0~1002 8] ) 8 F
while True:

try:

score=input('1& & A FE {0} MEE 57 £ format(i+1))
#HEF T RSN L

score=float(score)

assert O<=score<=100

scores.append(score)

#INREFE S E Bk whileTB IR, kSR N T —TMEZ 4K
break

except:

print(' 7> £ 51R ")

#HIEHMERS T SRED

highest=max(scores)

lowest=min(scores)

scores.remove(highest)

scores.remove(lowest)

finalScore=round(sum{(scores)/len(scores),?)

formatter='£#E — MR 9 0nEE—PRESINWERESES

{2}y

print(formatter.format(highest,lowest,finalScore))
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ERHEFEIRP, EEERZBEERETLSEBRNEZRIEE
BH, INEELABENHERCERME, BEEESERNENRILA
EZRANTHUEER2HEREANREE, REA, ARG IETHRRE
EHNAEERN, EERREREFNINZ MENOLEARBHITHEHE
ERENTE— I HEE. BEARAXEITRUESEZ HE B B RS IHE
IR T E N, EXERAIEN T RIGE, T ARG,
BRAGIPHOER, AREMNRMAYEERBRANEE, —BHEEH
MRS RER AN GFENAMEEER, PAENHENES
HMEFNVERENR, TEXLGFFEREZAN—NES. EEED
ERE, BTRIEENREBEEN, SERIEZENERENES 4,
RO EABREMNRBRXSIANT FRE, 4P A RIEEZE N,
Hit, NREFVEAEESEFRENANREILINER, BRXE
SR F R FEEIRITEE ( function ) F02£ (class ) » AENBEL
Mgt 5EH, F6ENMBH N REFEIT,

BOUERERERNTHRIBHRAEYN, AGHEREZE
it FIAAEEFNER, TRTUIARENER, FEEMNE T
DRIERIGH—E M, REZEEZAHNRIENFEEAANENS
HEM, BN, EXESHIAZMNRBELENECEZNEARNA, B
oA E R, FERGEFAGERK—HFEE, SK, EXLERFA
d, BRENREFTRENRITNECTEZIAERRLE, HTE
FRTEREMAFEAST T, ERSREN, ERZENEESENE
F, Blin, FEAER—TEBPHITARZNIIE, RERILETH—
TEEBXERNNEGENIIE, ReERNARME. B, RERED
FEAHzZENRRABE, flw, HPOLETENFEH, FEREZ
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BEXBFAANSHEZEXEXNFAABEXR, BRE R REN
NMRERVEMER, RAXMEBEENNERTUT, TEMZRNE
B e, AXFHNEF AT, AESE - EEANREHEE 1T
BHt, HEZXPTBARRXAEWRIMEXEHEXF, EEFEE
H,

1 RBEXSEA

51.1 EXEX

fEPythond, EXREMNEEXOT .

defe& 212 (BT 3k

PE =

BSR4

fFPython {F FHdefXEFRE XKLL, REE—TZTHEFK
AW, BTRE—XNES, AaRBSARKEIAZII xR, WREZ T
ZHNEAESHRERT, BSEE—1TESM#KsT, REEIEA
REARIL, EXRBNATEZLEEIENCOAETES. DR
SAFTEFPHEE, UFRERERBNREERE,; QREZH
BAFREEREOSH, XTRE—NTHNES; OBSEENE
SUART D, @REFB Tdef X FZUNMRFT—EN=IRGEH,

THNRHEARTEERARZEIN P NTZHnOEE.

def fib(n): #E X B FSENnE LS

"'accept an integer n.

return the numbers less than n in Fibonacci sequence."”’

a,.b=1,1



while a<n:
print(a,end="")
a,b=b,a+b
print()
Z R E A A TIUA
fib(1000) #1E A & 1,35 S 2110002 L5
MRRBEASGTERBEFEFHNTRME, FLARFNLES
FEERERIEEE, AEXREE, FLIBorERHTE2LTHN, BE
IR AR E XN E—BOEBENIE, TR P EERF NIRRT
AR, B, TUERARERKEhelp)REERYNFEREE, 3
BEPAZEBENNBAEZMNERSZE, SAREFI ZRHNEH

EH R HAFE RS 0 3 +< D3

b
/

S

4

B, WE5-1FTR,

P2 _1'-'1 Tibin):
""accept an integer n.

return the numbers less than n in Fibonacci sequence.’’’

a, b=1, 1
while a < n:
print (a, end=" ")
a, b="5b, atb
print ()

»>»> print (fib. __doc__)
accept an integer n
return the numbers less than n in Fibonacci sequence.

>»> help(fib)
Help on function fib in module main

fib(n)
accept an integer n
return the numbers less than n in Fibonacci sequence.

>»> fib(

(n)

accept an integer n.

return the numbers less than n in Fibonaceci sequence.
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fFPythonth, EXEHNOAETESHEREMROEZERE,
MmEE AreturiZ o) SR B IPITHRNERFEERENE, RIOR
Bl{& £ B Sreturniz 4] 18 IR ER —F, NitreturmE o] HILAE
RN AMNE, —ESIHTREEEREBGNHNTT. WRRECR
BreturniE ). BreturniBAEZ R BT RIS EZHIT T MR O E{E
Hreturmizal, BEZBESINAZE L Rreturn NoneE R, BlRE =
Ho

ARBSRHT, VREFLEIEH, REAZEHZFHR
5, TEEUBRRBEMINEMART, 5, N7 5F HPython
P mENERS, [BECEXHNERRRERNSHARANIARIENENK,
Blgo, RRIEZIRERE. AT RIHITIETS.
5.1.2 REIREEN. TRAANRSEMHSE

1. BEIREEX

Python R FERBIMIREE X, ERBRNBITUFTEX FIN—
THE. A23THE—BRBEARIW IR REHNFHNER
¥, SHEEAlambdaRARNLIMMNEZIGE, WRFHARBLRERE
X HE, KBTS E.

>>>def myMapliterable,op,value): #E & X & %1

if op not in"+=*/"

return'Error operator’

def nested(item): #x & E X & £

return evall{repr{item)+op+reprivalue))

return map(nested,iterable) #{& F 7+ & 2L A 20 iE X 8 2R £X
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>>>listimyMap(range(5),'+',5)) #1 A SN EB R I A B E R OH
A BF LI

[5,6,7,8,9]

>>>listimyMap(range(b),'-",5))

[-5,-4,-3,-2,-1]

>>>listimyMap(range(b),'*",5))

[0,5,10,15,20]

>>>listimyMap(range(5),'/',5))

[0.0,0.2,0.4,0.6,0.8]

0 89 6R B0 A R IR B E X038 IS e ET R /AFC (n,
i) =C(n-1, i) +C(n=1, i-1) , #HTHEHEHC (n, i) HREXK
;38

def f2(n,i):

cache2=dict()

def f(n,i):

if n==i or i==0:

return 1

elif(n,i)not in cache?2:

cache2[(n,i)]=f(n-1,1)+f(n-1,i-1)

return cache2[(n,i)]

return f(n,i)

TERUBREEXERARATE, RRE, EEHARED

ZiEH, BAXERSERBNRDEEEX W ITIHE,
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2. aEAXNR
REETPythonm[ AN Rz —, B FMERENGTE, £
2 TTIARN, %list(). tuple(). dict(). set() XA T RELF L
HEPHT ERNAME T X, FH, TR _cal__(7EANERNTR
WEUAAN, TEHNREEARENKGEEX I T AN RN

EX
def linear(a,b):
def result(x): #7£ Pythonth, & #1.2 o] IR B E X 19
return a*x+b
return result #1% o] o] 4513 B #9 & £
THNRIEERT JEANRENEX .
class linear:
def__init__(self,a,b):
self.a,self.b=a,b
def__call__(self,x): #1X 2 2 X4
return self.a*x+self.b

R LENGRERBNELIWM AP ERT—T, FHaabh@

HRUTFTHARNREX —PETAANR.

taxes=linear(0.3,2)

AleBEE THHTIARBHZER.

taxes(b)

3. &l
E1has (decorator) ERANBREEXNE—TEENH, &
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e AR EhE—" R, ARSI REEREMREEALSHIT
NHEHFT—ENBEZFTREAFEL, THREFPHNFETE. £H
BHSHHELBITEMEILINN, PythonF XHFR B XA
%o THMRIEERTEMBNEXSFEAAE, EXHMREAS
ZHHZERTERNTHNEARE, aEATHEMEMRE, RSRE
ERE,
def before(func): #& X &1 28

'\

def wrapper(*args, * *kwargs):
print('Before function called.’)
return func(*args,* *kwargs)
return wrapper

def after(func): #5& X &1 28
def wrapper(*args,* *kwargs):
result=func(*args,* *kwargs)
print('After function called.’)
return result

return wrapper

@before

@after

def test(): #[E B {2 A P P MZ 1 28 s 2& X
print(3)

#178 F 1% 12 1 89 2R X

test()
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Before function called.
3

After function called.

THHNREBESIEXAFHENSEINEATHL,EEED

def check_permission(func):

def wrapper(*args,* *kwargs):

if kwargs.get('username’)!="admin’:

raise Exception('Sorry.You are not allowed.’)
return func(*args,* *kwargs)

return wrapper

class ReadWriteFile(object):

#3058 $check_permissionfk 4 2 16 28
@check_permission

def read(self,username,filename):

return open(filename,'r').readl)

def write(self,username,filename,content):
open(filename, 'a+").write(content)

#3L & Fcheck_permissionfE A LB & E H
write=check_permission(write)
t=ReadWriteFile()

print('Originally---7)
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print{t.read(username="admin’,filename=r'd:\sample.txt'))

print{'Now,try to write to a file---")

t.write(username="admin’, filename=r'd:
\sample.txt',content="\nhello world’)

print('After calling to write---')

print(t.read(username="admin’,filename=r'd:\sample.txt'))

TEHNRBEAZHENREHFTHS, EAFATFHEIRN
SR, BRTEEUE, ARS TRIENNTEER, HEFIER
TEAZPARESRARMSBENAGFANE. RAEEREBMHEEX T B
f3(), FEAMEFANNRERBASE, SEATHILRINHKREAIN
Pl FREHERNIIE, BEEMERE S,

from functools import wraps

#7E X 2 1hes

def cachedFunc(func):

#HEAFTHFMEPEER

cache=dict()

#X B ARRE TS

@wraps(func)

def newkFunc(*args):

if args not in cache:

cachelargs]=func(*args)

return cachelargs]

#15 [0l 2 23T 19 37 R £
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return newkFunc

#1{s2 F 2 1 28

@cachedFunc

def f3(n,i):

if n==i or i==0:

return 1

return f3(n—1,i}+f3(n-1,i-1)

=4 892 Thas thid B T3 R AP £03 8932 3 5K 7 B& 4o

@cachedFunc

def fib1(i):

if i<2:

return 1

return fib1(i—1)+fib1(i-2)

A7 LI AR ThEE, PythonfrA&ZEfunctoolsi2ft 7 —1MNEHE
Z1hgIru_cache, TJUKIIBERSRENMEE, HPHSEmaxsize
AR EGHFENE, SEFTNFELLIRAN= 83 k&
EHEDEHNEZE, I TENARIE, HERALENEMSIBIAREF
RZ.
import functools
@functools.Iru_cache(maxsize=64)
def f4(n,i):
if n==i or i==0:

return 1
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return f4(n-1,i)+f4(n-1,i-1)
5.1.3 BEI R R NEN S M

FEWMFE1EMGL, Python@— M SR SRIFIES, BE
BRI o] ISk 8, Pythondh BV & EA0 B & XX R AL R W2 9] XL
FEET & £ TR, TR RBAEEXNRNDENFHR. PN
BAHNNSM, BEFBNMBEEXN RIS M,

>>>def funcl():

print(func.x) #& & & func I A R x

>>>func() #I7F B Hfunc R S B RL Ax HEE

AttributeError:'function'object has no attribute'x’

>>>func.x=3 #a1 78 A B EEE NI F AL R

>>>func()

3

>>>func.x #7ZE SN SRt DI E iR B R
3

>>>del func.x ## B & £ A

>>>func() #M| B z EAS 0 77 (8]

AttributeError:'function'object has no attribute'x’

5.1.4 &EH%H1EH
R E R TR A RECI AN — TSRS, REUAAE

C, BECHBEAECE, BB AABC , SETFHEFEREN
NESAF AT, AeBF —F—Fiikb g5 2% s —KE
A, WE5-2FrR.
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SN
AN N )

E5-2 Rt iR REE
RIS HBE ARE— T RENEXCBRERILA—TS
FEXREBAREEEMRER N, REZBRRBEANEIE, AFTER
DARBEFMTUHEABRRCOBAIBRIRENREEETTE, TEHRK
RERBEIITEIRFHRETR M, REHPythonx B X #8024

T Ho

def recursiveSum(lst):

if len(lst)==1:

return Ist[0]

return Ist[O]+recursiveSumllst[1:])

mm FEERE N AEBSSI T BN ER SR, BB
FRG, facP B TEHnMBEHR S BAE R,
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from random import randint

def factors(num,fac=][]):

#ERE N2 1 TR AL

for 1 in range(2,intinum®**0.5)+1):

#E — T EE

if num%i==0;:

fac.appendli)

# B KRR R EEXNIR
factors{num//i,fac)

#IEZ, X breakEEFEE
break

else:

#AA PR T, BEFHENEL
fac.append(num)

facs=[]

n=randint(2,10**8)
factors(n,facs)
result="""join(map(str,facs))
If n==eval(result):

print(n,'="+result)

85, MBS 20 TNEY, SRAHERNSABLESE
FHOREAEREEBEFERUCERERNRE, X PIRKRY
REND, ZRE—SHRTE, B, BE—IPERNEHAEY
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DE— Tk, ARGHEBRSHNRDBNLEBEENE, XTI
m=ARBEAREREENTEM, MAERESGEFPFHRANERLF, —1T
REHITEARERMEX AT B, ERAERME ZERX 728 T #H
m, SdAXENKTE, Bk, SIFREWRARAKAE, TTgER
SERZET B #H T SEIRF R

2 RS

REEXNFSAZEAES HRANESIIER
( parameters ) , B MEFEZ IS, WabUEESE, {BEXF
PRAN—XNFSULMNER, ZRRXE—TRHEHEANERSE. BH
R BT EZB LS (arguments ) , RIE|EARNSEHER, BL5
MENSIBEREETES, EXRBNATEEFHSEHEE, BESES
RIFELSNERBEGEMIESERE, A ERE LEUTREEFA
Z BRI T BE .

— iR, AFRIASEEERESNEIZTE WIS, §
40 .

>>>def addOnef(a):

a+=1 #XFEBEOEFE — T HNEEa

>>>8=3

>>>addOnel(a)

>>>a # L SNERB ZEF W

3

MEBETERAUMEL, AROGAS SR T EZanE, EE5
RENETERMG, LZaEHRERIEN. Am, k. FH &
EXFN T EFIIXEENRBESHE, WRFERHATBRIIIER.
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FURESNRESNTEEXSHFOTEN, BENERBRHE

MELZ L,
>>>def modify(v): #f82i3R T ZE(E
v[0]=v[0]+1
>>>a=[2]

>>>modify(a)

>>>d

[3]

>>>def modify(v,item): #4%|FKE T E
v.append(item)

>>>a=[2]

>>>modify(a,3)

>>=>>d

[2,3]

>>>def modify(d): HEX F R TR BN A FHIE T E
dl'age']=38
>>>a={'name’:'Dong’,'age':37,'sex":'"Male'}
>>>modify(a)

>>>d

{'age':38,'name':'Dong’,'sex':"Male'}
>>>def modify(s,v): # A ESHNTE
s.add(v)

>>>5={1,2,3}
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>>>modify(s,4)

>>>5

{1,2,3,4}

g, NREFESRUTNIEI R, Fi, EESHHME
EXNTEFRY, HEFRBABEATIREUFIESZSZFNAIRAA
A ZFAEN. MERTERNEZATREN, BRENERET IR
ez e, BISSWER T HNNENR.

E2EFEIFZL XL RIET, PythonKANEHETENE 3N
NFEREREI, TEH A EETMEE, MEFMENSIH. AXTA
FERi+, fEPythonf i H RN, LSEESHERFENSIH. Wzl
U, PythonB A FALZERAR,

5.2.1 (i ES ¥

i 8BS ( positional arguments ) EtEEE ANER, AH
BRI LSS NI F A= —58, FELSHESHNEE BN
1HE,

>>>def demola,b.c): #Fi B SHENESH

print(a,b,c)

>>>demo(3,4,5)

345

>>>demo(3,5,4)

354

>>>demo(1,2,3,4) #L S 5 SN E X8 E

Typekrror:demol)takes 3 positional arguments but 4 were
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given

5.2.2 BRIMES I

FEXREE, PythonXFHEINMESH, T8 X REET T
A ERERINME. ARATERINMESHNREN, TURAAER
ETHINENESHTEE, ENRESSEEFTHRBEXMEE
MERIANME, SACTMESTEXMERSHRAIRKINME, Ui %, &
THERNEEAKNES B ELSE LN, RERANRIE
M, F—ERELRUTREERNIIE, BN EER N REUEIF
NZHAMNENBE AFSERERINMERRIEAGERAM AL WE
APNER, SEIBNE, EEXTHRINESHNRN, £

—MNENESBRE DB AEBLE I AR NENE BN ESI,
NSRREZEE R, TEARINESENRLUE XEEZWT .

defeR 8 &(--- S H =BINE):

PR 44

o DU A "R . defaults_ " BEERNEERIATEEIAME
N SnE, HROEA—TTA, EFHNTEMCORERTETEIA
BN SE.

>>>def say(message,times=1):

print{(message+"")*times)

>>>5ay.__defaults__

(1.)

VR ZB N, MR AE-—ITSHEELS, WEZ1Z
BEAIRINMEY, WRAIEANSFUERELS, UABEAEKIME,
mEEAARZE B ZENE,
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>>>say('hello’)
hello
>>>sayl('hello’,3)
hello hello hello

Z XA RBFERNARINES L BEN, RIAMESTHR

EXNFETRBENYNGEL, HTIR. FHEHIFTEZREENEK
INMEZH, X—RuUESSERFENERE R, MEMERIOFE

P gsixshkeriogir,

EHRMFIFINRES 0o o<

b
/

S

—+"

>>>def demo(newitem,old_list=[]):
old_list.append(newitem)

return old_list
>>>print{demo('5',[1,2,3,4]))
[1,2,3,4,'5']
>>>print(demo('aaa’,['a’,'b']))
['a’,'b’,'aaa’l

>>>print(demo('a’))

[a’]

>>>print(demo('d’)) #HEIEXEMNHHER
['a’,'b’]

LA REEAIREARINSE, BTHITILTTH, EHR

I%I
ZRXPRZREN AN eZZHLERN, BXOAANGRE L—XAH
NER, —MRFG, BEREMRIIR, 78, EEHMTEFIIME
REZHEINE, T LEHNEES, E2WEATENSX,



def demo(newitem,old_list=None}:
if old_list is None:

old_list=[]
old_list.append(newitem)

return old list

AM—THFEIENRBEE, WRAEEXEHEENSEN

_,L_, ANEAFZ—TEENE, BLSLNIIME R T ALUE X%
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TENE, IZRANANKNESHEARIEXHHEEN, BT
RA=HA s —R, Flm.

>>>1=3

>>>def fin=i): #SEnENBURTIH HalE

print(n)

>>>f()

3

>>>i=5 #RFE X FEHNERCEZ WS HEnNERINME
>>>f()

3

>>>i=7

>>>f()

3

>>>def fin=i): #ZHFHE X A

print(n)

>>>f()
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7
5.2.3 XS
XESHFEEAHRRENNSHETERR, SRBEEXTE
Ko BEXESHOI RS HUBFLREE, HHEEB M ERESH
NS, THFIRFC URESIRFA—2, EAFuSHENERS
R, R THPREFRLSHVERNIRFHFKM, F5EE5818HAF0
SREBENRITHE,
>>>def demola,b,c=5):
print(a,b,c)
>>>demo(3,7) #IZ R BE B S H
375
>>>demol(c=8,a=9,b=0) #XS#
908
524 IEKESH
AT KESHEEXRENEEFHETPAEIL. *parameterfl
**parameter, A BRXEWEEZINLSHEGHEME—TxdF, B

wn BEBEUTXESFH—HEAMELINS I LSHERBANFTH

e

TEHNREERTE—MEXNTRRKESHNAE, TLF
AZRABNERETZ0LS, —ERFEBATAT.

>>>def demo(*p):

print(p)

>>>demo(1,2,3)
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(1,2,3)

>>>demo(1,2,3,4,5,6,7)

(1,2,3,4,5,6,7)

THHNREERTE _HEAATERESHNAZE, BIESE

AZEBE EmERENSEERA TR .

>>>def demo(* *p):

for item in p.itemsi():

print(item)

>>>demolx=1,y=2,z=3)

('y'.2)

(', 1)

('z".3)

AEREEX PEN—ENENRSERE, TURBIEAPEA

A EL BT T AT RS E o

>>>def demola,b,* *kwargs):

for para in kwargs.keys():

#H RFEAX. v ZXENXBSH

If para not in{'x','y",'z'):

raise Exception('{0}is not a valid parameter' .format(para))
printfa+b+sum(kwargs.values()))

>>>demo(1,2) #0] I akwargsfE (B, BRIA A = F 4

3

>>>demol(1,2,x=3)



3]
>>>demo(1,2,xx=3) # N E W xxXE NS 2

Exception:xx is not a valid parameter
PythonE X AN ol IR L B S 8. XESI. BIA
BEZHNUTEKESH, BEERIFENRILE, TUAEIMNE, F
AXZERREIEEEIEMTERRETZE, HEREFEEEFTE
_,lm %o B, —RAS, —PEBWRTUERRE FAXBSHN
h, RAUEERIITEAY, PIWBAHNIEEE, REHTHVEN
KRAMEFIRIT, WRERRSABNEK,
5.2.5 BEIRENELE ST AMUXRBSEIEAHITEE
FEREEXN, fiT*parametersi i — PN ES*Z EHME
A RAEUXRBSUNEARTEE, TEEAMEAEANE
Bo
>>>def demola,b,*,c): #Z i ch M KBS HHTEZE
printla+b+c)
>>>demo(1,2,c=3) #1F #f
6
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>>>demo(1,2,3) #E1R,5| K7 &
TypeError:demol()takes 2 positional arguments but 3 were
given
>>>def demola,b,*p,c): #& ¥ chml @S FHITEE
printfa+b+c+sumip))

>>>demo(1,2,3,4,c=5) #1F 1
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15

>>>demo(1,2,3,4,5) #551R 3| K R &

TypeError:demol(imissing 1 required keyword—only
argument:'c’

MR BRI AN BT UL BT ARESETE N FH17%
B, TUHEEXRGHIELER—TESEARBFE TS Flw.

>>>def demo(*,a,b):

print(a,b)

>>>demola=1,b=2)

12

>>>demol(1,2)

TypeError.demol()takes 0 positional arguments but 2 were

given
el I AEmEs LHESENTIgE, TEAENRBEEEXT
— TR BNREN KBS HANVESTHTRE, WRENEGSTH
EHEMURESHEDAZENRE RS,
def mustBeKeywords(func):
import inspect
#HRIESHRIINESEIIER
positions=inspect.getargspec(func).args
def wrapper(*args,* *kwargs):
for pos in positions:

If pos not in kwargs:
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raise Exception(pos+'must be keyword parameter’)

return func(*args,* *kwargs)

return wrapper

@mustBeKeywords

def demola,b,c):

print(a,b,c)

5.2.6 IRV ESRAMU L ES R HTEE

F2AT SRR, RERHsum(EBH B RS HLMENE
HITEEMARTEAXBSHNEIN, £HAhelp(EEBEXENIG
SEMsum(BTNRE—TZHER %, ALZArgument Clinic#yi%
i, SREBECESLIMAX, FEPython E X REH AR 1T F AR %
EARBZEH . RETAVERANEZEAZTE, BEERIEZMBLT
DSLIEFNB R, I TEHARE, BEEEX T —TEihsE X &
NIV EZHANXBSEHTRE, WRERNGRBESTHNSNESTHUE
AN FE .

def onlyPositions(func):

import inspect

#HREL R Ffunc i ES HFIR

positions=inspect.getargspeci{func).args

def wrapper(*args,* *kwargs):

#HeEXBSIIIE

for para in kwargs:

If para in positions:



raise Exception(para+'can not be keyword parameter’)
return func(*args,* *kwargs)
return wrapper
@onlyPositions
def demofla,b,c):
print(a,b,c)
_,HL_, 5.2.7 B ZHET N7 # S
S5uTKENSHER, XENFIROZIELS, AEN
Frf0**AFEl. BHE2FZ MMIESE ( positional arguments )
H R B, ATRUEMPythondl&, TH., £5. FRUREMATER
NREALS, HAEZLSEMAN—1ES, PythonBFE:RE 8 shilt
THRE, ABEFIFNENINEREZINETELS,
>>>def demola,b,c): #7] I 2 M B S5 #) i 3
printfa+b+c)
>>>seq=[1,2,3]
>>>demo(*seq) #xtFIFRHFHTRE
6
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>>>tup=(1,2,3)

>>>demo(*tup) #4 TTAHTHES

6

>>>dic={1:'a",2:'b",3:'c'}
>>>demo(*dic) #X FHA N HITHE
6



>>>demo(*dic.values()) # FHMNEH TR E

abc

>>>Set={1,2,3}

>>>demo(*Set) # X E & H TR E

6

WRLZENTTH, TREARTES*NHETRHE,

_,nL_, EF UM R T RESUNENHETSEERE X TXHERAHN
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FI@EE, EXLSFTHPHNFFGRE AT E RINESEIR,
S5BRHEPATNESHOTRKES BN,

>>>p={'a":1,'b"2,'c' 3 #ER BN FH

>>>def fla,b,c=b): # F BN ES LN INMES BN R
print(a,b,c)

>>>f(**p)

123

>>>def f(a=3,b=4,c=5): # FHZ M HINES R
print(a,b,c)

>>>f(**p) # FRITFEHITHEE

123

>>>def demo(**p): #5 [ F 8T 30 0] T Z S LB A 2X
for item in p.itemsl):

print{item)

>>>p={'x":1,"y":2,'2":3}

>>>demo(**p) # X FZH TR HITEE

=&
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WR—PRUF[EUZSHEIARENSE, EXE—RIEN
ESHNAERNE, ASERIMETE, ETRXE—TESHTEK
S, RERERTNESHNUETKESE,; BHRAN, —Kthizl
XM MFHTZEHLZE. FRRANORYLZER—TES*#HTfF
JIBE, BARXRERBENLSEIRIEEBNESENT, HEA
SHXRBESHANEARTES HTFIRBNS Rz mitiT A HE,

>>>def demola,b,c): #E X & $]

print(a,b,c)

>>>demo(*(1,2,3)) #1H A, F %S

123

>>>demo(1,*(2,3)) #1 E S 30F0 55 #% B B B &

123

>>>demo(1,*(2,),3)

123

>>>demo(a=1*23N #—TESHNFIBREEITLESL

#HL AR SIERE

TypeError:demol()got multiple values for argument'a’

>>>demo(b=1,%(2,3)) #EEAbRE S| X T

TypeError:demol()got multiple values for argument'b’

>>>demolc=1,*23) #— T ESHNFIBBEHEE T ESE
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#L 5T Ak 1
231
>>>demo(**{'a":1,'p":2},*(3,)) # FI B E T eEE XBS W
BzE
SyntaxError:iterable argument unpacking follows keyword
argument unpacking
>>>demo(*(3,),**{'a":1,'b' 2) #— T ESHFIFEBES T
NESH
#HLKE ARSI ZRE
TypeError:demol()got multiple values for argument'a’
>>>demo(*(3,),**{'c":1,'b":2})
321
528 fRERAMSH S ROERE
E75Pythong—fgEBEE, BEEHAATFEEFHTE
XA, REFEBESUVRENEMTERE, REALZAHNEZEN
LZREMNFEIESEE, XIAMMNERTEENHNSME, FEENZ

) BETEKNERSE, SHFRBEH, BEXHEFED, HHE

e B ERBIREFree NN LSRR, RAPython T {EH —fixR
AERHSHAMEOERENER, EXFLFAEHREH. ORHER
PRSI AR O{E R BIGE 1T B BR S, T AE R BT S 150
assert., FEMFESELIf---else1iB0) B4 Stypel). isinstance()z £ #]
KN ERICRHMRSEERE,
THHNRHEKRSLINARE, WRERI K tmEE
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NSHF=REFE . WREHPA L MassertiZ o Ml R = £ 8=
MIER S A, FriBtTRE RS HRRE{EXRENEINFRNETAE
A, REFLEXEREHmE, EEREANZEH P WassertiZal,
>>>def test(x:int,y:int)—>int:
"'x and y must be integers,return an integer x+y'"'
assert isinstance(x,int),'x must be integer’
assert isinstancely,int),'y must be integer’
Z=X+Y
assert isinstance(z,int),'must return an integer’
return z
>>>test(1,2)
3
>>>test(2,3.0) #ZHXRBEAHFEEXRNEFE
AssertionError:y must be integer
5.3 TEERHE
53.1 =RTESRIETE
TEREBORDSERANTENERE, FTRARBARE
BEEZEEARZW, SHEAEXHFRPHNEL X ZE BT 0 —
B, AREUMNBNERBANBEXNETE, HREBHETHEN, B
AMBEXNEE—RAFVIMBEE, FRIIINESFEXNEEAERE

B, T"EERMEELEERXE, AEHESHENEXNLEFF1E

0, I B EDE .

FREAEXNRBEERAEZREACTN, SREETS

['1?1 |
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R, #HEABEXNHERBEERFHENMERM AT B, &
A FEHglobal EXNEREELHRPERUENMATFAEHE T
Viiale

MRBEARBASBZR—TEXFREINEERE, BN
Z{tHglobalBA#HFE, TN EMEIEZFNERE, FREAE
Bidglobal XBFRFANEX ER/EE, XNHWHFER

(1) 1T ZEEARIINEX, WRAERHNARTEEZ DX
TENE, ABEANERRBRIAH I, TRAFRGAMAXET
global BB FBHEFHEEXNERZERTE.

(2) ZFERBASEEFHglobal X BFH I TEFHHIL
BEE, MRARPIMNEEEXZERTE, AAAX TR ZE,
SEEFNERETE,

&, MUMXAER. ODERBAURR S AEITTE
HEMEEARBRHE, ZZTEN (BXY ) 2BEE; QURER
HAXFZRDAAZREMENEE, ZZEERKIAAZE (BRN) B
HEE, RIEFRNABEREMEA A KRB Fglobal#iT T 7=
BH o

TEHNREERTESEENE/FEENAE,

>>>def demol):

global x # = B S| B & /LT E, WA E F Axz 1T

x=3 #Z /T ENE

y=4 #FETE

print(x,y)

>>>x=5 #TF R I EBEX T 2/ T E X
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>>>demo() #F R IEHER T 2R T EXNE

34

>>>X

3

S>>y #EEEERRBETER2GEMMER ABHFRE

NameError.name'y'is not defined

>>>del x #lllfR T £ /BT Ex

==X

NameError:name'x'is not defined

>>>demo() # XX EHHEIE T &R % E

34

===

3

WREENMEABRBATERENRE, BLAZTEGHK
INARBZIERAEBEANESETE, T—x—EE3IE&IE,

>>>x=10#FEE

>>>def demol):

print(x) # X FZ 1B S 5| A FE HAXTERFELEAFAE

x=x+1 #R{EZ0 xFHIANAE ZIEREBEANSESEHETE

print(x)

>>>demol)

UnboundLocalError:local variable'x'referenced before

assignment
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NREHEES2RETEABFHEHRANET, LA ZEIHBEE
SEEBCHERENENEREZENEREE,

>>>def demol):

x=3#G2TRHBEEHEIRBTRENEREETE

print(x)

>>>x=b#| B /LT E

>>>X

5

>>>demol)

3

>>>X #REARERE AEWMEREEXNE

5

WRBEAAFARERZEHAZE/ETENE, IUREE—1T
LITHEREIAX—BE N, flw, BREEERApYFBEUTEETE
X

global_variable=0

mAERRBpyPFEANTEQENZEEZTENE:

import A

A.global_variable=1

FERRCpoyPFEAUTEARFRILELTENE:

import A

print(A.global_variable)

—RmsS, BRTENSIAERELEERTEER X, ML



RERER. FANZRERLIZEALELR, RHLF/ER
BNTFREZ ANRIBOE, RERDTRN, FEERENR
A 5T B REE,
RUHERNTEEER HRN, TRIEEHBERES
P, SLBA—EEN, BERGSAESR— ML, @58
ERE TR MEN, Bit, REARERGE, %E&K AR
l BNRUEBRTBEEL

LT
P A £ ¢k Figlobals()fllocals()4r 3R B B & YR fE HEA T E
Y 2RTENRBERNEHAMENFH
h >>>a=(1,2,3,450) #E /T E
o >>>b="Hello world.' #4 5 & &
e >>>def demol):
152 R
i_}ﬁ a=3 #,El DBEE
it b=[1,2,3] 4B L E
Vil
o print({'locals:’,locals())
-E print(‘globals:’,globals())
LN >>>demol)

E—

locals:{'a":3,'b":[1,2,3]}
globals:{'a":(1,2,3,4,5),'b":"Hello world.","_
_builtins. ":<module'

builtin '(built=in)>,'demo": <function demo at

0x013907F0>,"  package__

None,” name "' main_ "' doc ":None}
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5.3.2 nonlocal &£ &£

BT RENTEFNERBTE, Pythonit X {F Hnonlocal <
FEX —HNTHREZENEE, XEFnonlocal FIHNEEZS| A
PERENFERERENEE, EXFIHENTECLRFAH, XEBTF
nonlocal "= EIEH T E .

def scope_test():

def do_locall():

spam="HEBIPELTE"

def do_nonlocall():

nonlocal spam #XEF EkspamhNE EFENTE

spam="B " ZRHTE O ILEL/RETE"

def do_globall):

global spam #IR = F/EAE A ZHspam, BLEFFHE—T

spam="HEERELE"

spam="I& >k #1{g"

do_local()

print("E 2 T EWE 5" spam)

do_nonlocal()

print("nonlocal & &K {8 /5", spam)

do_global()

print"€ B L EW{E /5" spam)

scope_test()

print("£FH & &:", spam)
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TN REBETERA

FiEERERFERXNE

nonlocal ZEMEG KTERHLTE LT ELREE

cRTEMEREATEEBTEHLILIELREE

ERETEREEREE

5.4 lambdaFik =X

lambdaRIARNE ARFHELZ R, Rxh A2 FHInE
fEAHNERE, FRARNFE TR UTRINNEEXIEEX
RE B E, B, AE&RTsorted)FFI% A iEsort)fkeySE, W
B R map(ffilter0NE— TS, F%. lambdaRIATN A TS
—PRIEN, FATE2EMERANEG, BAERAANGFITRUARR
fiegdy, ZRAENNITESRES TRUNIEEE, TOANKREER
7 AEER FlambdaFRiA=N 69 A,

>>>f=lambda x,y,zx+y+z #8T Pl % lambdaR AT L F

>>>print(f(1,2,3)) #1€lambdaZR ik = 3 & & &+ B

6

>>>g=lambda x,y=2,z=3:x+y+z # X FEINES &

>>>print(g(1))

6

>>>print(g(2,z=4,y=5)) # I i {£ A XS

11

>>> =[(lambda x:x™*2),(lambda x:x**3),(lambda x:x**4)]

>>>print(L[01(2),L[11(2),L[2](2))
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>>>D={'f1":(lambda:2+3),'f2":(lambda:2*3),'f3":
(lambda:2**3)}

>>>print(D[1°](),D't2'1(), DI't3"1())

568

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

>>>list(map(lambda x:x+10,L)) #lambdazRixA R 1E A B E S

[11,12,13,14,15]

>>>def demol(n):

return n*n

>>>demol(b)

25

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

>>>listimap(lambda x:demo(x),a_list)) #ZFlambdazziA =, & 1]
DL F A £X

[1,4,9,16,25]

>>>data=list(range(20))

>>>import random

>>>random.shuffle(data)

>>>data

4,3,11,13,12,15,9,2,10,6,19,18,14,8,0,7,5,17,1,16]

>>>data.sort(key=lambda x:x) # £ 7T Hsort() FAiEP 1A
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>>>data
[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19]
>>>data.sort(key=lambda x:len(str(x))) #{& FlambdaZiA =

15 72 HE P HL

ik

>>>data
[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19]
>>>data.sort(key=lambda x:len(str(x)),reverse=True)
>>>data
[10,11,12,13,14,15,16,17,18,19,0,1,2,3,4,5,6,7,8,9]

EfE AlambdaFRIARN N, EIBTEEAETEETERAE
Blan, THHNREFZTEXEEINEBEREFEXH, Xlambda
AMESAERMETE, NSRBI T HER,

>>>r=(]

>>>for x In range(10):

r.append({lambda:x**2)

>>>r[1]() #18 B 75 1Er[0]0. rl2]0. r310F0FE Al JL D

81

>>>X=3

>>>r[1]()

9

M2 scAs T HeREE, e USE ERN SR

>>>r=|]

>>>for x in range(10):
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r.append({lambda n=x:n**2)

>>>r[0]()

0

>>>r[1]()

1

>>>r[5]() #i& B TR IEH At )LD

25

ST F XM FEEUEHEM, XEHlambdazkiA T 18 5

HE—Fretun REQ K/ AL, HANEENRBERRTEREE

BN EaE.

>>>f=lambda:i

>>>=3

>>>1()

3

>>>1=b

>>>1()

5

EA—RIEENHETT, TEXZREMlambdaRiAR, B4
SR EBEEmap(). filter()W kA MeAE, s —EELNTE,
REFABVXEA, flao, TENRERH L1002 ANFE R,
ATERERE, EEHRATIIGHEARHERTT EBITANXE,
RERXH, HEAXEERBREER,

print(list(filter(None,



map({lambda y:y*reduce(lambda x,y:x*y!=0,

map({lambda x,y=y:y%xX,

range(2,intly**0.5+1))),

1),range(2,1000)))))

T H AR 3R BRI NE 10T F, 185 T B
®mIHIEA, I E—BRRIE—%, ATEREZER,

print{listimap(lambda x,f=lambda x, f:(f(x—1,f)+f(x-2,1))if x>1
else 1:f(x.f),

S

b
e

range(10))))

EEREE, BAFAlambdaRiAR TR A ERITHE X
—Ee/hRE, BE, WRNNERE—TEHENEE, BANZRE
f AR EEEoperatorh 2 IR £, B R B CE XlambdaZRiA =,
operator IR BT EE 55—k,

5.6 £ M BEHFITITE R

Bl EyieldE 0 R E AT ARG BAEMBR R, XFNEE
thFRAE LSRR, vieldiEa SreturniE A tAE B, #BE FHEME
HPIROE, retumEa —BERTEIZEREHENEZT, MEBXR
THlyieldBOHERE —MEzEEEEIEREERENIIT, TX

WBITAENENRA__next__(777A. AE & next(). forf3iEH & K
BN RTEAHMATNEN "RE" ZOENEERTT. ENERFTE
MkENES, E6RIUELE, TEHNMRILESR T W0 &AL ME
kA R AR A

>>>def f():

EARMIAIE IS 0 T ~< T
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a,b=11#F3 BB, BANAZ T TERE

while True:

yield a #F =T FENB~E—1"HTE
a,b=b,a+b #F BB REEMF TE

>>>a=f() #8 E E A8 X &

>>>foriin range(10): #3E R AR EFIF I 10T TR
printla.__next__(},end="")

11235813213455

>>>foriin f(): #3E AR LI P E—TKTF100M TR
if i>100:

print(i,end="")

break

144

>>>a=f() #8I 2 E A E XN R

>>>next(a) #F AN E B next0RIER B RPATE
1

>>>next(a) # R ZEFET TR, ByieldiE 6] £

1

>>>a._ next_ () #th T LUA A E M BN RE__next_ () J7i%
2

>>>a.__next__()

3

>>>def f():
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yield from'abcdefg' #{& HyieldF A 61 B £ [l 25
>>>x=f()

>>>next(x)

»

>>>next(x)

‘b’

>>>foritem in x: #HXFP B R TR
print{item,end="")

cdefg

>>>def genl):

yvield 1

yield 2

yield 3

>>>X,y,z=gen() #E BN R ZFHFI#ES

RS XN RIEZFEMsend) T AT AHE, MmdiZiE%

ERLHEIE, XEFEXyieldRIARHEHRLE—T.

>>>def genl(start,end):
I=start

while i<end:

v=(yield i)

It v:



EARMIAIE IS 0 T ~< T

/!

Gy
\

—=§

I+=1

>>>g=gen(1,101)

>>>next(g)

1

>>>(0.__next__ ()

2

>>>g.send(9) #f%Z AFTE, N T FERE NN ETE

9

>>>next(g)

10

Python#r & EEitertoolsi2 4t 7 —count ( start, step ) &
B, ARESATHMERTLTES M, XEHPFHNE—TEEstart ( B
IAA0) , MM EEIZEEstep ( BRIAAT ) o THHRIG{EHER
BAEH T FRE Eitertools 1 M count() B £,

>>>def count(start,step):

num=start

while True: #7£ 25 &2k

yield num #iR Bl — M B =T, 55 F—RRELHIRE

num+=step

>>>X=count(3,5)

>>>for | in range(10):

printinext(x},end="")

38131823 2833384348
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>>>for 1 in range(10):

print(next(x),end="")

53 58 63 68 73 78 83 88 93 98

Python®r£& FEinspectd flisgeneratorfunction() s =] PLH 2k
HIBT— T R BE S A E NS A

>>>def test(a,b): #3158 & £

return a+b

>>>import inspect

>>>Inspect.isgeneratorfunction(test)

False

>>>def test(): #4£ il 28 &R #X

yield from(1,2,3)

for 1 in range(4,6):

yield |

>>>Inspect.isgeneratorfunction(test)

True

>>>t=test()

>>>foritemint: #I B LB N RIPHOTE

printlitem,end="")

12345

5.6 i B& £ 5 A E A 2 11

R & %7 ( partial function ) F0&& %4 4L ( function

currying ) 2RH A REFEFHNEAR, ENERANEERECH RN
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AR BZEERFNEBAZE, XBRTAMBERIMESZTLECEIMZ
oh, BT DUSE B s pA 2o

Blan, THEARILEIET AE &R Eprint) 8 & E I HTH
o

>>>from functools import partial

>>>func=partial{print,'Hello world.", flush=True)

>>>func()

Hello world.

Bflw, BT REARSIIAITEFHEMN:

def add3(a,b,c):

return a+b+c

MRIMAFTE—TEMUANALZ, 5 LT EREadd3()HIX 3!
RETZEHbEEA—TEF ( 666 ) , Xi¥5LaT RUE AW & i
RARKE A Em8IeaE,

def add2(a,c):

return add3(a,666,c)

printladd2(1,1))

oy & % FH fRE FEfunctoolsI2 1 B partial() 77 7& 61 B 16 € & #1 #9

1R A 20

from functools import partial

add2=partial(add3,b=666)

printlfadd2(a=1,c=1))

B, TEONRESETININREERE, HEEHSH



%ﬂ%$¢ﬂ%ﬂ=crﬂﬂm+—

/!

G
\

—=h

base#2,
from functools import partial
int2=partial(int,base=2)
print(int2('111"))

PA B BB AL BR T o DASC IR R S KU Th BB 2 5, IR 0T DUAY
AESHARTCRELMZS AT, XEFNTPythonXt BEHREE X
., HlambdaFIAN B X FFo 5.1. 20 MBI RIS 1 & &7

BMAZE, XEFHE—1FIF,
def funcl(a):
return lambda b:a+b

print(func(3)(5))
oy =

def func(a):

def funcNested(b):

return a+b

return funcNested

print{func(3)(5))

HR, HUMZEREEXBHLMEZSHAT K,
def func(a):

31

def funcNested(b):
def funcNestedNested(c):

return a+b+c



return funcNestedNested
return funcNested
print(func(3)(5)(8))
.7 BN RBE R AR
XENZREE ( generic function ) BB —4AATREEXR
ZEMTHBRENREEAR N R E, RIEEAB— RIS
l RFDEEENSEHEE, PythonB 5 LB TR REMN—FTE
N, B—TE—SHRREEFNFHBT AT TONREERT
BoRBZERENEGXHE.

from functools import singledispatch

@singledispatch

def funlarg,verbose=False):

"SRR A BN R B X R

if verbose:

print('Let me just say,’,end="')

printlarg)

#HEregisterHEEHBFER, ATBEEXENSE G EBRE
i SN

#HEATEEZRTAXCABNREEEF

@fun.register(int)

—-»_@%ﬂ%ﬁsuﬁmms 0T ~< T

def_(arg,verbose=False):

"HMRE-ITSHNEBEnt PR REC

If verbose:
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print{'Strength in numbers,’,end="")
print{arg)

# T DU R IR NS F
@fun.register(float)

def fun_numlarg,verbose=False):

"WRFE—NSHMNEE Efloat BB A X TR E

if verbose:

print{'Half of your number is:',end="")
print(arg/2)

@fun.register(list)
@fun.register(tuple)
def_(arg,verbose=False):
"IRE—NSENKE Zlistatuple BB A X
if verbose:

print{'Enumerate this:')

for i,v In enumeratel(arg):

print(i,v)

#BEXE

class Scores:
def__init__(self,*score):
self.score=list{score)
#ABEXKEMEZE R

@fun.register(Scores)

EE
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def_{arg,verbose=False):
If verbose:

print('The scores are:’)
for sc in arg.score:

print{sc,end="")

#IRFE—TSEENonef I K E g H X

def doNothinglarg,verbose=False):
print("Nothing to do.’)

#1] DU3Eregister() 5 1 B 21 B SROEMIEE £
fun.register(type(None),doNothing)

#1f8 F R 456 BR 3K

fun("Hello world.")

#1E X B 2 S50 R X

fun(666, True)

#1E 0 SL RS A0 09 BR X

fun(6.66)

#1E B £ 3% 71 3= F0 JT 40 5 B9 oA 21
fun(listirange(b,10)})
fun{tuple(range(10,15)))

#13 A 3t X None 25 21 5 £ 49 e £ doNothing()
fun(None)

#1f8 F R 45 e 3K

fun({1,2,3}, True)

%%

II



>

b
e

EARMIAIE IS 0 T ~< T

b
/

S

—+"

#1E FH $1 % B & X £ B Scores S 3 17 BRI X
fun(Scores(1,2,3,4,5))
5.8 i & X

Python 3.62Z EMIRAES|IAN T —FFHNHERL, £H
async defif 17 & X 2 & {# Fl @asyncio.coroutinefE A& 1H2s, WWRR
mEXFIHRABPython, H#HFIL L Hasync defiE X M E & Ei.
Python 3.6 xF s —F o T iRit, XEFaMEREPENFA
awaitflyield, XHFTUEX FTEMBINRT . XELENTDB— TN
RESNEXEFEENELRRZEZ, EZXTMENRFZTIESE12.37,

T RIS E Hasyn defE X 7T — MR RE, HIBAZ®E
#% tH Hello world,

import asyncio

async def hello_world():

print("Hello World!")

#BENEHTEIR

loop=asyncio.get_event_loopl)

#HIEES HRARARASFFRINTER

loop.run_until_complete(hello_world())

loop.closel)

T i AR AL {F B @asyncio.coroutinef& 1 88 /& X 7 — NihER B
&, FE A ZREESE 600K = Ay [E],

import asyncio

import datetime
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@asyncio.coroutine

def display_date(loop):
end_time=loop.time()+60
while True:
print{datetime.datetime.now())
if{loop.time()+1.0)>=end_time:
break

#F =, Zyield from, T~ 2yield
yield from asyncio.sleep(1)
loop=asyncio.get_event_loopl)

HRAMRBHEFTRETER

loop.run_until_complete(display_date(loop))

loop.closel)

H 891/ #% & Edisplay_date ( loop ) o] DU{# B T &Y A=
EX

async def display_date(loop):
end_time=loop.time()+60
while True:
print(datetime.datetime.now())
if{loop.time()+1.0)>=end_time:
break

awailt asyncio.sleep(1)

THNREE X T BT R E

, FE—THEERET AR
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F—TERE, XU THREZEMNED,
import asyncio
async def compute(x,y):
print("Computing%s+%s..."%(x,y))
awalt asyncio.sleep(3.0)
return x+vy
async def print_sumix,y):
result=await compute(x,y)
print{("Success! %s+%s=%s"%(x,y,result))
loop=asyncio.get_event_loopl)
loop.run_until_complete(print_sum(1,2})
loop.closel)
THNREBEAMEERHEX T —TRTEMSE,
import asyncio
async def ticker(delay,to):
for 1 in range(to):
yield |
awalt asyncio.sleep(delay)
async def run):
async for 1 in ticker(1,10):
print(i)
loop=asyncio.get_event_loopl)

try:



——é%ﬂmm¢ﬂ%m=o:~ﬂv;

loop.run_until_complete(run())
finally:
loop.closel)
5.9 A AFFE 1B B A 17 89 R 3
PR FEatexitX F MR FRE R RMITHEREE, TANEFE
ZRE = B30 Btest()kE,
import atexit
def test(v):
print(v)
print("Exit---')
atexit.register(test,3)
print('test---)
BFEITERA
test---
3
Exit---
5.10 B A EHRE S L
EHARBNEX SEBRGH ZHARNOXS, X5&ETE
HRUAEHRERARN, MERAZTELRELS —THRE, 55
REPRETENSE. BRETENFENHRZENBEHATFER
o THNRIEERTEERENEX SER, AMBRXHFHRYE

FENENFHOFRE, AOFERHPEAXEFRMEAGHREH
T BR o
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import 0s

import stat

def remove_readonly(func,path): #3& X [0 & £

os.chmod(path,stat.S_IWRITE) #ll B >0 8 R 528 14

func(path) #8 %18 A Wil K 5 Wi 6& %X

def del_dir(path,onerror=None):

for file in os.listdir(path):

fille_or_dir=0s.path.join{path,file)

If os.path.isdir(file_or_dir)Jand not os.path.islink(file_or_dir}:

del_dir(file_or_dir) #1# I M bR+ X £ R H x4

else:

try:

os.removel(file_or_dir)/# 5 iz #f BriZ 4

except: #1 B %

If onerror and callable(onerror):

onerror(os.remove,file_or_dir) # B a1 B b1 17 & £1

else:

print{'You have an exception but did not capture it.')

os.rmdir(path) ##fl] B SC 4 s

del_dir("E:\\old",remove_readonly) #1& F & ¥ 35 & B 18 & £

5.11 BERFIR

~BlI5-1 HmEwRE, EWEEZ T, BO—1T4H, H

PE—PNTREAMEBESUNENE, A TEARESE P R TEY
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BEHISLE,

def demo(*para):

avg=sum(para)/len(para) #3£13{g

g=[i foriin para if i>avg] #5I|xKHES =

return(avg,)+tuplel(g)

n~Bl5-2 REwE, BERFFESE, RA—1 A, Ht
F—TRXREAREFTEHIN, FEIMTREANEFEHIT .

def demols):

result=([0,0]

for ch in s:

if ch.islowerl():

result[1]+=1

elif ch.isupper():

result[0]+=1

return tuple(result)

~Pl5-3 RE R, BlEantBINTIFRIstFo— DB Ik
(0=k<n) EASH, BEEHIIR, LERUZG. BFIRIstP TRk
ZHHATREF, TiHRkZENTREF, AEBENIIRIsthA
TR Fro

def demollst,k):

x=Istlk—-1::=-1]

y=Ist[:k—=1:-1]

return list{reversed(x+y))
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AR L ERBIIRBEALGKMNFIALI, TEH
REEHATENEENTZEZ, EXTRIIFRKEIRZAD ETHR
e, HApop (0) BEEIIFREEHMETE, XESsIEBERXKETEN
A% o

def demollst,k):

temp=|st[:]

for 1 in rangel(k):

temp.append(temp.pop(0))

return temp

e BN ARE, ¥TAGIPRENERE, ERUA
o IEELI, TUATIRIREEE,

def demollst,k):

return Istlk:]+Ist[:k]

Python#= B collections 32 £ 49 X BA 71 o] I & 2 SCIAE 3R
EBRNEEN, ENREAE,

>>>from collections import deque

>>>q=dequel(range(20)) #£I| E iz A

>>>q.rotate(3) #{E I B L

>>>(

deque([17,18,19,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16])

>>>q.rotate(-3) #EH LB AL

>>>(

deque([0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19])
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~Bl5-4 REERL, BER—TEBEHEASTE, THOHE=
ARtT,

def yanghui(t):

print([1])

line=[1,1]

print({line)

foriin range(2,1):

r=[l

for | in range(0,len(line)-1):

r.append(lineljl+line[j+1])

line=[1]+r+[1]

print(line)

~Pl5-5 RE &L, {FHcollectionstr/A&FE fdefaultdictst
IR EFThgE

%1% = £ th =] DU{E FH Python#r & FE collections 32 59
defaultdictz2 R SL;, WA EFTRINMENFTHR, WRFE ]
defaultdict R MM RPENFENEETHFAEN, TMEFRE,
Bt — 1 EIMES

from collections import defaultdict

def yanghui(n):

#FrE TR BINMEAO

triangle=defaultdict{int)

for row in range(n):
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#HTE—ITTTEA

triangle[row,0]=1

print(triangle[row,0],end="t')

HERZITRESE TR

for col in range(1,row+1):

#IRIEENENTREAGFHE ARIA A0

trianglel[row,coll=triangle[row-1,col-1]+triangle[row-1,col]

print{triangle[row,col],end="\t")

print()

yvanghui(14)

~Bl5-6 /EEE, EW—TEBIEASE, BHERTE
8, HEXW PN REHZNETRERRNVIEBE. WRGFEZAFSFH
MEE, MeHHt,

def demoln):

def IsPrime(p):

if p==2:

return True

if p%2==0:

return False

for i in range(3,int(p**0.5)+1,2):

if p%i==0:

return False

return True
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if isinstance(n,int)and n>0 and n%2==0:
foriin range(2,n//2+1):

if IsPrimef(iland IsPrime(n—i):
print(i,"+",n—=1,'=",n)

~Bl5-7 RERE, EUAEINEREGEAZTE, EO—1I

, HPE T TEARRKLAE, TP TEARNAEE.

def demo(m,n):
p=m¥*n

while m%n!=0:
m,n=n,m%n
return(n,p//n)

F I, Pythontr A& FEfractionsd 124t T ged( B B RITEH

K25, FEPython 3.5MEHRA P, frEEmathtiZzM Tit&E &
KA E R Eiged), FIHged)FE, FHHMREEITMSHE.

def demo(m,n):
import math
r=math.gcd(m,n)
return(r,(m*n)//r)

~BI5-8 HE R, BEW— T ETRERTEBESNELS

F"XFI— DB Hn, BEXBEAInNTEEALS, BIXRPHAEN
TnOTHZLENENNTE, FEERXRTnHTERENAN G,

def demolx,n):

t1=[l for1in x if i1<n]



t2=[i foriin x if i>n]

return t1+[n]+t2

FHNREBEZRET, AREF—=/N R, XBENREE
ATHEPNIERES, MIRXPHITEALH T HIE, FTEHNREEA
BREXKT—5, BEERARENIRPUTRAHM —BAESIE
R, FTRIRMSATIHEREFTRRETN,

l ) def demol(x,n):
Faplint

P t1=]]

Yy

t t2=[]

h foriin x:

0

n if 1<n:

r .

. t1.appendll

¥ pp (i)

54 elif i>n:

it _

¥ t2.append(i)

Y, 2 return t1+[n]+t2
5 wBI5-9 REHY, HTEFHBNRAERE,
R

DIFTF &4 I F A6, BRiZorignAFEIBAZ, userlnputA A
FPRANNRAZ, TEARHENEHPHAERE,

def Rate(origin,userinput):

—=h

if not(isinstancel(origin,strland isinstance(userinput,str}):
print{'The two parameters must be strings.’)

return

right=sumi(1 for o,u in ziplorigin,userinput)if o==u))
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return round(right/len{origin),2)

A~BI5-10 BE AL, EHIFEREFTENBOETEES

from random import randint

from math import sqgrt

def factoring(n):

N REGEIT RS R

if not isinstance(n,int):

print("You must give me an integer’)

return

#1557 R AE TR EEE AR N Eresultl] 3k &
result=[]

for p in primes:

while n!=1:
If n%p==0:
n=n/p

result.append(p)

else:

break

else:
result="*"join(mapl(str,result))
return result

HERSUASHERINENR
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If not result:

return n

testData=[randint(10,100000})for i in range(50)]

#BE A 1 B K EL

maxData=max(testData)

#/\FmaxDatat Fr B Z #1

primes=[p for p in range(2,maxData)if 0 not In

[p%d for d in range(2,int(sgrt(p))+1)]]

for data in testData:

r=factoring(data)

printidata,'=",r)

#MX N RERETIER

printidata==evallr))

~Bl5-11 HFERERELIBE N . RFEBHL~E— T4,
MEJZARBER, RASRFEMFXNBNHITRESR, TR TR
FEREGNETRIXN T —RABNFHTESEE,

from random import randint

def guess(maxValue=100,maxTimes=5):

#EEAN E R — B

value=randint(1,maxValue)

for 1 in range(maxTimes):

prompt="Start to Guess:'if i==0 else'Guess again:’

#HEHFE MRS B IERATNEHRFHNER
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try:

X=int{input{prompt))

except:

print('Must input an integer between 1 and’,maxValue)

else:

#EX T

if x==value:
print('Congratulations!’)
break

elif x>value:

print('Too big")

else:

print('Too little’)

else:
PRBBARERB HRER B REHER
print('Game over.FAIL.")

print('The value is',value)

~flb-12 WE KL, 1T EF D WWa+aa+aaa+aaaa+---

+aaa---aaafIFIADNE, HdaAh/NTF10008 A%,

def demolv,n):

assert type(n)==int and O<v<10,'v must be integer between

1 and 9°

result,t=0,0



for 1 in range(n):
t=t*10+v
result+=t
return result
print{demo(3,4))
AB15-13 &5 R BELIRBCIER . An T ABK—E, iF
_,L_, RS, NE—TAFsM1Ek (REk=3) R, RIS AR L E
P2, REBFR/N, MF—PABENYE, RSB THERXNE
LS.
from itertools import cycle
def demollst,k):
#Y) |, AR 52 0 JR >R B0 B
t_Ist=Ist[:]
#ER—EHTHRAMTHREE—TA
while len(t_Ist)>1:
#8l| EcycleXt &
c=cycle(t_lIst)

#M 13 kIR &L

EHRMFIFINRES 0o o<

/!

Gy
\

—=§

for 1 in range(k):
t=next(c)

#— P AHE B FF/)
index=t_lIst.index(t)

t Ist=t Ist[index+1:]+t Ist[:iIndex]
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#IF L R

return t_Ist[0]

Ist=list{range(1,11))

print{demollst,3))

~Pl5-14 SOEE EAET 3B I AN LI,

B ERE—ITREE, BREINIKEA. B, C, AELEFH64
TEF, BEFRNME, XOET, MWHEL, AT EHEX64
TEFMAERZEICE, EEXRELTEN—TEF, ABINEFH
WP ol DUF HBE, BEFNZIINE ENEFEHBALTGBERRFRE
AT, MhEFEENRF. RIAEFT—1TEF, WAFTEFNHBE, B
AR MNABENE|CRI AT, 05 18 )18 X I E 55 09 3 4045 5 25 A I
FFo XEBFLEE—TFEERNIR, BE— M TETHANES. R
FBHAARBMNTAE, BIInPMEFRE-1F, ATNEFFE
18 446 744 073709551 615% . WIRBTHFE—MNIE, HALARTE
584 942 417 355.072%F

def hannoilnum,src,dst,temp=None):

#HEPARLERBIRUNTEALRTE

global times

#RIASEERE R EH

assert type(num)==int,'num must be an integer’

assert num=0,'num must>0'

#AMRERNRE—TEFREESD XMLERIE T EHHN

EHRFH
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if num==1:

print{'The{0}Times move:{1}==>{2}" format(times,src,dst))
times+=1

else:

#BITARATE S
#EEREE— T REFZINMBEFEIN T IGNEF L
hannoi(num-1,src,temp,dst)

#HEERE—TEFfEEEDE ERFREFL
hannoi(1,src,dst)

#HEEEE—TEF2HNHEMEFMNnEriEF EB a2 B iR

HFL

hannoilnum-1,temp,dst,src)

#ARIERBHNRENEE

times=1
#ARTERVMERZ FOHF CE B BEIGR T+
hannoi(3,'A','C",'B")

AwBl5-15 JEE P E T IR BB IR ( By E A

RARZENNHHZIMRBHREAZOIEIZNE —MRANRE )

def hannoi(n):
#RARLERZHIEIRPEINENISNE
#¥ 15 E A F £, Bl chr(65+0)

L=[0]*n

NP EF—HBEBIN2"-1RT T



foriin range(1,2**n):

#HREEFRS 2 HI40,1,2,---,n-1

HRTNEZBNE SRS

#IEH SN _H#H NP REELRNON T EX

b_i=bin(i)

j=len(b_i)=b_i.rfind("1")-1

print("5 '+str(i)+ ' # s & F"+str(j+1),chr(65+LI[j1)," -
>, end=")

#LA. B, C=REFER=AT

#HEB|TEFBINE T —REFL

#R 93] 00 & 18 14 R E 2 I B 5175 5h ik & 1 B $1 15 5

LIjI=((L[1+1)%3 if j%2==0 else(L[j1+2)%3)

#T —1REF, X 2652 AHASCIIFG

printichr(65+LI[j1))

hannoi(3)

EHMALFEIRES 0o og~< o 3
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~Bl5-16 HFERENTHEEEN BN ERBE . RREEEX

Y RMEYN. BXMEFENEORFARNSARRESMRTAR

NR/NEIDAGRXTNE 5. flu, FKFZE4L95, EA954-
459=495, 4fi%iF 26174, AH7641-1467=6174,

def main(n):

"SENRRE T A5 F 20n=38 1R [B1495,n=4 07 1R [E]
6174

#HENRBCeE N R S E RE



EARMIAIE IS 0 T ~< T

/!

Gy
\

——=$

start=10**(n-1)

end=10**n

#ACK N

for 1 in range(start,end):

#HX LM F AN N K&/

big="".Join(sorted(str(i),reverse=True))

little="".join(reversed(big))

big,little=maplint,(big,little))

if big-little==i:

print(i)

n=4

main(n)

wBI5-17 24 =0 R fEBEANIE A4 K F A e ( B IS K/
), AFBIUNZHE X MERAN, WRRAXNELTFET24
S — R, FHNRILEX T —PTREHARNLBENSENITEES
FE24= N, WRFSHBEAMBITENRIEAN,

from random import randint

from itertools import permutations

#HAPNPFI2PTEFF T EARARIAER

exps=("({%s%s%s)%s%s)%s%s’,

(%5 %s%s)%s(%s%s%s),

(%5 %s(%s%s%s))%s%s’,

%5 %s((%s%s%s)%s%s),
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'%5%5(%s%s(%s%s%s)))

ops=r'+-*/'

def test24(v):

result=[]

#Python L 1F A L B IR B € X
#XPTAPNFRHABRANKEHLIEES
def check(exp):

/!

&+24

try:

#E RS HIUBROFE TN E 7 & LIRS F
return int(eval(exp))==24

except:

return False

#EHD A AT F A T BE IR

for a in permutations(v):

#ERAT BN S HSIBE LI 24 RIAT

t=[exp%(al0],op1,a[1],0p2,al2],0p3,a[3])for op1 in ops for

op2 in ops

for op3 in ops for exp in exps if check(exp%/(al0],op1,a

[1],0p2,a[2],

op3,al31))]
If t:
result.append(t)

return result
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for 1 in range(20):

print('="*20)

#4 R BB AL £ = 17k

Ist=[randint(1,14)for ] in range(4)]

r=test24(Ist)

ifr:

print(r)

else:

print("No answer for',Ist)

~BI5-18 NEGEIHA, \NELEBESHRLRXN, E—
TEMNOMBEIERE, Aobn. sEEFEREMER (817831 ) £iF
B8N EE, BR8N EEFEERNEAELTE—17. A—3I5E
—Rl& L,

def isValid(s,col):

"R AREERE— T EENNERESE"

#EHERENTTS

row=len(s)

HEESHNERNESHE PR

for r,c in enumerate(s):

#HURX—IERER BRI EGSENEGNKESE
EBREEE

TR TESMNEBNEANAE R LARTTME

If c==col or abs(row-r)==abs(col-c):
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return False

return True

def queen(n,s=()):

"X RBORENGERES T ERAAESIS
HERERE—TERBREERER

if len(s)==n:

return[s]

res=|]

for col in range(n):

if not isValid(s,col):continue

for r in queen(n,s+(col,}):

res.appendir)

return res

#He R A ERF BN ERMENITSHIS
result=[[(r,c)for r,c iIn enumerate(s)]for s in queen(8)]
#HRaL S EERANNE

print(len{result))

#HRL BN SR U EMBEENERNE
HERPEITEENNER—ITTHEER T8 HETS

F03=

for r in result:
print(r)
REIG-19 REERY, ERHBRER, AF— 1, ABH



MAIEEHENTER, KEMAUENL®RATZE, STTERIUEH

% Ko
def makeChanges(total,changes=
(1,2,5,10,20,50,100),result=None):

If result is None:

result=[]
ﬂiw If total==0:
P yield result
y
t for change in changes:
2 FRBNEETEB T RS HEE M EREE—H
n If change>total or(len{result)>0 and result[-1]<change):
ﬁ continue
5 for r in makeChanges(total-change,changes,result
;Ff +[changel]):
. 3 yield r
E S
i #7033
WL

for way in makeChanges(35):

——=$

print{way)
~Pl5-20 REAE, ERFIITZNZXRENR/NE:. 4

E—TFFY, BE—1TxdH, AP THE T TEAFIRKIE,

" REAFIIRINMES
def myMaxMin(iterable):
"R E R R KB R ME
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tMax=tMin=iterable[0]
for item in iterable[1:]:
if item>tMax:
tMax=item
elif item<tMin:
tMin=item
return(tMax,tMin)
A~BI5-21 HRE AL, BEHUAEEal(. any(Fziplo
def myAll{iterable):

MR A E R gxall()
#RAEF P E %Y TFalse, iR B False
for item in iterable:
if not item:
return False
#UORFT B T RKEEM T True, 1R Bl True
return True
def myAny(iterable):

ML B ek fany ()"
#AEF P ITREMN T True, iR B True
for item in iterable:
if item:
return True

HINRFT B T EZ & EFr T False, iR [0l False
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return False

def myZip(*iterables):

"R & R Ezip()'

#RB TR R RN ROF/NKE
min_length=min{mapllen,iterables))
#UCRREI AR RN RPN E E TR AMB TTA
for I in range(min_length):

yield tuple((it[ilfor it in iterables))

~Bl5-22 HERE, FHIFREBFEZLIUNEBHFFEE.
from random import randint

def bubbleSort(lst,reverse=False):
length=Ilen(lst)

for 1 in range(0,length):

flag=False

for | in range(0,length—1-1):
#LEERABEA DN TR RN FHIRER EH T
#BIAFT P HE

exp="Ist[j]>Ist]j+1]'

#10Rreverse=Truell| p& 7 HE F+

if reverse:

exp="Ist[jl<Ist]j+ 1]

If evallexp):

Istlj],Istlj+1]=Istlj+1],Ist[j]
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#lag=TrueFR mRA XA L £ I T E XK
flag=True

R —RARESRE REREITERR WHEZZFH

If not flag:

break

Ist=[randint(1,100)for i in range(20}]

print('Before sort:\n',Ist)

bubbleSort(lst, True)

print('After sort:\n’,Ist)

~Pil5-23 RERL, FRABPEEALMEBAFEX.
from random import randint

def bubbleSort(lst,end=None,reverse=False):

If end==None:

length=len(lst)

else:

length=end

if length<=1.

return

#HlagARKFFIE R XA IR FESEET THENLH
flag=False

for | in range(length-1):

#IEREBR DT EN RN FRIFEFEEHL TR
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#EATH S
exp='"Ist[j]>Ist[j+1]'
#inRreverse=Truell| p§ Fr HEfF
if reverse:

exp="Ist[jl<Istlj+1]'

if eval(exp):
Istlj],Istlj+1]=Istlj+1],Ist]]

flag=True

IR X BRETREXHR NFRTERFHI!

if flag==False:

return

else:

#XT R R TR ETH
bubbleSort(lst,length—1,reverse)
#3

Ist=[randint(1,100)for i in range(20}]
print('Before sorted:\n’,Ist)
#Ir P HEF

bubbleSort(Ist)

#EFHE P
#bubbleSort(lst,reverse=True)

print('After sorted:\n',Ist)

~Bl5-24 ®ERE, RALEEZLH P,
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def selectSort(lst,reverse=False):
length=Ilen(lst)

for 1 in range(0,length):
HREFPFRTRFE—Tm/NEEK
m=i

#HAPRTE

for | in rangel(i+1,length):
H#UIIREFENHERNRIEF T ENNE
exp='lst[j]<Ist[m]’

if reverse:

exp='lst[j]>Ist[m]’

if eval(exp):

m=}

#IR R E /NN E R, B BB
if ml=i:

Istlil,Istim]=Ist[m],Ist[i]

Bil5-25 WEEE, HEU_NEER,
TREERBEEAFERECHERENRPEREBENTR, &
KFHELHHF ( XEREEMNNEIRAF) , gaeliddEE
FNRZRSABRELINTER, WREMNESREZE;, WRFIFEN
ErMTEEEERN TR/, NEFINEH—FTEPHRRE
%, WRPENELOTELSEROTEA, NEFIIORHET—F
TRPHREER, EE LHNEE, TEhGE/NERCE, EFERK
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def binarySearch(lst,value):
start=0

end=len(lst)

while start<end:
#HIEPEE

middle=(start+end)//2

#ERAD RO TR NN E

If value==Ist[middle]:

return middle
HERH—FTEPHREERK
elif value>Istimiddlel]:
start=middle+1
HERHEH —F TR PESEE K
elif value<lstimiddlel]:
end=middle-1

#E R AFL T, R Bl False
return False

from random import randint

Ist=[randint(1,50)for i in range(20}]

|st.sort()
print(lst)

result=binarySearch(lst,30)



if result!=False:
print{'Success,its position is:',result)
else:
print('Fail.Not exist.’)
FRAEEEDbisectSLIL T M AER B ANNEXIE, HP D
bisect_left()Fbisect_right() 77 & s LR E R — N HFIIFRPHEA
l , BEXTEMARFIIREFNEHNVE, WREIIRPEFAEEFBAN

W)
P T, #M4bisect left)iRE BB TEME XLNUMLE, W
Y
t Dbisect_right)iRE EHFTHKGEAEBHNAE; insort_left()Finsort_right
h MEREEFRANEEAT TEHERENIERE .
0
n >>>Import bisect
ﬁ >>>|st=list(range(10)) #€/| &5l &
% >>>|st
;[_I_ [0,1,2,3,4,5,6,7,8,9]
.3 >>>bisect.bisect_left(lst,5) # M EEH AN T T TN IEH
ES fr
h VE
] 5

—=h

>>>bisect.bisect_right(lst,b)

6
>>>pisect.bisect_left(lst,5.5)
6
>>>bisect.bisect_right{lst,5.5)
6



b=

b
e

EHMALGIIS 0o o~< T

&)

—

>>>|st.insert(6,5.5) #H A F T E
>>>hisect.insort_left(lst,7.9) #3E NI TT=
>>>|st

[0,1,2,3,4,5,5.5,6,7,7.9,8,9]

A~P5-26 REkEL, EAEFEILA _DEER,

from random import randint

def binarySearch(lst,start,end,value):
HIRPAGFAEEERNTER

If start>end:

return False
#HFRREXENPEMVENZVE THNE
mid=(start+end)//2

midValue=Ist[mid]

#HE T

If midValue==value:

return mid

elif midValue>value:
HER—FTTRFER

return binarySearch(lst,start,mid-1,value)
else:

#HEE—FTTEPER

return binarySearchilst,mid+1,end,value)

Ist=[randint(1,50)for I in range(20}]
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Ist.sort()

print(lst)
result=binarySearch(lst,0,20,30)

If result!=False:

print{'Success,its position i1s:',result)
else:

print('Fail.Not exist.")

~Bl5-27 RERE, BUREAFFEX,
from random import randint

def quickSort(lst,reverse=False):
if len(lst)<=1:

return Ist
#RINEARE— T TREARS
pivot=Ist.popl)

first,second=[],[]
#BINER T FFHEF
exp="x<=pivot’
#reverse=TrueFR ~& FHEF

If reverse==True:
exp='x>=pivot’

for x In Ist:

first.append(x)if evallexplelse second.append(x)

#1% 918 A
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return quickSort(first,reverse)+[pivot]+quickSort

(second,reverse)
Ist=[randint(1,1000)for i in range(10)]
printiquickSort(lst, True))
THAREERFEEEN, FTE3EFBEHERR, WREH
ZUNREAFEZANE, RETUETEINE.
def quickSort(x,start,end):
If start>=end:
return
I=start
|=end
#HERFE— T TREAN R
key=x[start]
while 1<]:
#NEREFRE—THEETR/NNATE
while i<] and x[j]>=key:
j—=1
x[i]=x{j]
NI EFHRE—PHEBEETEANTE

while i<] and x[il<=key:
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quickSort(x,start,i—1)

quickSort(x,i+1,end)
~Pl5-28 HE &L, LAMRFBHFFE %,

def gnomeSort(lst):

i=0

length=Ilen(lst)

while I<length:

#O LB MR SH TR LM H N R Z B E MR R E
if i==0 or Istli-1]<=Ist[il:

I+=1

else:

#URGER TR LI AN RARXBRAEE AREBER—F
Istli—1],Istli]=Istli],Ist[i-1]

i—=1

~BI5-29 HERE, XMWAHAFEZE, HHETUR,
import random

def mergeSort(seq,reverse=False):

#IL IR 51 3= 5> AL PR EB 47

mid=len(seq)//2

left,right=seq[:mid],seq[mid:]

#HRFEF EHET1E

if len(left)>1:

left=mergeSort(left)
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it len(right)>1:
right=mergeSort(right)
#IMERI GBS & EH T
#tiTE I

temp=[]

while left and right:

if left[—1]>=right[-1]:
temp.append(left.popl))
else:
temp.append(right.popl())
temp.reversel()
result=(left or right)+temp
#IRIE R EHITIEFF

if reverse:
,]=0,len(result)-1

while I<j:

result[i],result[jl=result[j],result[i]

return result
for 1 in range(100000):
#4 R RE #1500 1 25 8

reverse=random.choice((True, False))



x=[random.randint(1,100)for i in range(20)]

y=sorted(x,reverse=reverse)

X=mergeSort(x,reverse)

If xI=y:

print({'error’)

wPI5-30 RERE, FHABFEZNEWEERFIEERT
A, MARBFTER,

: data=tuple(range(10))

Y

t def demo1(data,k,s=()):

h .

"R R

0

n if len(s)==k and s[0]!=0:
¥ printleval(''.join{map(str,s))))
4 else:

ing _ _

¥ for item in data:

A if item not in s:

F

dh demo(data,k,s+(item,))
R

—=h

def demo2(data,k,s=()):
e A

if len(s)==k and s[0]!=0:
print{eval("'_join(map(str,s))))
res=(]

for item In data:

if item In s:
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continue

for r in demoZ2(data,k,s+(item,)):
res.appendir)

return res

demol(data,4)

demoZ2(data,4)

& B T Python#r & FE itertools F Bapermutations() & £ o] LI &
B UL Hb 7 R AR 5 A9 (5] L

def demo3(data,k):

E AR E R E AR TE
from itertools import permutations
r=permutations(data, k)

for item inr:

if item[0]!=0:

printleval("".join{map(str,item)}))

~BI5-31 RERE, ERGEFINEKEEFFI,

from itertools import combinations
from random import sample

def subAscendingList(lst):
"MREREKEESFEI

for length in rangel(len(lst),0,-1):
#R A TE 3B R I 2247 & H A0 b

for sub in combinations(lst,length):



e

b
e

EHMALGIIS 0o o~< T

&)

—h

11

#Hir = AR FE N F FAE & a1 IR
if list{sub)==sorted(sub):
#EE — TR O

return sub

def getList(start=0,end=1000,number=20):
M BRI A

if number>end-start:

return None

return sample(range(start,end),number)
def main():

Ist=getList(number=10)

if Ist:

print(lst)

print(subAscendingList(lst))

main()

~Bl5-32 ERE, FHheERFIIFHEER/NARETE

import random

def getTwoClosestElements(seq):
#EHETH I EREE T RERER
#EE /N TTE A ATE L
seg=sorted(seq)

#LH K
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dif=float('inf')

#BHFT B TR FMRLLEER EREBTEFNEE
HEAREZIBBERNOBEIPTTE

for I,v In enumerate(seql:-1]):
d=abs(v-seqli+1])

if d<dif:

first,second,dif=v,seqli+1],d
#HREBER/NNADITE
return(first,second)

seg=[random.random()for i in range(20}]
print(seq)

print(sorted(seq))
printigetTwoClosestElements(seq))

~PBl5-33 KHEEL, TELSEERFINNE.
ERMUTMUARAEREERAELNERNTHEME, ER

HRAAESRENE, SEMREA, NREERERRAEEE—
ROER, BAMA0, BHRIEESRTLTLRMANIHEN,

from math import log

from random import randint
def informationEntropy(lst):
#EIE B

num=len(lst)

#5EE LI MR I
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his=dict()

for data in Ist:

his[data]=his.get(data,0)+1

#¥T ED 25 203 1 I 69 R £, DUE AL

print(his)

#REE BB, EPx/numAb SN EEL RO IRE

return abs{sum{map(lambda x:x/num*log(x/

num,?2),his.values())))

#I7 BE M it

for 1 in range(10):

Ist=[randint(1,5)}for | in range(randint(5,30)}]
print{'Entropy:’,informationEntropy(lst))
print('="*20)

#EREEMELNERFI X ERH N Z A0
print('"Entropy:’,informationEntropy([1,1,1,1,1,11})
~BI5-34 REERY, TEEEFTHEERNBRERN,
from heapqg import heapify,heappush,heappop
from itertools import count

from collections import Counter

from random import choice

from string import ascii_letters,digits

def huffman(seq,frq):

#1X 8 fcount(fik R £ ££0,1,2,3,4,-+
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#T B RN R

num=count()
#X R 1B HIZ—FHTHEAL
trees=list{zip{frg,num,seq))

heapify(trees)
while len(trees)>1:
#P P HRE DR P TER
#_RTAKLEME
fa,_,a=heappop(trees)
fb,_,b=heappop(trees)
#EHBERF T S EFAE
heappushl(trees,(fa+fb,next(num),[a,b]))
#1R [0 2 5F 59 — X
return trees[0][—1]
def codesl(tree,prefix=""):
if len(tree)==1:

IR XBARESIHM— Treturn(tree,prefix)id
yield(tree,prefix)
return
#ZXWEDP KRB A0GHT S R/E AT
for bit,child in zip('01',tree):
#EXD S RWEEM L E LS D SR

for pair in codesl(child,prefix+bit):

54
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yield pair

def main(seq):

#4501 & FRIUKX

global temp

temp=Counter(seq)
#XBEAZATIUHREERFEEN ELF LEFWBE

for item in sorted(temp.items(), key=lambda x:x

[1],reverse=True):

print(item)

print('="*20)
#HRIFESFHFHINAHOR, ERIE K EH
seg=list{temp.keys())

frg=[templ(t]for t in seq]
tree=huffmani(seq,frqg)

#IRFBIE K EW IR E & F RIS E ST R
return codes(tree)

letters=ascii_letters+digits

avglLength=0
#ERBEI TS FEUERES
seq=""Join({choice(letters)for I in range(100}})
print(seg+"\n'+'=""20)

#HR WAL AT M /N B K
#XBEORATUIREEREEN EXEF LEF AR



for item in sorted(main(seq), key=lambda x:len(x[1]}):
print(item)

avgLength+=temp.getl(item[0]}*len(item[1])

#1T FH A

printfavgLength/len(seq))

A~Pl6-3b WE AL, EAMTZEKBNTIEEBUNAAE

A, TH.

: def primes{maxNumber):

‘: U I SE IR BN FmaxNumbert B 5 ZE
N sEamE

n Ist=list{range(3,maxNumber,2))

N ARARBNTAR

L m=int(maxNumber**0.5)

it

¥ for index in range(m):

g current=Istlindex]

m R LB F ERTRABHNT TR, 2 R HH

Gy
\

—=h

if current>m:

break

#NZMNEZ R TRHITEIRE
Istlindex+1:]=list{filter{lambda x:x%current!=0,Istlindex+1:]))
#2MWE R

return[2]+Ist

print(primes(1000}))
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~Bi5-36 WIUBEEEZN/NZEN TR X,
LN RBEGERE T E R

12345

x )678

98760
86415
74070

8369910

from random import randint

def mul(a,b):

"N EAW B EEERNE AL
HERPT BB ASNEFHEF
aa=listimapl(int,reversed(str(a))))
bb=listimaplint,reversedi(str(b)}))

#nf BEAMNMN B NENEZ En+mi B2
result=[0]*(len(aa)+len(bb))
#ENFERGFEBTVTER T B A RN
for ia,va in enumerate(aa):

#ok B, #1690

c=0
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for ib,vb in enumerate(bb):

#Pythonth (i & & Fidevmod() ol DLE it ER F 53

c,resultlia+ib]=divmod(va*vb+c+resultlia+ib], 10)

e VNNFRHNHATESA

resultfia+ib+1]=c

#ERE THMIEEER

result=int("".join(mapl(str,reversed(result))))

return result

#73{

for 1 in range(100000):

a=randint(1,1000)

b=randint(1,1000)

r=mul(a,b)

if rl=a*b:

print(a,b,r,'error’)

A~ B15-37 &£ AL FAFE LR KT X7 5 F R F 8
BATER, HEBRAREZNMHEELS

RUFEZZEAIEREZIN—H, FETRIBEML, T
A—EERFIcEENLRE, REIXRLERS., FARLEZIXF
FERENERE: AEERINEMB CEAITIHERE, WRHH
TEELERRNENE R, WREXKEDANTOMEANZIEZRKR
BENVE (ELR), B8 FINiERE, RERIFEN XN HE
AT IEE R Z EEAIE, ABAMN—T 0L L 8TER T A E
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TR&EXKE, AEHEDE—ENE. MAE—THEUELERTEH
RAE, RERFEIMBHEKRE, FRIFE “BE" EXHIEETKR, BE
MRPHEXNEFRNEESTEZWEEABE,

IR K E AT UEEZRLEEZN—Fed, R FTH
EABHMAE, UREFELBERU—EMENH, SHENRULE
=AELE, BB AKEZF g RAmE R EIL#E, BhEa0
ESIEENR, FEAZ8NEEFFEE,

from random import randint,random

def hillMax(Ist,howkFar):

el FOE

Ist: 540 E &= KEHN IR

howFar: € L B 8B & 2 89 " I 77", i Kbk /4

#8 T V) h 24 AH I XE, P PlhowFar @ K T1

assert howFar>1,'howFar must>1"

#NINRB—T TR e

HURELIERE— TR IAZERITFIARKESK

start=0

lI=len(lst)

while start<=ll:

m=|st[start]

loc=Ist[start+1:start+howFar]

mm=max(loc)

Ifm>mm:



return m

else:

#tEESE RN E
mmPos=loc.index(mm)
start+=mmPos+1

def simAnnealingMax(lst,howFar):

#u UEILR K ER SHENRLUF AL, AR L S EB M IR
D BERERR
t HWEUESEAZBRIATHNERRAIBENEINEZNRE S
! GEREED
n st 580 E R KNEHFI R
Y howFar el A 6 R AR
R #0 T Y R &E AEFFXE, bl howFatdh A T 1
;Ff assert howFar>1, parameter'howFar'must>1'
§ #AFIRE— P TEIT A
s HIRELHKBE— N TE AECRIBHBAME LR
\Tﬂ start=0
lI=len(lst)
#BB AL ZE = B K ER
times=1
while start<=lI:
#5 AR AR

m=|st[start]
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#F— P BEANET
loc=Ist[start+1:start+howFar]
HURELETFIBEIE SR

if not loc:

return m

# T — T BENEHRIBEALE
mm=max(loc)
mmPos=loc.index(mm)
#UORTFT—TREABELREIE
if m<=mm:

start+=mmPos+1

else:

#MR T —PRERZEELR, D —ENBRA (5 R
delta=(m-mm)/{(m+mm)
#BEAEFREH 2, B R EKEAR
if delta<=random()/times:
start+=mmPos+1

times+=1

else:

return m

#EREM A E AR E AL S AP NS HKNEREE

for | in range(10):

win=0
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compareTimes=1000

for 1 in rangelcompareTimes):

Ist=[randint(1,100)for i in range(200)]

k=3

If simAnnealingMax(Ist,k)>=hillMax(lst,k):

win+=1

if win>=compareTimes//2:

print{'win')

~BI5-38 It EEEH P &LESTEXBEANIELKE,
def curvelLength(xs,func):

"xsx Al B SR R i B A

func: ih 2% 77 72 Xt b 9 e& &5

#ERZH 2 | B RAE R AR ER(XY)
vs=list(zip(xs,map(func,xs)))
HREFFBITEBRKEMILESFHEE) A

return sum(((v[0]-vs[i+1][0])* *2+(v[1]-vs[i+1][1])**2)**0.5
for i,v in enumerate(vs[:—1]))

#x5h KA =

xs=list(map(lambda x:x/100,range(200)))

#it 2% J7 FE X R 89 BR £, 78 x 9 X [B] £ v 813

funcs={"horizontalLine":lambda x:3, diagonalLine":lambda

X X*2

‘cubicCurve':lambda x:x**3}



#iih 2R LS

for k,v Iin funcs.items):

print(k.ljust(15)+":",curveLength(xs,v))

~P15-39 BERE, RIUREME TR,

REMRELERENNO TR, ARELHF—TIESTH—
EAEmE. AEORNEE, BNEaIRE, REERBETEKE
L, BTN ERAEEEPRURKINER. A6+ H&HBNR
ZHELFEHAT PX, X&EPython IXFREEARITH,

from random import random

def¥e 2 (R 515 7h):

AR e 13 #=random()

for k,v in& 143 45 .itemsl():

if vI0l<=A R HeZ BB <v[1]:

return k

#2 R & LR b tE i

I ={'—%%"(0,0.08),

' %%:(0.08,0.3),

'=%%%"(0.3,1.0)}

o 2 &R =dict()

for 1 in range(10000):

ARG = B (LT 5 70)

h RIFRIAR RS = RIF 5 .get(A IR, 0)+1

for item inde Z F 5% .items|():

—BABHIEIAS 0 T~ < DY



print(item)

...mP >~ c o cBERERKKES
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e X &% F1%1t ( Object Oriented Programming, OOP )
WERFTEFNRBERE R ITmEL, EEREFRITENRE, &€
REFMETFREEAMNFTER, REBEGEFN I RMEMNTT B
M, RIBERETHRHFANET, TN REFEITH—TXEME
WS EFHFEURSEENRET A —E, A—THEKREFE. |
O AFNEE (MR) , TENRzEEDE VG RKBENEME
. I THEEHENFR (instance ) #HiT7HE. HRE, SHER
MFAEMMAER T £ (class ) , HRXN REFEITHXER E 00 &5 HE
E X XERXRHFHAAZ P RZENXR,

PythonEl AN RNBBESHEANSRHREETS, TEXFET
LN RNFEARINE, WHE. hRK, ZRURNBEERFTZNEEZTNE
5, IBENATERARTXN RIFAER N AFRAEIEN A
(attribute ) , BRABHEAR T RITAHNH AN AM R FE
( method ) , BIEMAME R T EZFZMALENAR, FEIENE,
Pythonth 3 RV 2R 32, Pythonh 0— YA B E T IFR AT &,
BRI EN R, EHEN R,

6.1 RNENXSEH
6.1.1 EAXEE

Python{f Ficlass X$#FRE X E, classkBFZEE2— 1%
¥, BETREEXENETF, URKEEHMEXZMNENFEZEMEESE
BE—NFSPHEHES TR, AGE—1TES, RE#MTHEX
KHWAHBLI, XENEFE—REKRS, SALITRIZREECHNS
MEXEKE, EE—RHEESERIXGE, FEBETRFHNREITH
SLMPRFRAE B, E—m X THIASEETFEE,
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class Car(object): #7& X — £,k £ BobjectzE
def infor(self): #& X Al A 77 %
print("This is a car’)

EXTEZE, MUTMARLIMETR, HRET "WRE .M

"R EI R P NEEER R AR T

>>>car=Car() #3L 4k 3 &
>>>car.infor() #1i BN & M A 7%
This Is a car

7 Pythonth, oI RUE B N E A #isinstance ()M — NI &

EEAENENLH, EBEFFARNE R type(|EEXTRER,

>>>|sinstance(car,Car)
True
>>>isinstancelcar,str)
False

>>>type(car)

<class' main_ .Car'>

Pythonigft 7 — P % Fpass, MTHREH AL BRE .

£, TDHAENRATNEX PHFEESE D, RRZEC, R

RO A WME WM SIMETINEE, HE R A NG T RINE —
R=E, TREAXEFpasskK “SfL” .

FEXRE—&, AEXEN, WafEA=5|S AKHETT
PHEHER,

>>>class Test:
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HE—PTH R __bases__
S —TR A _ subclasses ()

"'"This Is only a test.

pass

>>>Test. doc_ #&EFEXWNF B Y

'This Is only a test.’

6.1.2 typezk

£ Pythond, typed —MMFRAE, TTIEERRARE

BliEobject ) B9EZE, FHih,
NEEHFRBENZE, ERNB&$typefNRE FER—F; FrEPythonzk
ROEZZEXMBEEXRNATAH; Pythonsk
ol PLUR BlZ KB MR F %,

PythonXf & & H — G __class__T]

>>>car. class__ #carZ6.1.17 f 2 Carty L

<class' main_ .Car'>

>>>car. class . class

<class'type'>
SmeX=3
>>>X. class

<class'int'>

>>>X. class . «class

<class'type'>

>>>X. class . «class .

<class'type'>
>>>X=0bject()

>>>X. class

_#BEXEBNFEZE Etype

_HEAH I E KB Etype

class
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<class'object’'>
>>>X.__class__._
<class'type'>
>>>def ():

pass

_class__ #objectfy E £ Etype

>>>f.__class__ #EENRTEEE

<class'function’>
>>>type(f)
<class'function’'>
>>>""_ class__
<class'str'>
>>>().__class__
<class'tuple'>
>>>[]._ _class__
<class'list'>
>>>{}.  class__
<class'dict'>
>>>{}. class__.

(<class'object'>,)

==>{}. class

HEEB =
#IXBERETHHER

>>>0bject.__subclasses__()[0]

bases

bases_ [0].

__subclasses ()
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<class'str_iterator'>

#T 89S T DR B Pythonii %, 45 K2 fF

>>>[c forcinf().__class__._ bases__[0].__subclasses__()

if c.__name__=="Quitter'][0](0,0)()

6.1.3 EX wIZrhaE I

SHRE—, EXRHBITREAEZNE. REAFPHEX
. X, MERXH. EEXHIREREABRELERRSES
T, BT BEZIHAREREAFPECEEMIER, JUEH
Python# & FEstateth & M e8 statefulSE LI, {F HpipL XY BE
state, WRTHNREFEEEZTNIE, TEENstateZ X XHERKEN
__init__.pyXf#, £%FE 164789 “foriin cls.__dict__.itervalues(): " 2t
A “foriincls.__dict__.values(): " , £FE3917H “except
AttributeError, e. " A “except AttributeErrorase. " , 8544
TAIZEA61TH) “raise e” ED{ Araise,

import state

import os

@state.stateful

class User(object):

class Signln(state.State):

default=True

@state.behavior

def signin(self,usrName,usrPwd):

If usrName=="admin'and usrPwd=="admin":
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print{'Successfully logged in.')
#UW R E RV E TR
state.switch(self,User.SignediIn)
class SignedIn(state.State):
@state.behavior

def createFile(self):

with open('test.txt’,'w')as fp:
fp.write('created’)
@state.behavior

def modifyFile(self):

If not os.path.exists('test.txt'):
return

with open('test.txt’,'a+")as fp:
fp.write('ok')

@state.behavior

def deleteFile(self):

It os.path.exists('test.txt’):
os.remove('test.txt’)
@state.behavior

def listFile(self):

for f in os.listdir("."):

print(f)

zhang=User()



zhang.signin{‘admin','admin’)

zhang.listFile()

zhang.createFile()

zhang.modifyFile()

zhang.listFile()

zhang.deleteFilel()
,nL_, 6.2 BFEM R SRR 7TE
": 6.2.1 MERRESAHA A
t MERAEERNIINBREERE DR, —REEXNAIBHET
2 BRI, REEXNNSBIBANROAERR FERDE,
n MABRRETUAFERN, BRolIAEXRNASETIIE, Wkt
E PESNERTR I P o
= WEREE, AENEAREN, NERREUHEAN (T
; %) FTEEFLEEFUANRES FTELERURFERERA,
% TIHAERBEMA, PythonF R BN RB MR RHHE 8 [ R P
EONE, BYREEIR HRE_EL 0o BTSN BT
oon WEIRERR, EXSWHRENTRME, TEWXEMR,
T >>>class A:

def__init__(self,value1=0,value2=0): ##49:& 5k

self._valuel=value

self.__value2=value2 #fAH L 7

def setValue(self,valuel, value2): # & & N B R A

self. valuel=valuel



self.__value2=value2 #F XA T DL EE BB AR

def show(self): #/ & 77 7%, /A H LA

print(self._valuel)

print(self._ value?2)

>>>a=A()

>>>a._valuel #7E KM EBT UE EIFEERBARA

0

>>>a._A__value2 #7ESMNEBI A1 RN FAEF EHEN R

0

M EX R, X5PythontIBFRGENFIFXRFR, 7
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KXPUAIMREZ TEEFLERURINES FELLSE KON R L
EEXNRE, HHBES "WRE._EH.__WMAEL" EBNEL, B
FREFABETEZL,

>>>class Demo:

def__init__(self,v):

self.___ value=v

>>>d=Demo(3)

>>>d._Demo____value #iJj[al L =, # &% #
3

>>>class__:

def__init__(self,v).

self.____value=v

>>>dd=__(b)



>>>dd._ value # & H#75 [R A2 =

5

—PMES . BRAFEEZEER, TTIAkRG G S =E .
R RPN R, FIDLE. Eclipse+PyDev. WingIDE. PyCharm
B H M PythonFF R ES, ANEHXLZETHN E—TES “." , #
SEFIHHERBEAFRRA, WEG6-1ik, MURERS “." B@E
BI—1PTEZ, WRIEHZNKRNENMENR, SHERERA,
IE6-2fRo SR, LAMERRERMAIrREFTEETR. EiR
st B T EINFTBER R

S N

b
e

2
M:I
>>> show

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

>>> |

>>> a.|
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oo . .- B
>>> _doc_
>>> init_
>>> _module_
>>> | valuel
>>> setValue
J >>> <how

A b
>>>
>>>
>>> ;l
>>> a. |

E6-2 3t A H AL A
fEPythond, UMTEEZFILHAEROMABEEHRNE X,
AERNEXFHATELENNRLIRDGERETRRTEMNEIRA
(1) xxx: UA=PT@ELFL, RIPAER, RAERNRAF

KRG EX LR, FRMNE—HRABWNERE DR, FER
S hER—IEE D @8R AN 8E B 'from module import*' &
AN, BRIEAEERPERA__all__TEHHIEHILMNM R TSN

(2) _xxx__: EEAWITTEZ, RHEEXNEIRKR

(3) _xxx: UMATHEZTEEZFLERUBIHEZ T
BLER, R-BHERA, —REABENRE R, FENRD
ReeHEZM R, BAERNRNEBTLIET “WRE._EH_ xxx” X
FISFZR SRR Bl

——ﬁ%ﬂ%$¢ﬂ%ﬂ=crﬂﬂﬁ
pal
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6.2.2 FIEHL 52

BEARTURB D AWE:. BTHRNEFEHAAMET E
MEEA R . BTRRNEBFEMR —MAMWE T E__init__(FEX,
SAt AT IR R FAPEX, f£E XA SLE J77A$ e EE
R BT BlselffE AR R, B—1TERNARXR ( £61 ) NEFEMR <
BIEAZNW,;, BTRNIBEMRAEZEMENREZN, TNETEM
— PR, AEXKNXEHEAR —BRAEEE—TERFENE
Xh, aFRFPEEMNEB, NRBFEAZRBTES (MR) , R

BN RAVIE; MEBEEMRB TR, TMUBEERZHNREN

]

MAXZEEHENANEZME, TTUINRESZENANRTE,
FH AT PR GZET M 2N REXRNE, Fla.

>>>class Demolobject):

total=0

def _new__(cls,*args,**kwargs): #1Z 7 A4 __init__ (| Z A #
1 A

if cls.total>=3: #5& Z A IF B3R

raise Exception('ss & R g B3P X R ')

else:

return object.__new__(cls)

def__init__(self):

Demo.total=Demo.total+1

>>>t1=Demol)
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>>>11

<__main__.Demo object at 0x00000000034A0278>
>>>t2=Demol)

>>>t3=Demol)

>>>td=Demol)

Exception:gx Z R g8 E3I TR

>>>t4

NameError:name'td'is not defined

6.23 AT IE. KAK. BRAE. WRIAIE

BENZBY, fmONRERRITP, REOAFEXAED
EAAEXAN, AE—RIESHFELHAYGENRE, BEIXIR

BHAFZER, ¥8EASEBHREIFET—ITSHENFRITEL, TRAN
HAESEXMES, B, AEkEsorted) N M EISIHEH F X

%!

mAZRX RAsort() T AN ANRE, RINERSWIRETH .
>>>class Demo:

pass

>>>t=Demol)

>>>def test(self,v):

self.value=v

>>>t.test=test #z) 8 N1 15 & £

>>>1.test

<function test at 0x00000000034B7EAQ>

>>>t.test(t,3) #55 & MselfZ B S E



>>>print(t.value)
3
>>>Iimport types

>>>t.test=types.MethodTypel(test,t) #ah 751 H0 4 E 69 7 &

>>>t.test
l <bound method test of<__main__.Demo object at
A~ 0x000000000074F9E8>>

>>>t.test(b) # N B E Aselfff B S
>>>print(t.value)
b
PythonZEMIR B AZ KB U A LB HE. REFE. 8
DAE. RFENMRAEAXILGERE, 2B AHE. BB AENHER
FTE—REERTNRNLHFETE, REFZEZNEZEFZFURIHESZ D
Bk i, MHRAE—MEXEMREPHEEKIRERNNE
ML, BTN RBEECHLAEHENMERE, AXWEFTETF
AT LU RIR TR RNA R, 2B A EZRINREEEEA,
BAAANEREIXNREEEAH, ReEEH MLl mEd@idmaR
self st T A HE R AN BERIFHRNOERXRK BB, 55, PythonF
REXFHRENGETRATEZ, ZEFEZNRNUEFEAINITEZL (), &
EEETEFEFHAEREIEN N,
FrELBI A (B AERZE. MEAE. HERFANELE
BHAE) BN ELE -T2 Aselfi S, HEXNEHANSE
—MES (WRBEZNESNE ) , self SERRIMHR. &L
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AP R SE PR R B TR E iself AR, EFE/NSBEIXNRBIEH
NEAENHALTFTERREZXITZ8. URENEBEIXRLDBAARTX
KRN EHZE, BRERNAZT ZNselfZ8Z 32— 1T X RE, AX
BA 45 2 17 (8] BB X REVAL R o

FRAAEMNEF AT BIRLNNRZBAAH, BEREE
EATRRBTNRAMA, REHREBTERNAMRA. F, #FE5TEN
KATEATBTEALO, RSP ERNEMEH, AN T E10
LOIAVIRE, SO ATEIEaES R D RZ T, ETE—MPlclsfE
AFR—TBERTZEE R, HPRXFTEARNARTEIRZSUL S
&, B&AENT A ERETSE,

>>>class Root:

__total=0

def__init__(self,v): #1851 773 $53K 77 0E

self.__value=v

Root. total+=1

def show(self): #& 18 LB 7%, —fR MselffE AE— 1S HH

print('self.__value:’,self.__value)

print('Root.__total:’,Root.__total)

@classmethod #{&1h2s, P BHZE 7 &

def classShowTotal(cls): #2£ 7%, — M DlclsfE AE — PS5 EL
14 =

print(cls.__total)
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@staticmethod #{21he8, F B S H A

def staticShowTotal(): #8878 7%, T DUSE S
print(Root.__total)

>>>r=Root(3)

>>>r.classShowTotal() #3®8id XM RKPF AL FE
1

>>>r.staticShowTotal() # B XN KL AHBEAS T E
1

>>>rr=Root(b)

>>>Root.classShowTotal() #i@id X LB HE i

2

>>>Root.staticShowTotal() #1@i3EZ B HFEAS
2

>>>Root.show() #il BB T XX EE BB LH 77X KW

TypeError:unbound method show()must be called with Root

iInstance as first

argument(got nothing instead)

>>>Root.show(r) #7] PLi@ i X Fh 77 7& 18 B 7 7& FF 35 [0 SL 5

self. wvalue:3
Root. total:2

MRATZEZ—RABREPEX, HEEXRAERERPHNE

LW, SRR IREXREBLHG,
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import abc

class Foo(metaclass=abc. ABCMeta): #3152

def f1(self): #& @ LB 77 7%

print(123)

def f2(self): #3& i@ L 75 0%

print(456)

@abc.abstractmethod #t R J7 /&

def f3(self):

raise Exception('You must reimplement this method.’)

class Bar(Foo):

def f3(self): #40JE HT LI H 58 F 193 R J7 0K

print(33333)

b=Bar()

b.f3()

6.2.4 BE

R FFEIER R ESN SRR A E S, RERIERP
HITE AN REFEFENG AN, SFEREIZ RIS, BATFEEN
HEUEK, MAX—PENERTEEEXREBEENR, REE
THRFFR R R T AR BN REEEEN R AR SR E, 28R
BEGEARAZ A AT DI EH#RTEEMNE, B TEFOEIME, R
ETHFENTEE, BEE—MEREANRRTE, S5 7 AT
TR R TENRL R, B RURA R TTABEX E#RIT B ENR
T, XoREEEN R — RS E,
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fEPython 3.xF, BMEHER TERATEMNEIN, XFENE
mHRIPILE . WREERMEARE, NEEXEHE, WELEAN
RENERERBNFAA, SAMWEZIMENRE M. Fla0.

>>>class Test:

def__init__(self,value):

self.__value=value #fA B B R

@property #&1hgs, € X B, IBAEN LB EHELN R 60756

def value(self): # 2R M, 7o 7A 18 oo A0 M Bk

return self.__value

>>>t=Test(3)

>>>t.value

3

>>>t.value=5 # L B MR R VTHENE

AttributeError:can't set attribute

>>>del t.value #13 B M B xF S8 14, 5k W

AttributeError:can’t delete attribute

>>>t.value

3

THNRBUEEMEEEATE, &R, AR FMER.

>>>class Test:

def__init__(self,value):

self. wvalue=value

def__get(self): #EE AT LIEM 7 H1{E
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return self.__value

def__set(self v): #E XA EFEIEH R NE

self.__value=v

value=property(__get,__set) #0305 E M IEECHNHNETS
ik

def show(self):

print(self.__value)

>>>t=Test(3)

>>>t.value #2 F i BUE 418

3

>>>t.value=5 # A I E B M E

>>>t.value

5

>>>t.show() #B I VR BFETENFE THN NEK
5

>>>del t.value #13 B M B /B £, 5k W

AttributeError:can't delete attribute

e DUSRMIRE A TE. aIfEek. oI MlER.

>>>class Test:

def__init__(self,value):

self.__value=value

def__get(self):

return self. wvalue
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def set(self,v):
self. wvalue=v

def _del(self): ##Hl B3 RN FAFEIEM R

del self. wvalue

value=property(__get, _set, del) #oJ3:. ol 5. o | BraY
=g

def show(self):

print(self.__value)

>>>t=Test(3)

>>>t.showl)

3

>>>t.value

3

>>>t.value=b

>>>t.showl)

5

>>>t.value

5

>>>del t.value

>>>t.value #18 N B9 FAH EEE A 5 B Bk, 77 (8] 25

AttributeError:' Test'object has no attribute’_Test__value'

>>>t.showl)

AttributeError:'Test'object has no attribute’_Test__value’
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>>>tvalue=1 #s1 AENNEMERNXN V NAFEIEA A
>>>t.showl)
T

>>>t.value

1

6.2.5 XS5 RMMEME. BAVLE
e Pythonth o] DIFh 254t o4 B & X ZEF 00 R EidE A R F0 A

RAFE, XWEPythonsh REBN—FEEMRKIN, #6.23PEEN
MAXNAE, TAEBFANTB—T

import types

class Car{object):

price=100000 #/8 T XA & A
def__init__(self,c).

self.color=c # 8 T X RHIEIEL A

carl=Car('Red") #L 1L 3 &
print(car1.color,Car.price) #3j7 o] & R F0 £ B0 EHERL &
Car.price=110000 #Z X B M

Car.name='QQ" #sh A IEBE M

all

carl.color="Yellow" #{£ 2 L3I )8 14
print(carl.color,Car.price,Car.name)
def setSpeed(self,s):

self.speed=s

carl.setSpeed=types.MethodType(setSpeed,carl) #=175 4

i‘j
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carl.setSpeed(50) #18 A Xt R AL & 77k

print(car1.speed)

PythonK B B AMESENTUNTSHEEXERAETR
EAFARBMRSTH, BFCEN ( mixin) #14H, XEXEIREBEFAF
ZIEAENLH, fla, REFNFRERPEEEESR, TRH
FARBARANTATNR, HETEZEERET, XNETT IR
hEX—ETH, RAEREFERXRATBNAFPREBNNITIEE
Ao AFRERITPHERMAKXK, Fla, TRURIT—EFE, K5
RFEFBLEXENEHNBENARE Lo

>>>Import types

>>>class Person(object):

def__init__(self,name):

assert isinstance(name,str),'name must be string’

self.name=name

>>>def sing(self):

print(self.name+'can sing.’)

>>>def walk(self):

print(self.name+'can walk.')

>>>def eat(self):

print(self.name+'can eat.')

>>>zhang=Person('zhang’)

>>>zhang.sing() # B P AR B ZiTH
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AttributeError:'Person’object has no attribute'sing’
>>>zhang.sing=types.MethodType(sing,zhang) #5175 1% i —
THITA
>>>zhang.singl()
zhang can sing.
>>>zhang.walk()
AttributeError:'Person’object has no attribute'walk’
>>>zhang.walk=types.MethodType(walk,zhang)
>>>zhang.walk()
zhang can walk.
>>>del zhang.walk #l B A P 174
>>>zhang.walk()
AttributeError:'Person’object has no attribute 'walk'
6.3 4K, T, WBUEN
6.3.1 487K
Bt —THET R, WRTUSR—TEFNRITREFNER

CBRHETXRIFR, IRMRKBEACFRIGE, FETURKEE

RIERE, GH#HARXEAD, AN, RITHFORMDENESE, #
HITEIRFRA FEIIREE, REXTULKRKLENLFRR, BE
FEEHARADERR. WRFTEHRREERPPHAEERNTIE, TRUE
ARE R super(FiEE “BEEL . 7EL() HAXRXRIUX—H
Mo

~Bl6-1 ®itPersonzk, FHiR#EPersonikETeachers, 7
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7€ E Personzk 5Teachersk X %

£

#E E DIk 7Kk Tobject, & N IR £ = 5 o7& & Hsuper() &

class Person(object):
def__init__(self,name="",age=20,sex="man’}).
#1815 1 A TR g T Rl ia 1k, XA BT DA S 80 g 17 T 4 Hh 3% i)
self.setName(name)

self.setAgelage)

self.setSex(sex)

def setName(self,name):

if not isinstance(name,str):

raise Exception{'name must be a string.’)
self.__name=name

def setAge(self,age):

if typelage)!=int:

raise Exception{'age must be an integer.’)
self.__age=age

def setSex(self,sex):

if sex not in('man’,'woman’):

raise Exception('sex must be"man’or'woman"’)
self.__sex=sex

def show(self):

print(self.__name,self.__age,self.__sex,sep="\n')
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#IRAE 2K

class Teacher(Person):

def_ _init_ _
(self,name="",age=30,sex="man’,department="Computer’):

#E ARG F AW ERNAREIEN A

super(Teacher,self).__init__(name,age,sex)

#th o] DU R e b B RN BEIEM R

#Person.__init__(self,name,age,sex)

#4145 1 )k &£ K B BB AL R

self.setDepartment(department)

def setDepartment(self,department):

It typel{department)!=str:

raise Exception('department must be a string.’)

self._ department=department

def show(self):

super(Teacher,self).show()

print(self.__department)

If_name__=="__main__"

#HEOEE RN R

zhangsan=Person('Zhang San’,19,'man’)

zhangsan.show()

print('="*30)

#E1 IR &£ EXTT R



lisi=Teacher('Li si',32,'man’,'Math’)
lisi.showv()

#HEHH RN TR TR
lisi.setAge(40)

lisi.show()
PythonZ#FZ 4k7k, WRXEXPHHERBMN T ER, MEFE
ﬂl,\_, hiE AR EHFIEEXESR, NPythonfB e M A 0 £ ZIRF #1718

P %= pRE—IIERARA,

y
t THARE BT ENBRFRNSG, BAEEKSME T
h sk REFEUREBAF 7 ENSRKEE,
0
n >>>class Al):

ﬁ def__init__(self):

Fr

5t self.__privatel()

it _

¥ self.public()

A def__private(self):

E S

m print{'__private()method of A')

WL

def public(self):

—=h

print('public()method of A')
def__test(self):

>>>class B(A): #:3 = BESZHME &

print('__test()method of A')

def__private(self):

print('__private()method of B')
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def public(self):

print{'public{)method of B')

>>>b=B() #8 BIRE XTI R

__private()method of A

public()method of B

>>>b._B__test() #IREXZFRRELXPHUNAHERR A E

AttributeError:'B'object has no attribute’ B__test’

>>>b._A__test() B I HFHR AT UL RIFE R FNAFT R
7

__test()method of A

>>>b._A__private() 55 B BEXNRAER R

__private()method of A

>>>class C(A): #F &, CEFME A

def__init__(self):

self.__private()

self.public()

def__private(self):

print(’__private()method of C')

def public(self):

print{'public{)method of C')

>>>0=[()

__private()method of C

public()method of C
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6.3.2 Z7%&

Z 7 ( polymorphism ) @EEEXNER — M HEEARRIKRESER
NERFPEFRARORMAITH, IREEMRTEENITAHANEMEZ
G, RSENEEFENTAMNBEM, BT SRR K KL
TAFT—ENNT, XESZSNRIEI, EMBEENLF, F

ELrE, BEFE2ENFIRKEELE, Python KZH &R/
DHERTZRAEXRENEED, HFAXNTAERENREEDTESR
AENRR, XASHEZES, BEBIERAEZSEE/FEHLIN
M, BHECATHTHFANA, TANREETEERBIHEIREEXFE
SEEAZEIMZE,

>>>class Animal(object): #:& X & £

b

def show(self):

print('l am an animal.’)
>>>class Cat(Animal): #JRE X BEE 7 H £ show() ik
def show(self):

print('l am a cat.')

>>>class Dog(Animal): #Jk £ 2
def showl(self):

print('l am a dog.')

>>>class Tiger(Animal): #IJR4E £
def show(self):

print('l am a tiger.')

>>>class Test(Animal): #IkE £ EHE = EH E Wshow() ik
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pass

>>>x=[item()for item in(Animal,Cat,Dog, Tiger, Test)]

>>>for item in x: #i8 [ B EFRAE XX RIF A Ashow() 777E

item.show()

| am an animal.

| am a cat.

| am a dog.

| am a tiger.

| am an animal.

6.3.3 WBUEAN AR RE LI T A

fik#isT N ( Dependency Injection ) X FR A H) & i
( Inversion of Control ) , FERARLWARERYEXZ BNMHE, T
DREBEDSHPEFFERBRFTIAIINRS, FEREEMNEITE
iksr, EE, MBCFIALEZAN—FLRU AN, FHNEBOTIAN

BRAEOZAN. SetEAFMNE I3, Hi, REBWETLERE

ARNKBUEAREAR, TTARELSENRIEEEREIERNRRENNT R,
Y ATRARNNB—TFTXILHRBCEAN KK,

1. BEOFEA

BEEX—TEOX, RABEHKKRTZEONKXPIMEE
NED X, MaeEEOFEPREEASZHNABHERNENITA.

class ltest: #50

def injection(self,testClass):
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class Test(ltest): #4k A& O

def injection(self,testObject): #3LIWEE O Fx
self.object=testObject

def show(self): #& & 7%

print(self.object)

class A: #ZEAFIBZ izt B &4

pass

class B:

pass

t=Test()

t.injection(A()) #Z AT E =BT KR

t.show()

t.injection(B())

t.show()

FTHRIENEZETERA

<__main__.A object at 0x00000000033F6B70>

<__main__.B object at 0x000000000339B470>
2. Set’¥ A

ZXIEAATNEBEIERSRHEA T T EZHREIAREE

AN SR RE B S RMHEMAT RO R,

class Test:
def setObject(self,testObject): #0] LI FAE N

self.object=testObject
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def show(self):

print(self.object)

class A:

pass

class B:

pass

t=Test()

t.setObject(A() #Z A EI R E X R

t.show()

t.setObject(B())

t.show()

3. MEFEAN

XHEATNE BRI A €2 XML O A S 7 AT ATE
EHPAN KLU,

class Test:

def__init__(self testObject): #1# 13 #1& J 7& SLELRBUEN

self.object=testObject

def show(self):

print(self.object)

class A:

pass

class B:

pass
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t1=Test(A() # A 191E T AZ AN TR RE AT R

t1.show)

t2=Test(B())

t2.show()

4. W

B R RARTURFEEAEGER (FlEALF ) OARRR

HEAREREAXNR, MM LD SFRHEN.

b

class Animal: #E X — &
def__init__(self,name):
self.name=name

def show(self):
print(self.name)

class Person(Animal): #2k7&xAnimalZE th ol DI B — PN @

pass

a=globals()['Animal'l('dog") #f& F# = 60 &2 &

a.show()

p=globals()['Person'l('Zhangsan’) # RIEXHN B F B KL E

ENGERSE

p.show()
TEHHREERT RHNE—F A
class Animal: #€ X — %

def Init_ (self,name):
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self.name=name
def show(self):
print(self.name)

class Person(Animal): #2&7&AnimalZk th ol LB — PN E@

b

pass

def createObject(testClass,name):

return testClass(name)

a=createObject(Animal,'dog') #8 B A E X R AT &

a.show()

p=createObject(Person,'Zhangsan’)

p.show()

6A4KFKATESEEHERN

PythonZk B RENFKFZ, HPEERENLAEHMIE FIER
WA 7775 Pythonh EXMME AR E__init__(), AXRATIENREE
WiaEHTRHMAENNIGHCTIE, LG RE 4 8 zh1E AR

" WiT. MRAFPEFEERITMEIE T A, PythonS B H— 1 ERIANMEE T

=Bk #THEAVIG T E, Python £ ifrta A2 __del__(),
— M FRBEMN R EAANER, 7 Pythonfl Br Xt 50Uk B X & == 8] B
wEMBANRNIT. WRAPZERETMEIAEL, PythoniGRH—1
RIANIT M T AT A ERERE T,

fEPythonth, BRT M AR T AN, BEBEXENE
BRAAXFEZNE, fln, ZEFEFRERIAEXTESHFK
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FERUN, EEEXENUWRET 7T EMFHRF AR T FFNNH
EEFHAERE, RAESIHATHENZT 2 UBHEF R RS
FBEREX. R-1FIETHP—HHEREANGSHAA, TEI
RESE N IWHI P

https://docs.python.org/3/reference/

datamodel.html#special-method-names

F6—1 PythonZ< f9 Bk ik 7
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__new__() FE 00 S Uik T R TR R X
init () il A ik ) 23 nd 5 3h i
__del__() B i EET G 0 B 3 i
__add__(} +

__sub__(} =

_mul__ () *

__truediv__ ()

_ MNoordiv__ () /A

__mod__(} ot

__pow__() *x

e b)Y, _me__{),

I L P S == |l=.<,<=,>, >=
oot Oy, __ge 0D

__Ishift__¢x,__rshift__0) el
_and__().__or__(}, B |~ A

__invert__(),__xor__()

_dadd__ (), _isub__()

=== R AR VR A S 2 Y R (L

 pos_ () —LiETS .
__neg_ () -TCIERF— .5

_ contains ()

_radd__C¥,_ _rsub__ (3

5 R BY W62 5T R o AR

Fe S ik RE ML — M 3 3 i R R R A A R A Sh Bk (R R 1
b O LTS o [ R (1 1 & Il ol (P B A M

__ahs_ () B A abs O 3 N
__bool__ () 5 W EE bool O Bk 18 [0 True 88 False
__bytes__ (3 b5 Py ¥ 6 3 bytes O X 1

_eomplex_ ()

S5 E @8 complex{ )RR B AR A B b H0E [0 B ¥

__dir__{) 5 14 5 w8 B dird ) 21 R

__divmod__0 5 M E A divmod O % B

__float__() 5 P e & TloanC) 3 R R i 5 80 50 (e 508
__hash__() Y5 P 5 R B hash O 3 1

__int__() G0 e B e O XF R R R [ B
_len__ () 5 P98 o 8 lenCO R R
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§EM%$¢$%m=orﬂﬂﬁ

F i Ih #E i A8
_ next_ () 5N W 5 nexa ) AR
__reduce__(} PR} reduce) A &Y & 55
__reversed () 5 14 B 6 B reversed O 31 1
__round__() X P9 ¥t o 8 round O) 4 i
str__ () 558 R s O R, BRI T B SR (] st 285 5 e A
__repr__{) FTER | it B0R 0% 0 i o AR [n) str 25 BY () Wi
__getitem__() i BE 8 5| SR
__setitem__() iz W 9| WL
__delattr__() B g 2 S v i 5 TR 1
__getattr__() 0 ot G 3 o 0 e (8 o 0 R B D R aE AL
A R R R R E LT E S EYS __getanr__ OB 4
__getattribute_ {1} __wetattr__ OV A2 g i ML B AR #E __gerattmibute O o i 20 H
__getattr__ O BE F 4  AvtributeError B8
__setattr__() i SR T b
__base__ i 35 ) BE %
__class__ R[] 3k e B N ) 346
__dict__ of g BT {0 5 A B 5 (L ) 7
__subelasses__() i [6] % 285 i i 47 T8
_eall__() £ 5 2 4 A ) 25 A S ) A LR e R — R
——get__ 0 LT3 AR IT  oP AT T 0 25 38R Cdescripror) i i
set_ () FF 0 S — P Sy P At 2 ) B 4 0k (8 R 5 3 0 i e D U A L
tedete O e R 1 i i AR B3 T £ e )

6.5 FBR R BB
6.5.1 B& XBAF

BABIE —FAS Rk MR, R AFERNSIREIEA TEE
BABISLESMIBR TR, BE “EALHE” (FIFO) 3t “BAG
H” (LILO) M=, EZEERE. FIEEETORAFEZENN
Ho
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Python¥ll 3k % & Mappend() A A B T HEIIFREZEN TE,

pop (0) BTRAMBRIFIREIFNFRLEA TR, o DIEHABASI S8 69 4

.

4,

>>>x=(]

>>>x.append(1) #7£ E 2B NI TR HIUNBAEE
>>>X.append(2)

>>>x.append(3)

>>>X

[1,2,3]

>>>x.pop(0) #7 3L ZB5§ T & AR U BA R 1E

1

>>>X.pop(0)

2

>>>x.pop(0)

3

>>>X

[

>>>x.pop(0) #=PASISE H LB TR R ML FF
IndexError:pop from empty list

M ETHRIBETLE L, £ Pythondl 3k & ZEE I
TTIERBIFASIA RN, HESIIFRASHHFITHH TENRES

MHEFE. ATRXIRETEE, BINERG, BEXBAFFENRKE
51X EE e L,
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~Bl6-2 it BE X WimbAAIZE, A, HBAFEELRE

class myDeque:

#4015 77 75, FIA BB K/ 910
def__init__(self,iterable=None,maxlen=10):
if iterable==None:

self._content=[]

self._current=0

else:

self._content=list(iterable)
self._current=len(iterable)
self._size=maxlen

If self._size<self._current:
self._size=self._current

#ATH J7 0k

def__del__(self):

del self._content

#E B BAZI K

def setSize(self,size):

If size<self._current:

#I RGN RER N MERETNTE
for 1 in rangel(size,self._current)[::=1]:

del self. content]i]
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self._current=size
self._size=size

#7874 W BA

def appendRight(self,v):

If self._current<self._size:
self._content.append(v)
self._current=self._current+1
else:

print('The queue is full’)
#1787 W N\ BA

def appendLeft{self,v):

If self._current<self._size:
self._content.insert(0,v)
self._current=self._current+1
else:

print('The queue is full’)
#7871 A

def poplLeft(self):

If self._content:
self._current=self._current-1
return self._content.pop(0)
else:

print('The queue is empty')
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#7575 I Hs BA

def popRight(self):

If self._content:
self._current=self._current-1
return self._content.pop()

else:

print('The queue i1s empty’)

#IEI L

def rotate(self, k):

if abs(k)>self._current:

print('k must<="+str{self._current))
return
self._content=self._content[-k:]+self._content[.—K]
#TTE B

def reverse(self):
self._content=self._content[::-1]
#2735 B BA S o ST R B EX
def__len__(self):

return self._current

#{£ Fprint)FTEN N RET, B RHEAIATI P TE
def__str__(self):

return'myDeque(’'+str(self._content)+' , maxlen="+str

(self._size)+')'
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#EENRESERADAN BRIAFGMINFHITE

repr__=__str__

#ASIE ==

def clear(self):
self._content=[]
self._current=0
#MKL A E & A =
def isEmpty(self):

return not self. content

#7032 BA B & i
def isFull(self):

return self. current==self. size

if name ==" main__

print('Please use me as a module.')
¥ EmHIREZRE A myDeque.py X, HREGESFIXHE
Python% 3 X #F 3k sl sys.pathF | RIEE N HM XX HF Kb, HAH

TR LT XA Blsys.pathdllFz S, F
MHRIEERT BEXBAIIENAE.

>>>from myDeque import myDeque #5 A\ B & X Wi BA A

>>>0=myDeque(range(b))

>>>(

#6132 Wi AT XS R

myDequel([0,1,2,3,4],maxlen=10)
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>>>q.appendLeft(—1) #7F BAFI Z il A BA
>>>q.appendRight(5) #7F BA S A& fll A BA
>>>(

myDeque([-1,0,1,2,3,4,5], maxlen=10)
>>>q.popleft() #7F BAFI Z il H BA

—1

>>>q.popRight() #7F BA %I & ] & BA

5

>>>q.reverse() # T X

>>>(
myDeque([4,3,2,1,0],maxlen=10)
>>>q.isEmpty() # KA E T A S
False

>>>q.rotate(-3) # TEZRB/BHELH

>>>(
myDeque([1,0,4,3,2],maxlen=10)
>>>q.5etSize(20) #2 ZBASI K /)
>>>(
myDeque([1,0,4,3,2],maxlen=20)
>>>q.clear() #5 =BATI T E

>>>(

myDeque([],maxlen=20)

>>>0.1sEmptyl()
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6.5.2 BiE X1

RUE—MEEIRNEMR, NATE—wmETTRENE
ANFMBREE, REAKRNTERLER, REARNTREREH
*, B “ZEANBH" (FILO) =t "BEA%HE" (LIFO) .

{8 FH Python%ll & Xt & 12t t9append(). pop() 77 % th aT DI L
 IREMERARRERE, EERZERFZAKN, FEARAZSHER
REHTENESIEFEE.

>>>5=|]

>>>s.append(3) #7E B BP1E M T FE BELNIKIRE

>>>s.append(d)

>>>s.append(7)

>>>8

[3.5.7]

>>>s.pop() #7E R EFE TR B LR BRE

7

EARMIAIE IS 0 T ~< T

b
/

S
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>>>s.popl)

5

>>>S.popl)

3

>>>s.pop() #73FR E =, 58 H K W
IndexError:pop from empty list

anfE) #f 2 PythonZI R L B & X BABIE—4F, el RIXY
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~Bl6-3 Wit BE X1tk3E, RMUAK.

i AR L KNS 1E,

class Stack:
#M15 J1 7k
def__init__(self,maxlen=10):
self._content=[]
self._size=maxlen
self._current=0
#TH Tk B A R
def__del__(self):
del self._content

#HETRPHITE
def clear(self):
self._content=[]
self._current=0

#MXEEEAS
def isEmpty(self):
return not self._content
#HZ B B K/
def setSize(self,size):
T RTFOBRKINNTERTRUE

If size<self. current:

Hitk. HRES A
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print{'new size must>="+str(self._current))
return

self._size=size

# MR E S 2

def isFull(self):

return self._current==self._size
# N1

def push(self,v):

If self._current<self._size:
#EFIREEENTE
self._content.append(v)

#1x P TR T 001
self._current=self._current+1
else:

print{'Stack is Full!’)

#H A%

def pop(self):

If self._content:

#1% P TR T EUAL
self._current=self._current-1
# I IREIIIRESTHE
return self._content.pop()

else:
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print('Stack is empty!’)

def__str__(self):

return'Stack('+str(self._content)+', maxlen="+str
(self._size)+')'

#2 A __str__ 7 7AmRK45E

__repr__=__str__

BRIGREF AmyStack.py X, TEHHRIZERT B8E XK
S Z

>>>from myStack import Stack #5 X\ B & X 1%

>>>s=Stack() #8 BT R

>>>s.push(5) #70 & A\ 1%

>>>5.push(8)

>>>s.push('a’)

>>>s.popl) #TC & H %

g

>>>s.push('b’)

>>>s.push('c’)

>>>S #HEERNT R

Stack([b,8,'b",'c'],maxlen=10)

>>>5.setSize(8) #1& Ak K/

>>2>5

Stack([5,8,'b’,'c'],maxlen=8)

>>>5.5etSize(3)
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new size must>=4

>>>s.clear) #5 =K TR

>>>s.1sEmpty()

True

>>>5.5etSize(2)

>>>5.push(1)

>>>5.push(2)

>>>5.push(3)

Stack Full!

653 BEXES

PythonNE THEESXKE, XHFHE. =K. XEFEH, #
BRARVGFTEERE, APV ECBIH KPythond | REXTEEE, H
EETRERKRAE, BUTESEXNESR,

~Bl6-4 BEEXNESE,

class Set{object):

def__init__(self,data=None):

if data==None:

self.__data=[]

else:

if not hasattr(data,’ __iter__"):

#HE PR BB AN T AR, LB R W

raise Exception(' AR el iR R A EIE L EL)

temp=|[]
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for item in data:
#ESPHNTEMLN TSR
hash(item)

if not item In temp:
temp.append(item)

self._ data=temp

#T48 J7 A
def__del__(self):

del self.__data
#ARNTTR BER TR LN IGH
def add(self,value):
hash(value)

if value notin self.__data:
self._ data.append(value)
else:

print(' TTE EfF 7, R F R 28
#MMBRTT R

def remove(self,value):

if value in self.__data:
self.__data.remove(value)
print(' i BR AL Th')

else:

print(' TTE A7 M ER 2 e 2B
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#EEALF B FH RO — P TR

def pop(self):

if not self.__data:

print(E & E =, s R EH AR
return

import random
item=random.choice(self.__data)
self.__data.removel(item)

return item

HZEHEH EEEREE
def__sub__(self,anotherSet):

If not isinstance(anotherSet,Set):
raise Exception('Z£ BI$E1R")
#=8S

result=Set()

MR- TERTINEEMART A —T&ES.AN
for item in self.__data:

if item not in anotherSet.__data:
result.__data.append(item)

return result
#HREFTEESCEEEF. EA LRI
def difference(self,anotherSet):

return self—-anotherSet
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HEEHEH EEHEER
def__or__(self,anotherSet).
If not isinstance(anotherSet,Set):
raise Exception('ZE B 12 )
result=Set(self.__data)
for item in anotherSet.__data:
if item not in result.__data:
result.__data.append(item)
return result
#HRH AT X EEHEEER
def union(self,anotherSet):
return selflanotherSet
HRUIEZERER REXREER
def__and__(self,anotherSet):
If not isinstance(anotherSet,Set):
raise Exception('Z£E 2 1R ")
result=Set()
for item in self.__data:
If item in anotherSet.__data:
result._data.append(item)
return result
HZEMER EENMRESE

def xor (self,anotherSet):
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return(self—anotherSet)|(anotherSet-self)
#RM A EENMERER
def symetric_difference(self,anotherSet):
return self"anotherSet

#==E BT EH IR INEESEEHEE
def__eq__(self,anotherSet):
If not isinstance(anotherSet,Set):

raise Exception('Z£2I4R")

If sorted(self. data)==sorted(anotherSet.

return True

return False
#H>ERTERESEBET XA

def gt (self,anotherSet):

If not isinstance(anotherSet,Set):
raise Exception('ZE B4R

If selfl=anotherSet:

flag1=True

for item in self.__data:

if item not in anotherSet.__data:
HEHERESPHENTETRTH—TES
flag1=False

break

flag2=True

_data):
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for item in anotherSet.__data:
if item not in self.__data:
#A— T EEPENARTEARBTINES
flag2=False
break
if not flag1 and flag2:
return True
return False
>=EHRFERECBEBEXA
def__ge_ (self,anotherSet):
If not isinstance(anotherSet,Set):
raise Exception('Z£ B44E1R")
return self==anotherSet or self>anotherSet
HREAEZFHEWESEEAZT —ITEENEFE
def issubset(self,anotherSet):
return self<anotherSet
#HRUEFTEFHHISWESESTAZ —TEEHNEERE
def issuperset(self,anotherSet):
return self>anotherSet
HREFTEZBEESFNRETE
def clear(self):
while self.__data:

del self. data[-1]
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print(f£E&E2a8s"
EENEHERESTER
def__iter__(self):
return iter(self.__data)
EREMEN ZFNEER
def__contains__(self,value):
return value in self.__data
#EXFRE & Elen()
def__len__(self):
return len(self.__data)
#EBEEHEZEN RN HIZ &L
def__repr__(self):
return'{'+str(self.__data)[1:=1]+'}
#{52 A print() 22 £ %0 1% 2 X RETIE B iZ & 8
_str__=__repr__
T IX ’T‘fiﬁ-ﬁfﬁmﬁet.py, SRIGFL BT DS R A0 AT X A
 FHEEXES
>>>from mySet import Set #SABEXE S
>>>x=Set(range(10)) #8| BE ST &
>>>y=35et(range(&,15))
>>>z=5et([1,2,3,4,5])
>>>X

{0,1,2,3,4,5,6,7,8,9}
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>>>y

{8,9,10,11,12,13,14}
>>>z.add(6) #15 I1 T E

>>>7

{1,2,3,4,5,6}

>>>z.remove(3) #ErIEE TE
1 BR AL Th

>>>7

{1,2,4,5,6}

>>>y.popl) #FEALMER— T HE
11

>>>X-y #EE

{0,1,2,3,4,5,6,7}

>>>X—2

{0,3,7,8,9}

>>>X.differencely)
{0,1,2,3,4,5,6,7}

>>>x|y #3F5&E
{0,1,2,3,4,5,6,7,8,9,10,12,13,14}
>>>X.unionly)
{0,1,2,3,4,5,6,7,8,9,10,12,13,14}
>>>x&z #2325

{1,2,4,5,6}
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>>>XZ #XTFREE

{0,3,7,8,9}
>>>x.symetric_differencely)
{0,1,2,3,4,5,6,7,10,12,13,14}
>>>(x—y)|(y—x)
{0,1,2,3,4,5,6,7,10,12,13,14}

>>>x==y # M XA T EEEEHEF
False

>>>x>y #MIREEBREXE

False

>>>Y>X

False

>>>X>Z

True

2>=X>=7

True

>>>z.issubset(x) #if 2 & & AxH 5
True

>>>x.issuperset(z) #MidxE T Az B E
True
>S>>3INXx#MNAESFESTHFEET TR
True

>>>33 1N X
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False

>>>lenly) it EE ST TZH

6

>>>Yy.clear()

ELEFE

>>>Y.popl()

£60F HHBEFEHRAR

6.5.4 BE X #H

~Bl6-5 BEX —TEFHAEX, XFHNASHFZENN
Nz%, SAzENINEERE. ARMEFMR/NMEE, BATEE
AMEe, URARMLEDEE,

class MyArray:

"All the elements in this array must be numbers'™’

def__IsNumber(self,n):

return isinstance(n,(int,float,complex))
#0918 7 R T B ENYI5L
def__init__(self,*args):

If not args:

self.__value=[]

else:

forarg in args:

If not self.__IsNumber(arg):

print("All elements must be numbers’)
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%

return

self.__value=list(args)

#ATA R B A SR R MR
def__del__(self):

del self.__value

HEHEFE/+

#EA P E P TR ST F 800, A D EEHE I, R

#RNNNBEREEATUSEIN TEAASNT &
def__add__(self,n):

if self.__IsNumber(n):

#EA P TREA S L Fn 80

b=MyArray()

b.__value=[item+n for item in self.__value]
return b

elif isinstance(n,MyArray):

#A D ERKNECEAN NV TR

if len(n.__value)==len(self.__value):

c=MyArray()

c.__value=[i+] for i,] in zip(self.__value,n.__valuel]
return c

else:

print{'Length not equal’)

R [B] #r £



else:
print{'Not supported’)

#ERNEER - P E P TFZEH ST FntBE RO F A
def__sub__(self,n):

if not self.  IsNumber(n):

print('—operating with',type(n),'and number type is not

_,J-n_, supported.’)

KERABELEIRo 07 ~< T

return
b=MyArray()
b. wvalue=[item-n for item In self. wvalue]

return b

HEREEM AP EIT RIS LT Bk RO H A

def mul_ (self,n):
if not self.  IsNumber(n):

print(' *operating with',type(n),'and number type is not

supported.’)

return
b=MyArray()
b. wvalue=[item*n for item In self._ value]

return b

HERZER P BTTRA S EFT 8RR R B FH A

def truediv__ (self,n):

If not self. _IsNumber(n):
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print({r'/operating with',type(n),'and number type Is not

supported.’)

return
b=MyArray()
b. value=[item/n for item In self.  wvalue]

return b

HEREE® AP BT TRA S U FnEER, KRB H A
def__floordiv__(self,n):

If not isinstance(n,int):

print(n,‘is not an integer’)

return

b=MyArray()

b.__value=[item//n for item in self.__value]

return b

HEREET % HAFETNTRESEFnkFE RO #H I

def mod (self,n):
if not self.  IsNumber(n):

print(r' %operating with',type(n),'and number type is not

supported.’)

return
b=MyArray()

h. wvalue=[item%n for item In self.  value]



return b

HEHZHEF > AP I TR ST FniiTFITE RO
FTEL

def__pow__(self,n):

If not self.__IsNumber(n):

print('* *operating with',type(n),'and number type is not

ﬂlw supported.

P )
Yy
t return
h
o b=MyArray()
n b. wvalue=[item**n for item In self.  value]
e
¥ return b
- def len  (self):
it
¥ return len(self. value)
f"%f FEEFARENREARERR LT ETRNE
_gg def__repr__(self):
R

—=h

#equivalent to return'self.__value'
return repriself.__value)
#LF{EHprint| BB EEXN RNE
__str_=__repr__

#HENTTE

def append(self,v):

If not self.  IsNumber(v):
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print{'Only number can be appended.’)

return

self._ value.append(v)

#RPIEE TN T RE, ARG TAEEZ T TR

def__getitem__(self,index):

length=len(self.__value)

HURBEETBREEA TRV ERERE THRE

if Isinstance(index,intjand O<=index<length:

return self.__value[index]

#HEHI RN THEEZ MBI TR

elif isinstancel(index, (list,tuple)):

for iin index:

If not(isinstanceli,intjand O<=i<length):

return’'index error’

result=[]

for item in index:

result.append(self.__valuelitem])

return result

else:

return’'index error’

#HEeA TRE XFERIRNATHREEZ T TR RN ESRZ
TIURE

def setitem (self,index, value):
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length=len(self.__value)

#UIR TR ZE MEEEBTEE

if isinstance(index,intland O<=index<length:

self.__valuelindex]=value

#ZFERIIRIATABEZ T TR

elif isinstance(index,(list,tuple)):

for iin index:

If not(isinstance(i,int)and O<=i<length):

raise Exception('index error’)

#R TR S N{EEREFI R TA, H B P E8—4, 0 2514
Z N TIRNTERE

&

if isinstance(value,(list,tuple)):

if len(index)==len(value):

for i,v in enumerate(index):

self.__valuelvl=valueli]

else:

raise Exception('values and index must be of the same
length’)

HUREEZ P TIHRAN— P EBE NEZ P TRESAIEE
18

elif isinstance(value,(int,float,complex)):

for | In Index:



hﬁ-
e

EHMASL TR0 o~< T

/!

<€)

self.__wvaluelil=value

else:

raise Exception('value error’)
else:

raise Exception('index error’)

#EXFARNRZERFN N BAPETEEEITE

def__contains__(self,v):

return v in self.__value

#3010 8 AR

def dot(self,v):

It not isinstance(v, MyArray):

print{v, 'must be an instance of MyArray.')
return

If len{v)!=len(self.__value):

print{'The size must be equal.’)

return

return sum([i*] for i,] in zip(self.__value,v.__value)])
HEPHEER== MBI HAEEHE
def__eq__(self,v):

If not isinstance(v, MyArray).

printlv,'must be an instance of MyArray.’)
return False

return self. wvalue==v. value
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#ERE B < BB P EH 1 K
def__It__(self,v):

If not isinstance(v,MyArray):

print(v,'must be an instance of MyArray.')
return False

return self. wvalue<v. value

if name =='" main__

print{'Please use me as a module.’)

% £ TR FRFAMyArray.py SXH, 8T BULYE A Pythonf&Ek

SAFEHRHAPNEAESE,

>>>from MyArray import MyArray #5 N &R ch i) B E X
>>>x=MyArray(1,2,3,4,5,6) #LFl1L 3T &
>>>y=MyArray(6,5,4,3,2,1)

>>>len(x) #1R Bl # A K F B 20 B9 T H 2L
§)

>>>x+5 #85N JTE N05,1% ol Fr & A
[6,7,8,9,10,11]

>>>X*3#F P IT R FE LIS, RO FEA
[3,6,9,12,15,18]

>>>x.dotly) T ER T EHA(—E@ME)NAR
b6

>>>x.append(7) #AEEA R EENF TE

===X
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[1,2,3,4,5,6,7]

>>>x.dot(y)

The size must be equal.

>>>x[9]=8 # IR EE R TR E

Index type error or out of range

>>>X/[2

[0.5,1.0,1.5,2.0,2.5,3.0,3.5]

>>>X/[[2

0,1,1,2,2,3,3]

>>>X%3

[1,2,0,1,2,0,1]

>>>X[2] HROIEEMNENTTEE

3

>>>a'INx #NHBAFEEELEEITTE
False

>>>3 In X

True

>>>x<y #EEEEEH 69 K]

True

>>>x=MyArray(1,2,3,4,5,6)

>>>x+y # N EA P X V89 T FAB N0, R Bl Hr i A
[7,7,7,7,7,7]

>>>X[23 4 #EBZ T UE LN THRE
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[3.4,5]
>>>x[[2,3]]=[8,9] #E I {EX Z N T EE
>>>X
[1.2,8,9,5,6]
>>>x[[1,3,5]]=0 #9 Z P T XMW E N R 1 {E
>>>X
[1.0,8,0,5,0]
6.5.5 BEX W+
BREFHAN—MEFELEH, ST EE. TR TIEH
AREOZTR/BWE. BPR, XFDTLROREED,
= B16-6 {F FAPythonfE N EE R &1,
class Node:

3 g
def__init__(self,data,leftNode=None,rightNode=None):
HIRESH D RNENELQD T TP 005
self.data=data

self.left=leftNode

self.right=rightNode

def insertAfter(self,node):

if node.data=="HEAD":

print("You cannot make another head node.’)

return

HESA P REABEAF TR EZRIVNDRESHARE—
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node.right=self.right

If self.right!=None:

self.right.left=node

node.left=self

self.right=node

def insertBefore(self,node):

If self.data=="HEAD":

print{'You cannot insert node before the head node.’)
return

If node.data=="HEAD":

print{'You cannot make another head node.')

return

HESHPRIEBAFTDREZRINTRAZETAFE—T

node.left=self.left

If self.left!=None:
self.left.right=node
node.right=self
self.left=node

def deleteRight(self):
#MBRS AP RZBNT =

It self.right==None:
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print{'Nothing to delete’)
return

p=self.right

if p.right!=None:
p.right.left=self
self.right=p.right
#MBRD = B (8]

del p

def deletelLeft(self):
#MBRS T R ZEIHT R
p=self.left

if p.data=="HEAD":
print('Nothing to delete.’)
return

self.left=p.left
p.left.right=self
#IBRT = B AL = (8]

del p

#3kT =
head=Node('HEAD')
p=head

for1in range(1,10):

HHORE RO T 87 FHEBEN AT R
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HED R EETERNES
n=Node(i)

p.insertAfter(n)

p=n

p=head
#BOERT S AT 2 MEREE T =
while p:

If p.data==3:

p.deleteRight()

p.deletelLeft()
p.insertBefore(Node(2.5))
p.insertAfter(Node(3.5))

break

else:

p=p.right
#ERBHERFBEET D ANE
p=head

while p:

print{p.data,end="——->5")

tail=p

p=p.right

print{'None’)
#RmBhERFREET P ANE



EARMIAIE IS 0 T ~< T

/!

Gy
\

——=$

p=tail

while p.datal="HEAD":

print(p.data,end="——-:")

p=p.left

print('HEAD")

656 BEEXEEX

FP XN REEF —NRA__dict__HNFHMA, ARICF
ZEJANRAAFTNEM. STHRNREMEN, EESFTHAENRE
MhER, WRETIRIFREEFENR, PythonAEXRE L IFHE
MR, AP BEXEERNR—REZFREMF 77AME 05 M
BRo

ATHEXNEEERD, BXNRNUMRADNKRE, FFEAM
ROETEER, FETATEREERRANE,

>>>class Constants:

def__setattr__(self,name,value):

assert name not in self.__dict__,"You can not modify'+name

assert name.isupper(),'Constant should be uppercase.’

assert value not in self._ _dict_ _.values(),'Value already

exists.’
self.__dict__[name]=value
>>>t=Constants()
>>>t.R=3 #{l A " F7, VA0
>>>t.R=4 #i R EFE, AT Eek
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AssertionError:You can not modify R

>>>1.G=4

>>>t.g=4 #l R HIMKE

AssertionError:Constant should be uppercase.

>>>t.B=4 #5 R N{EANRITEE

AssertionError:Value already exists.

9] PL{F A Pythonfr A& EEcollectionsiZ f fnamedtuple Xt &
FREMEMUUNTIE, TIRERWNEXFRERMENBIR, NRVERIH
B, AT ERERRE M,

>>>Import collections

>>>Point=collections.namedtuple('Point',['x","y",'2']) #8| & —

A 3K
2

>>>p1=Point(3,4,5) #LFl{L—PIT &
>>>p1.X

3

>>>pl.y

4

>>>pl.z

5

>>>p1.x=30 # R &k
AttributeError:can't set attribute
>>>pl.t=5 # R ITFHENFT R 1T

AttributeError:'Point'object has no attribute't’
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>>>del p1.x #7722 M B B 14
AttributeError:can't delete attribute
6.5.7 B & X T R VHE UUE 7 4
565610 HEREML, BATMEEXTAFERENFH,
XERETFHRAMAZENRDL, aTSEN@/LTHNREHFTHE
MEE,
>>>class constDict:
def__init__(self):
self.__dict=dict()
def__getitem__(self,name):
return self.__dict.get(hame, 'Not exists’)
def__setitem__(self,name,value):
assert name not in self.__dict,'Can not modify'+name
self.__dictlname]=value
>>>t=constDict()
>>>t['a'|=3
>>>tl'a' |=3 # RN R B XN F AT HE
AssertionError:Can not modify a
>>>t['a’]
3
6.56.8 B EX XFHwithXEFHIE
WREBEXEPLIMTEHERAE__enter__(F__exit__(), #p

A% R X R ET DUR A & B ETopen (iR @ 8 XA X R — L Frwith
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AEFRLARFNE DN EE,
class myQOpen:
def__init__(self,fleName,mode="r"):
self.fp=openl(fileName,mode)
def__enter__(self):
return self.fp
def__exit_ (self,exceptionType,exceptionVal,trace):
self.fp.closel)
with myOpen('test.txt')as fp:

print(fp.read())
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#EPythonth, ZRHEBBETAITZFFFI, FHES|S
eRE AN, WFEEARBELE ) . W3S, ZH5|SH=X5|
SEAERFT, HETENERTZEATUEEGZERE. TEH/LHERE
& A PythonZF fF & .

‘abe'. 123", 'fE'. "Python". "'Tom said,"Let's go"'"

BRT XFFIIBARE (BEX@MES|. EBRX/N, HEK
E. TRpE. YA, RRMEHE ) DU, FHSRERIF K5
BHRE, flinFRragiii, Sk, B8R, dh%E, BB TFHS
BTATEFI, TREENFHENTRETITREN. ZSME
ZRE, VABRFORENENRTPATEMEEZEAY R REXFR
$¢%$ﬁu%%,?ﬁ%ﬂ%hﬁ%mﬁmﬂMWmmeﬁﬁuﬁ
REAMTZRRENRFHF S EEETERER, Bl — ™ H
FREENER

PythonXHEFHSHEIH, WTEFFE, SHMES
ZPTAENNREY, AFFRE—TEIEX, ZIEREZZEIX, A
M, T—SfHPTEHATKFEFS, LHEH, KFEFFEABFHEEN
w, SE—TRKFHFEWELSZITTEN, XETEHAHZERAN
AL,

>>>a="'1234'

>>>b="1234"

>>>id(a)==id(b) # 8 F F B X F AT BV

True

>>>a="1234"*50
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>>>b="'1234'*50
>>>id(@)==idb) # K FZFHFE AL ZFHRGFHEZVLF

False

>>>id(al0])==id(b[0])==id(b[4]) #F T FHHEANGFF I EH—

True

NMRBEHEH —TEEETAFNS, JMUERRENZE

isinstance()Ztype(), Bk T ZFUnicodeggid Astra= &l = 4, Pythonik
X FF B B EKEDbytes, streEBF R RO B iTencode() A E A E
B =7 7 B RIDAR T HAL A AbytesH &, Mmbytesxt & NI w7 L& 13
decode() 7T /A HIE T RIS BRI Astr=Ff&E, HZI, ATkl
fiE N E R #str()Fbytes(\FE X Fh KB = B 1748,

>>>type(' E')

<class'str'>

>>>type( 't E'.encode('gbk’) #4558 A = 15 &, % FI GBK 4% 15

TN

<class'bytes'>

>>>bytes #bytest EPython#] A & &
<class'bytes'>

>>>isinstance(' 8 &', str)

True

>>>type('f E')==str

True
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>>>type('h H'.encode())==bytes

True

>>>'th [H'.encode() #EK 1A {F B UFT-81 174855

b"xed\xb8\xad\xeb\x9b\xbd'

>>>_.decodel() #20IAF BUFT-8i# 17215

‘th @’

>>>bytes('EFE', ' gbk')

b"xb6\xad\xb8\xb6\xb9\xfa'

>>>str(_,'gbk’)

'ENE

7.0 FRBRHGEAE N

& 7 07 8 902 X EIRAERE B MABASCI, 107X
F. 26N RKREXRXFE., 26N NERXFER—EHMFSHT TR
i, ASCIBER A — 1T F PR FRETRE, T AERK256THF
S

BEERRANEARINEEXMNTE, SENXFHRTE
HITHRE, FTRNNAANEBHNGZENFHFERLEANZRMEFRE,
FEXAANET T ZFAEAREREI, ERNEERUTF-8. UTF-
16. UTF-32. GB2312. GBK. CP936. base64. CP437% ., UTF-8
NEtRMEERFTERINFHHET T RIS, M- 1PFORRKE
F#/ ( TBASCI) , PBNMEDHRTIPN, #RFEESNFSEA2T
FT (FlufHERNAEEERS ) 4N FT, GB23122 T ETIEN F
XREG, FA—IFURREE, 20FHRRPX; GBKEGB2312



Y 7, MmCP936:E MR 5] £ GBKE: Al £ FF & 894w 15 77 =0 o
GB2312. GBKFICPI36&SEFEH2MF P RRF Xo

FEREEAZEEERK, XATEANRIBELZEKER
FAHRFOFHEER, ER—FHFHFEAXGH, EANABRTESR
B, FEXEERAARN AR T BRRIDAN I FHFTEFHNREL, R
BRI EARERALETREE, AXNMNAEXRH, THERHLEEE
BENZENRR,

Python BaxEEXFF XFF, HIAMEHUTF-8FRILIEI,
TRRE—TMHF. EXFH, AE—PXZF, #E—IFZFXNF0L
3B, fFPython 3IxFEEUFHAPXMEATEL . BHEBEIRR
#F, XHFRFI5-39% & L25ERid,

>

b
e

>>>Import sys

>>>sys.getdefaultencoding() #5 & A HRALIE

‘utf-8'

>>>s="FEHIUFKEE'

>>>len(s) # 7 EKE AZ VS NFF T

6

>>>s="PEIIFRHEABCDE' #h X 5 X XF FREIFEXTF, 8
B—1FH

>>>|len(s)

EARMIAIE IS 0 T ~< T
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11
S>>UR="K="#FHFXIEATESL
>>>print(E &) #m H TEH{E
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Python® & F chardeta] DA FH Sk I =7 715 &5 P 3R A 89 4w 55 48
X, HEE—DUIEEMUESE ( ERETEAESH ) , EHEEHE

XA HHNEHEER,
>>>x="E {1 E'.encodel()

>>>chardet.detect(x)

,nL_, {'confidence':0.87625,'encoding’:'utf-8'}

P >>>x="E {J[E'.encode('gbk’)

‘: >>>chardet.detect(x)

2 {'confidence':0.73,'encoding’:'windows—-1252"}

n >>>x="Ef1E".encode('cp936')

ﬁ >>>chardet.detect(x)

:lﬁ {'confidence':0.73,'encoding’:'windows—-1252"}

T mxrmsErTRE

V.3 BXFHEE, AFHFEFRESFENTSHIN—TFE
ﬁ B, RSHBRBEASN—BEX, FHRTARNTH,

/!

Gy
S

-

Y PR ANEXFHORT-1HR.
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BWFH % X HNFH & X

Wb i % L 0 % b B Bl B i — #1047 W, - FHERN

\f i 1 th G|

o i 4 1 4 A\ LG RS

\r L oo 3 (A o ) R R ) S

\t AP e Y xhh LR IR VAT E S A e

Y CENEN BRI Yuhhhh | 4 i 75 5§l ¥ 2 R 1 Unicode 54

THNURILERT BEXFHHNEE.
>>>print('Hello\nWorld') #8 & # X F N F & 6

Hello

World

>>>print(\101") #3172/ \ 3 il 0 v 80 = 7
A

>>>print("\x41") #2447 + X B I N A F 7
A

>>>print(' F 2\u8463\udedB\ub6fd') #4417~ 3 i F R R
Unicode = #F

KEEMNE

ATERNFHEPNEXFHFHTEX, TUMERRGT
e, EFFENEN LEFHRRETFEEFHE, HPMFAEFH
HBRTFEBHEXMATHITEMEX, §HAEXHRBEF. URLFIE
NFAXEZEH S,

>>>path="C\Windows\notepad.exe’

>>>print(path) #F7 5  #E X AT H



CAWindows

otepad.exe

>>>path=r'C:\Windows\notepad.exe' #/R 1A= & & (FO] =&

AN X
>>>print(path)

l CAWindows\notepad.exe

A 13 FHFBEEIAL

P 731 EERFEHTRIL

y

t FR%HFSHITFAERIANCNEDAWET-1FR, ERE

h SRRz MNBHIHERTHSE, ZENBHABBHTEILNK

0

n o

F

o S

iz % [-]1 [+] [0] [m] [n] MEAFF % x

~ i | i i i

it | ‘ L ponemartenst

}f e K

X e

= fHE A

Con F57E /N B

' fREZ(HO

X IEEUNIE 5
8 7E 7% 7F

=g, RTRAFAG
E7-1 FRBEAL
Python X FHAENRIFR, R7T-2FIE T HERERN—
1o
®T-28ALFH
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gﬁﬂ%$¢ﬂ%ﬂ=or~ﬂﬁ'

BERF it BA B FEF it fA
s FAFH CGREH strO) (9 8 40 | Yax F 75 ok ) e
ar FArE CEM reprO ) B RD Ye HE (RS R e
% 14 = UE B8 (LIRS A B
¥hb — il ] i Wil MF | B ER
vod it i) 42 Vig 5 8 Ce) BT AU CHUR o R D
i -t ] i 4G H#E) i AR R R ED
Yo A ] %2 Y % FAF

E A XH 7 T F /BRI L,

BAFHF BB —— N,

>>>x=1235
>>>50="%0"%X
>>>S0

'2323'
>>>5h="%X"%Xx
>>>3h

'‘4d3’
>>>se="%e"%Xx
>>>5e
'1.235000e+03"
>>>"%s"%65 #5 Tstr()
'65'
>>>"%s"%65333
'65333"

FREAE NN AFA
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>>>'%d, %c'%(65,65) #{F FH TTAXN F R 8 g7 Ak, 3%

BRI N

il

'65,A"
>>>"%d"%"555" #IH A FHBEEM ARG TR Y MY =

TypeError:%d format:a number is required,not str
>>>"'%s'%[1,2,3]

'11,2,3]'

>>>str((1,2,3)) # 8] DUE Astr0 B2 TSR B FEEHHRAF

B

[:d

v

'(1,2,3)
>>>str([1,2,3])
'11,2,3]'

7.3.2 £ Aformat() 7 A # 1T F R B 4L
BRT73NDNABNANFHERINMT A, BRjPythontt X
S Hformat(\ A H T, ZAZEEBERE, TNXATRUER
ERTEIL, EXFEAXBESEHTEINL, EUVNEXRRF

BN FHSE, IRFREHETIEERNITE,

i

EFEFERBN LA Eformat)F ol DIFHANERETESRD |
4T ) o c (FEBEHEE A Unicode=F#F ) ( TREH )

(NAFHHERX) . x (NWBHRFHER ) . X ( KE+X#HHE

=+
=)

) . efE (B HUEER ) ( fF ( BEKENZ S HHE
% (FREEKEZSHMERENE) o Python 3.6.xJF 15 #F



AHFEENTENEFHRENTERENPRARRESEF O
v, N, FREEN L Eformat)thBH T TELNETF, T
HNREERTHPMNE 5 HE.

>>>1/3

0.3333333333333333

>>>print('{0:.3f} .format(1/3)) #{& B3/ 4%

0.333

e

ST
P >>>"{0:%]) .format(3.5) ##& 1L AT 7
Y
t '350.000000%"
2 >>>"{0:_},{0:_x}'.format(1000000) #Python 3.6.0% & = i A&
n X%
ﬁ '1_000_000,f_4240'
5
(54 >>>'{0:_},{0:_x}'.format(10000000) #Python 3.6.05 & 5 kit A&
ooes
/.3 '10_000_000,98_9680"
ES
m >>>print("The number{0:,}in hex i1s:{0:#x},in oct is
]

¥ {0:#0)".format(55))

o’

The number 55 in hex 1s:0x37,In oct is 0067

>>>print("The number{0:,}in hex is:{0:x},the number{1}in oct

1s{1:0}".format
(5555,55))
The number 5,655 In hex 1s:15b3,the number 55 in oct is 67

>>>print("The number{1}in hex is:{1:#x},the number{0}in oct
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is{0:#0}".format

(6555,55))

The number 55 in hex is:0x37,the number 5555 in oct is
0012663

>>>print("my name is{name},my age is{age},and my QQ is
{qa}'.formatiname=

"Dong",qq="306467355",age=38))

my name is Dong,my age is 38,and my QQ is 306467355

>>>position=(b,8,13)

>>>print("X:{0[0]};Y:{0[1]};Z:{0[2]}".format(position))

#HERTARNELZME

X:5;Y:8,Z:13

>>>weather=[("Monday","rain’),("Tuesday","'sunny’),
("Wednesday","sunny’),

("Thursday","rain”),("Friday","cloudy")]

>>>formatter="Weather of'{0[0]}'is'{0[1]}"".format

>>>for item Iin map(formatter,weather):

print(item)

rFHRE—BEARERITMAATENEE.

>>>for item Iin weather:

print(formatter(item))

EITERA

Weather of'Monday'is'rain’



Weather of Tuesday'is'sunny’
Weather of'Wednesday'is'sunny’
Weather of' Thursday'is'rain’
Weather of'Friday'is'cloudy’
733 A UNFHEEE
MPython 3.6 xFFls X F—MFTNFHFERIAMLTN, EFR

ﬂiw A Formatted String Literals, H& X 5F fF 8 X R Mformat() A=
P, ERRENEE,
Y
t >>>name='Dong’
h >>>age=39
o]
n >>>f'My name is{name},and | am{age}years old.’
ﬁ ‘My name is Dong,and | am 39 years old.’
554 >>>width=10
gl recision=4
I >>>p =
Y. 3 >>>value=11/3
£ | .
#h >>>f'result:{value:{width}.{precision}}’
WL

‘result: 3.667°
7.3.4 £ ATemplatef Al 1748 =1k
Pythonir & FEstringit 2 7T AT F £ AL ERE
Template, ATDATAREEENEI{, LHEATHIERAEHN
B0k, 0.

>>>from string import Template

—h

>>>t=Template('My name is ${name},and is ${agel}years
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old.") #£I Z & 1R
>>>d={'"name':'Dong’,'age":39}
>>>t.substitute(d) #&2 #t
‘My name is Dong,and is 39 years old.’
>>>tt=Template('My name is $name,and is $age years old.")
>>>tt.substitute(d)
‘My name is Dong,and is 39 years old.’
>>>html=""<html><head>%{head}</head><body>%ody</
body></html>""
>>>t=Template(html)
>>>d={"head"."test’,'body':"This is only a test.'}
>>>t.substitute(d)

'<html><head>test</head><body>This is only a test.</
body></html>'

7.4 FRBEBEE
PythonFHEXNRBEE T RKEHTZHATFHENRN. B
MHEREEE, ZIMEBERENERENZEF O EIFTNFHENE
B, FARNRFEIENE, FHENRETTEN, FIUFFEIR
RENTRFRE "B NAZHEROENGEHNHFRE, HAN

X R 7 M Es, 65,
7.4.1 find(). rfind(). index(). rindex(). count()
find0F0rfind() T AN R ARER — T FHBAEZ —TFHE

IEEE (BMANZENFHSE ) PEANEE—AHINuE, WE
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AEFEEMNIRE-1; index(Frindex() AZAREE— M FHEEZ—T
FHEEC CEbPERNEE—RHERNNNVE, WRTHFENME F
#; count)FEARRE—IFHEAER —TFRBE P HIMAREL,
RN FAENIKEI0,

>>>s="apple,peach,banana,peach,pear”

>>>s.find("peach”) #1R @ & — X H ML &

6

>>>s find('peach”,7) # IS E N EFF AT H

19

>>>s.find("peach”,7,20) #FiE E B P #H 7T R

—1

>>>s.rfind('p') # M FFF 8B B3 0 pl &

25

>>>s.index('p’) #IEO ERHIMNE

1

>>>s.index('pe’)

6

>>>s.Index('pear’)

25

>>>s.index('ppp') #IEEFFHEILAGFHENMEFE

ValueError:substring not found

>>>s.count('p') #551H FF R 8 H I AR L

5
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>>>s.count('ppp') # 4~ F B 1R @0

0

— MRk, SERRFF & B ML % B B Python A & R EFI Y
ENREBSRHENTZ, ETEER, HEETRE, TEHNHRILHA
RNERFHFRPHENE FNFREa, BIETERUAMEI, &
AFFENRAINd) T ZNEEBREELEENFRERREZ

from string import ascii_letters

from random import choice

from time import time

letters=""Jjoin{[choicelascii_letters)for | in range(999999)])

def positions_of_character(sentence,ch): #{ i & &£ X R K
find() 777

result=[]

index=0

index=sentence.find(ch,index+1)

while index!=-1:

result.append(index)

index=sentence.find(ch,index+1)

return result

def demo(s,c): #E 8 & BN FRLEE

result=[]

fori,ch in enumerate(s): #af DIF A RHE SN NE

if ch==c:



+—

LI

%Hﬂ-%ﬂﬂ-’ﬁﬁ%:ﬂ:’ O T ~+< T

/!

g
L

I

result.append(i)

return result

for f in[positions_of _character,demo):

start=time()

positions=f(letters,'a’)

print(time()—start)

CITHERAMWT

0.009000539779663086

0.08400487899780273

REFEAEZEIOEASLG, XERREFEAN, A, WRIEL
R4

letters="".join{[choicelascii_letters)for i in range(999999)])
B A
letters="".join{[choice('ab’)for I in range(999999)])

AREBRET, SAUERE T EHARBISHFER, E
BRNAZEXWERIId)FZERTRZ., REEZE—HHN, REME
REEN “BE T—8, 0ERFHNEERMXELOT, Z46F
%, BENZAWFAENEERSHTAENES ( Glafdsfh i
E. FERITZNSHEESE ), ARTERIRENEELIIRSR
FISCI ik, (BE—RIER T, PythonABEE ., NEXN RN FT AR
EENROBERESTECHRSNRL,

7.4.2 split(). rsplit(). partition{). rpartition()
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F R R RNsplit)Frsplit) AEA A ERMIEEZ R A DR

F, NFREERMNEGRTIEFESIRAZ N FHESE, FREOE2 0

i

ERMIIER,

>>>s="apple,peach,banana,pear”

>>>s.split(",") #{F HES #1771
["apple’,"peach”,"banana”,"pear’]

>>>5="2014-10-31"

>>>t=s.split("-") #HEHIEEFHEA N REF

>>>1

['2014',"10",'31"]

>>>list(maplint,t)) #3% 7 fa 25 R # H B 1Y

[2014,10,31]

X FsplitFrsplit) 7775, WRANIEBERRF, NFHFEFH

FE=E8®S ( BRETE., T, FIRTSE ) NESLDINERFHIA
AENRE, ROSSRENMRERNIIK,

>>>s="hello world My name I1s Dong'
>>>5.split()

['hello’,'world’,"My','name’,'is’,'Dong’]
>>>s="\n\nhello world My name is Dong'
>>>5.split()

['hello’,'world’,"My','name’,'is’,'Dong’]
>>>s="\n\nhello\t\t world My namelt is Dong'

>>>5s.s5plit()
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['hello’, 'world", My','name’,'is','Dong’]

F 50, splitORMrsplit) AR ITiEERADRRE (&,

T;J:E‘X_.ﬁﬁﬁ_ ‘“’ngd\ 2]

>>>s="\n\nhello\t\t world My name is Dong'
>>>s.splitimaxsplit=1) #53f@ 1K

['"hello’, "world My name is Dong']
>>>s.rsplitimaxsplit=1)

["\n\nhello\t\t world My name is’,'Dong’]
>>>s.splitimaxsplit=2)

['hello’, 'world"’, "My name is Dong']
>>>s.rsplitimaxsplit=2)

["\n\nhello\t\t world My name','is",'Dong']
>>>s.splitimaxsplit=10) #& K 5 f@ X £ 0] DLK F LBl 3 fa
RER

['hello’,'world",'My','name’,"is’,'Dong']

EHsplit) 7 ZWRNZRENZEH, BEATMN=8FHFE

CANRE, WRFHFEFEEZEANATEFEF, split0AEFEA—TE
BFEHENTF. B&, BHEESiusEsplitiE AN S RN, FR
EENC

>>>"a,, bb,ccc'.splitl’,') #8 M ESEHIE AT PR AT
['a’,"","",'bb","",'ccc’]

>>>'a\t\t\tbb\t\tcce' . split(\t') #5  Hl X FE W E A IR L8 5



[lal:ll:ll:lbbl,ll:lCCCI]

>>>"a\t\t\tbb\M\tcee' .split() #E 5 & PN REFHIEA—D 208

['a’,’'bb’,'ccc’]

= 7 & 3 R Hpartition()Frpartition() F A IS EFF L A 7 6R
HERFHENRAE S, ITRFZNNFFS. PREFFZREFR
NEFAZENFHE, WRIEENSTBEAANERFHE S, WHREE

S N

-’“PN FTRHENATFTHSE, WRFHFEPEZTORET, #Apartition()
Y mAEARHNE— N HBIES SR, martition)EM AR
h ZINE—PIEFEEAIDRR,

E >>>s="apple,peach,banana,pear”

e >>>s.partition(’,") # M = I {E A ES #H 7Y 5

Z (‘apple’,’,’,'peach,banana,pear’)

;f >>>s.rpartition(’,') # M E M HE S #1714

V.2 (‘apple,peach,banana’,’,’,'pear’)

'E >>>s.rpartition('banana’) #{F HZfF EE AR RE

b
/

S

(‘apple,peach,’,'banana’,’ ,pear’)

I £

>>>"abababab’.partition('a’)
("','a’,'bababab’)
>>>'abababab’.rpartition(‘a’)
(‘ababab’,'a’,'b")
7.4.3 join()
FRBENjoIN)TERAKRGIRPZINIFHRHETERE, HAE
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HEA T FHEZEBFBARBEFTHE, BOHFFHFE,

>>>|i=["apple”,"peach’,"banana”,"pear’]

>>>sep=","

>>>sep.join(li) #F A2 SE A EER

‘apple,peach,banana,pear”

>>>"join(l) #HEFHESEAEEF

‘apple:peach:banana:pear’

>>>"join(li) HE AT FRMEAEER

‘applepeachbananapear’

£ Asplit)Mjoin() AT DM BrFHEFZRATEFR, W
REEEZITZTBFH, ARE—T

>>>X='aaabbcde fff’

>>>"" join(x.split()) #{F B =& IEAZER

‘aaa bb ¢ d e fff'

>>>def equavilent(s1,s2): #H|ET AP F2 & £ EPythonE X E
EEEM

if s1==s2:

return True

elif" join(s1.split())

="' join(s2.split()):
return True

elif'".join(s1.split(})=="".join(s2.split(}):

return True

else:
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return False
>>>equavilent('pip list’, 'pip list')
True

>>>equavilent('[1,2,3]','[1,2,3]") # BT A P IR S A E B4

True

>>>equavilent('[1,2,3]",'[1,2,3]")

True

>>>equavilent('[1,2,3]','[1,2,3,4]")

False
7.4.4 lower(). upper(). capitalize(). title(). swapcasel()

XN TFERAARSFRBEERANG, KEFFEH, &
FEEFHTAKRE, BEI R IEINEFEEAKREURKRNKNER
ERFFERS, TYRFFEBECA BN,
>>>s="What is Your Name?"
>>>s lower() #i1& [0 /\ S Z 7 &

‘what is your name?’

>>>s.upper() #i& ol K5 F#F &
"WHAT IS YOUR NAME?'
>>>s.capitalize() #F TR EFHKAT
‘What is your name?’

>>>s title() #8 TE1EANEFHKRE

‘What Is Your Name?'



>>>s.swapcasel() # X/ 5 H i

'wHAT IS yOUR nAME?"

7.4.5 replace(). maketrans(). translatel()

FH e Jkreplace(| R BRFHBEPIREFH N FFHS
NITAEELI, BRRERR—ITFHA—ITFHS, LEENF
HFRSEEA—DEANF, XUTWord, WPS, ILEXEX K FKHE
BNERSBRMINE, ZAZHTEHNREFHS, MEBERLO—TFHF
fFedo

>>>s="h FH, F FH"

>>>print(s.replace("d @"," £ A R HEF0EH")

FEARKNE, P EARKFE

>>>print(‘abcdabc’.replace('abe’,'ABC'))

ABCdABC

FHEXNRAImaketrans( A EZHARXRERFHES R, ™
translate() 7 7A AR PR F EX NN X R ERFHFEHBHRE
PHRZFR, FHXADNTEZNASTMNENGEZ N AENFER,
replace() 7 AN L&A HEX—FE K,

#BI| BB 5Y 3R, 3§ F F"abedef123"— — X v Hb 4 4t
HA"uvwxyz@#3$"

S N
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>>>table="".maketrans('abcdef123’,'uvwxyz@#$')
>>>5="Python Is a greate programming language.l like it!"
HEBR B R TS

>>>5.translate(table)
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'‘Python is u gryuty progrumming lunguugy.l liky it!"

T 0 8955 {F A maketrans()ftranslate() 77 7& SEEL 7 12 000 25
Bk, APkFRrEZZFY, UHRELSITEXFHENRBHNEJ/L
TF .

>>>Import string

>>>def kaisa(s, k):

lower=string.ascii_lowercase #/\EFf}

upper=string.ascii_uppercase # X 5 Ff}

before=string.ascii_letters
after=lower[k:]+lowerl:k]+upperlk:]+upperl:k]
table="".maketrans(before,after) #6/| 2 bk & &

return s.translate(table)

>>>5="Python is a greate programnming language.| like it!"

>>>kaisal(s,3)

‘Sbwkrg v d juhdwh surjudpplqgj odgjxdjh.L olnh lw!’

>>>s="|f the implementation is easy to explain,it may be a

good idea.’
>>>kalsal(s,3)

'Li wkh Ipsohphgwdwilrg Iv hdvb wr hasodlq,lw pdb eh d jrrg
lghd.’
7.4.6 strip(). rstrip(). Istrip()
XL TTES R ARMERE R s, BinlAimESRNT 87/
2 s F o
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>>>s="abc "
>>>s2=s.strip() #M B =8 F &

>>>587

abc
>>>"\n\nhello world \n'.strip() #M =8 F&F

‘hello world’

>>>"aaaassddf".strip("a") #1ll Bris E =&

"ssddf”

>>>"aaaassddf".strip("af’)

‘ssdd”

>>>"aaaassddfaaa" rstrip("a’) #M R ZHF E LR iEEFZH
‘aaaassddf’

>>>"aaaassddfaaa".Istrip("a") #MI R FHFE L RIS EF R
'ssddfaaa’

XITRBNZEIRENTHEHATEI—TBENT, M

HRERFHENEN. &0, ZUHRSHFHESPESNMBEFTH,
 —E—ERHMIMEEI,

>>>'aabbccddeeeffg' . strip('af') # 2 IR FEFZ & B B M, BT A

AN B

‘bbcecddeeeffg’

>>>'aabbccddeeeffg’.strip('gaf’)
‘bbececddeee’

>>>'aabbccddeeeffq’.strip('gaef’)
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‘bbcedd’
>>>"aabbccddeeeffg’.strip('gbaeft’)
‘cedd’

>>>'aabbccddeeeffg’.strip('gbaefcd’)

7.4.7 startswith(). endswith()
XBN AR FZHBEETUEEFHEHBEHE R,
o DU TN B HSHRREF T S 00eNEE
>>>s5="Beautiful is better than ugly.’
>>>s.startswith('Be') ##& 8 N = 7 &6
True
>>>g.startswith('Be',5) #15 E NSCE 2 IE [ E
False

>>>s.startswith('Be',0,5) #35 ENCE NS E = E

True

A, XD TERUTMER— T FRETHEATERR

R BHER, flwo, THENRETDIIBEEXHXTHRET ES

Abmp. jpgagif I E & o

>>>Import 0s

>>>[filename for filename in os.listdir(r'D:AV) if
fllename.endswith((".bomp’,

"jpg’, .gif'))]

7.4.8 isalnumf{). isalphal). isdigit(). isdecimal(). isnumericl).
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isspacel(). isupper(). islowerl()

ARMNXFHFEESHEFTATE. EEATEH. ETAN

FFH. EEATEHFER. EEAREFHURESANEFH,

>>>"'1234abcd".isalnum()

True

>>>'1234abcd" .isalpha() #£ 8 A% X F &R E True
False

>>>'1234abcd" .isdigit() # & & A £ F BT 1R B True
False

>>>'abced'.isalphal)

True

>>>'1234.0".isdigit()

False

>>>'1234".isdigit()

True

>>>'F1"isnumeric() #isnumeric() T A X FXEZHF
True

>>>"1".isdigit()

False

>>>"'71".isdecimal()

False

>>>"|VIIIX .isdecimall()

False



>>>' VX .isdigit()
False

>>>"IVIIX .isnumeric() #2FZ L =%

True
S48, Pythonfr& ZE unicodedataif I8t 7T FREER B ZF &
B+ #H B F R T,
ﬂlm >>>Import unicodedata

>>>Uunicodedata.numeric('2’)

2.0

>>>unicodedata.numeric(' L") #X 2 ¥ =

9.0

>>>Unicodedata.numeric('X') #% L ¥ F

10.0
7.4.9 center(}). ljust(). rjust(). zfill{)

XL AERTXNFEREFHITHR, HFcenter(). ljust().
m justVREEERENFFHEE, EFHFEEF. EXNFHANTFEHIN
N EHFHEP, UREENEEATFEFRHEKE, NWERAEENFH
T (BAR =) BHTHEZRE, AINRBEEEEZNFHESE, EAMMF
FOFHITHEHRE,

>>>'Hello world!".center(20) #/F P xJ 77, DI = #HTHEH T

" Hello world! '

EHRMALFEIM®S 0o o ~< T

>>>'Hello world!".center(20,'=") # 2 5 7, I F =51
7t
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====Hello world!===="'
>>>'Hello world!".ljust(20,'=") #7 X 77
'Hello worldl========'
>>>"Hello world!".rjust(20,'=") #4& & 7%
========Hello world!'
>>>"abe" Zill(B) #E A MIE R HZFF R0
‘00abc’
>>>"abc" Zfill(2) #15 € FE /N T F R S KE N, 1R B F#~F &
x5
‘abc’
>>>"uio".zfill(20)
'00000000000000000uio’
7410 FRHENRIFNEER
PythonZ HFHZERN "+" EEZFSE, BZZETIR
REHZFENES, IRFER, TEEREKFHFENEE, TEHN
RIEERTEER “+" NFFBEARoin()TEzEHNEREESR,
import timeit
#15 F 31 2= 4 S =04 AL10000 F #F &8
strlist=['This is a long string that will not keep in memory.'for
nin range
(10000)]
#HEAFHENRNoin\FEAEEZNFZHS

def use_join():
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return’’.join(strlist)
HERZER "+ EEZINFRS
def use_plusli):

result=""

for strtemp In strlist:
result=result+strtemp

return result

if _name__=="__main__"

HEEBITRE

times=1000

jointimer=timeit.Timer('use_join{)’, from_ _main_ _ import
use_join’)

print('time for join:', jointimer.timeit(number=times))

plustimer=timeit.Timer('use_plus()’, from_ _main_ _ import
use_plus’)

print('time for plus:’,plustimer.timeit(number=times))

ZARTL 45 Ajoin() R EF “+" 10000 FRFEFHITE
B, ¥EEET10000k, AGmH S A EAFRFERANKE, E7ER

time for join:0.11133914429192587

time for plus:1.6754796186748913

B LEREFNSHREAI, MEFHEHENEZ, &
BE "+ WEEREME, HESFEXRENNREE, mENE
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FEMARERNGFHERFMEWARNZET,

F, timeitiRREXFHF THRIBETNAE, NETERT
DEL, SRENKELFEHATEEERN, NEREmap() el DEEH
B SNBE,

>>>Import timeit

>>>timeit.timeit(""=".join{str{n)for n in range
(100))',number=10000)

#E 2 IE1710000°%

0.3063435900577929

>>>timeit.timeit(""="join{[str(n)for n In range
(100)])',number=10000)

0.27191914957273866

>>>timeit.timeit('"—

(100)))",number=10000)

Join{map(str,range

0.21119518171659024
F2EEZNAY, PythonFREXFEBUMNEZEZEE,

) RAFIEE, LREFHBATNEE,

>>>"abcd'*3
‘abcdabcedabced’
&, 53xk. tH. FH EE&E—N, o DUERMRAN

REEHFnFHAN— I Z2HFEECHTEST—I=Z=FED, RETrue

oy False,

>>>"a"in"abcde" # i — N F RS EEGET A —1TFHF
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True

>>>'ac'in'abcde’ # X FInE DN FHFEEA—DEMA

False

>>>"|"not in"abcde”

True

JLEFERESH XN H PRIV ARTRE, Hid
FE— RN EUKIE , XARAKM{ESE T W& AR Ak, XA T EE
o] PUE X Finflreplace() 57k SEW . TEHNORIZERENA - &
AFREEITARVTHNERZTFTE, WREBEAERIEE,

>>>words=("W ', X" B )

>>>text=input('iE & A")

BERANXGEESRIEEZAR

>>>for word in words:

if word in text:

print('3EE")

break

else:

print('IEEF")

TR AR XA PRAPEES R aRE, R
BRI IEER DB M AIPNES* %,

>>>words=("Wix ", 'IEE", | A E)
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>>>text="XOIEE2HIEEZAS'

>>>for word in words:

if word in text:

text=text.replace(word,"***’)

>>>text

EE RS RE

5E B EEAENRENRRreRHABEHTRENT
W

>>>words=("1f","FEE" &', E")

>>>text="XOIEE2HIEEZANS'

>>>Import re

>>>re.sub(’|".join(words),"* **' text)

XA B EF*FRR

74N BERTFHSENRNAERAL

BRT FRBNRBUHN AR, RZPythonAE R Etha]
DT 7 7/ R T8 1E,

>>>x="Hello world.’

>>>len(x) #FF HKE

12

>>>max(x) #5 K7 &

W

>>>min(x)



o

b
e

EARMIAIE IS 0 T ~< T

/!

Gy
\

——=$

>>>list(zip(x,x)) #zip()Jth o] DI{E BT =& &

[("H" "R (e’ e), 1 1), 1) (o, o), 0, ). ('w!,'w), (o',
o), (01T, 0d Y, d ) LU

>>>so0rted(x)

[ e e e o, w

>>>list(reversed(x))

[dL et w1 e T HY
>>>listlfenumerate(x))
[(0,'H").(1,'e"),(2,1'),(3,'1,(4,’0'),(5,"),(6,'w'),(7,'0"),(8,'r').(9,
1,010,/d"),(11,".1)]

>>>|istimap(lambda 1,]:1+],%,x))
['HH','ee","ll','ll','00","",'ww',"00","

e’ ', dd”, L

N E & #eval| AR BEEFH 2 L APythonRIAR H#H 17

Ko

>>>eval("3+4") it ERIAA W 1E
7

>>>a=3

>>>h=b

>>>eval('a+b') # X IR E Rk TEafllbEHFHE
8

>>>Import math

>>>eval('math.sqgrt(3)")
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1.7320508075688772

£ Python 3.x%, input)0F AP A—FRFHFEXNEF, @
RRERRTRRARRNERE, N TEHENREI. L. EHTME
FEEHint(). float)fcomplex()e&E T #H, MY TFI5FR. THRH
hE LGN EEFHRNS RIevall), TEEMFE Alist(). tuple() B EH#
T, REEFAIN). float)Flcomplex()E#iE Seval( &, &
RN EHREeREAEEM, MHZEAAREXREINHSERNE
TRIESKEMMERE.

>>>X=Inputl)

357

>>>X

'357°

>>>eval(x)

357

>>>X=Input()

[3,5,7]

>>>X

13,5, 7]

>>>eval(x) #1 8, X BT Blistx)#H 7 #

[3.5,7]

>>>X=Input()

abc

>>>X



‘abc’

>>>try: # 5 B ERE R N FAE L Eabe
printieval(x})

except:

print{'wrong input’)

l wrong input

A Pythontd A & i ieval) el LT EEE SR IAINN{E, WX
5 EEAPTOUHMEHBAFEFTES, URITERINEBREF
t =XWHEMBEM, a0, TEANKREBETETUENICEREFF-
2 >>>a=Input('Please input a value:')

n Please input a value:__import__('os’).startfile(r'CA\Windows\
ﬁ \notepad.exe’)

52 >>>eval(a)

H TENRBULSERE—R, REESHXARSRT
& — X1 Ktesttest.

'E’ >>>eval('"__import__('os').system('md testtest’)")

b
/

S

Hit, RBNNEFPEEHAANEEEeval(XTH P BADN
FREXKENRE, —EENEAPBANFHEFESHEERNT
FEHNXEERAFTEFEHTAENITIE, F0"__import__

('os") ", BNMRBZASIKRZLZEEM, SR, WalUERARE
FEastiz i 19 % 2 ek Hliteral_eval(),
7412 FRHEXNRAY FEE

DRt ERTFHEE, BNRTEREGFHNTE, T1XFEF

—+"
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FEB,
>>>"Explicit i1s better than implicit.'[:8]
‘Explicit’
>>>'Explicit i1s better than implicit.'[9:23]
'Is better than'
>>>path="C:\\Python35\test.bmp'
>>>path[:-4]+'_new'+path[-4:]
'C:\\Python3b\test_new.bmp'
7.5 HAthf XHELR
7.5.1 textwraptE
AT T8 Mcenter(). ljust()EFFF & 7 7A X35 — € BIH R DS
BE, Brit = %M, Pythonir /& FEtextwrapiZt 7 & M A F 9 HE ik i %o
(1) wrap ( text, width=70) RE XN —EBXAKi#FHiTE ik
7, B—TABIwidtht™F#,
>>>Import textwrap
>>>doc=""Beautiful is better than ugly.
Explicit is better than implicit.
Simple is better than complex.
Complex is better than complicated.
Flat is better than nested.
Sparse Is better than dense.

Readability counts.

Special cases aren't special enough to break the rules.
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Although practicality beats purity.'"

>>>Import pprint

>>>pprint.pprint(textwrap.wrap(doc)) #E2A K E & KA 70
['Beautiful is better than ugly.Explicit is better than implicit.’,

‘Simple is better than complex.Complex is better than

complicated.’,

‘Flat is better than nested.Sparse is better than

dense.Readability’,

‘counts.Special cases aren't special enough to break the

rules.”,

‘Although practicality beats purity.']

(2) fill (text, width=70) e&&X— BRI AZEITH A B 5

17, ZMrT"\n'join (wrap (text, === ) ) ¢

>>>print{textwrap.fill(doc, width=20)) #3%1E E % & # 17 HE R

‘Beautiful is better

than ugly.Explicit

is better than

implicit.Simple is

better than complex.

Complex is better

than complicated.

Flat is better than

nested.Sparse Is



> N

better than dense.
Readability counts.
Special cases aren't
special enough to
break the rules.

Although

A practicality beats
P urit
y purity.
t >>>print(textwrap.fill(doc, width=80)) #3%35 & & Z # 1T HE AR
h
- ‘Beautiful is better than ugly.Explicit is better than
N implicit.Simple is
e
53 better than complex.Complex is better than complicated.Flat
B s better than
it | N
¥ nested.Sparse Is better than dense.Readability
A counts.Special cases aren't
o
_gg special enough to break the rules.Although practicality beats
T purity.

( 3) shorten ( text, width, **kwargs ) R ZUEET LA DLIE

NIEENTEE, ZAWNELXIEXAPHMBEESRZ=BFTHEHR ( 30U
o]

= )

7=

A—TZEBFR, WREBENIEEMNEEIR
HEFEEZNARHFEMRAIEEN ST,

>>>from textwrap import shorten

& I 5 1E XX

>>>shorten('Hello world!", width=15) #& E E B WHFT G =



'Hello world!"
>>>shorten('Hello world!" width=10) #$& & 89 % & A/
l['- -]l

>>>shorten('Hello world!",width=11)

‘Hello[---]'
_,,L_, >>>shorten('Hello world!",width=11,placeholder=".") #15 &
P s
Y
t ‘Hello.'
2 >>>shorten('Hello world!",width=11,placeholder="---") #{¥
n AEHNL
Yo
52 'Hello---'
H_ 1 1 . 1 1 . — |
¥ >>>shorten('Hello world!", width=5,placeholder="---') #}5 &
A TR AN
% 1 1
]

(4) indent ( text, prefix, predicate=None ) B ¥ X 374
THREHAFFIETSTRINEENTSZRUAIR, Bidpredicated
DARE A0 R iEHh IR ) A UR L AT IR D0 AT § F R/ o

>>>from textwrap import indent

—h

>>>example=""
hello

world
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a

good""

>>>print(indent(example,'+'*4)) #ZIA AT A E =T A0
EIE:

++++hello

++++ world

+++4 a

++++good

>>>print(indent(example,'+'*4,lambda line:True)) # A B 17
140 A 2R

e

++++hello

++++ world

++++ @

e

++++good

>>>print{indent(example,'+ *4,lambda line:len(line)<3))

#RAKE/NTFINFTHENTR

e

hello

world

a

++++



good
(5) dedent (text) REHARMEXEPE—THMEAL
MSTEFHR.
>>>from textwrap import dedent
>>>example=""
hello
,i\; world
good""
>>>print(dedent(example))
hello
world
good
(6) TextWrapperz,
BT B Hwrap(). fill). shorten() B ERNEEE Lo —
NTextWrappers£ L, ARAEHB AR ZEFNTE. WRFEME
WHXLDEREHE, iEEE 0B TextWrappers2 9L, mEF
5%“MAI o] DLEl B TextWrapperzs 89 L7l 28 5 B A1z L6 8 77 & o

>>>from textwrap import TextWrapper

CEHMALERRES 0o o ~< U

>>>wrapper=TextWrapper
(width=70,initial_indent="+",placeholder="---")
>>>printiwrapper.wrap('hello world'*40}))

['+hello worldhello worldhello worldhello worldhello

worldhello',’
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worldhello worldhello worldhello worldhello worldhello

worldhello',"'worldhello

worldhello worldhello worldhello worldhello

worldhello',"'worldhello worldhello

worldhello worldhello worldhello worldhello’,"worldhello

worldhello worldhello

worldhello worldhello worldhello’,"'worldhello worldhello
worldhello worldhello

worldhello worldhello’, 'worldhello worldhello worldhello
worldhello world']

>>>print(wrapper.fill("hello world'*40))

+hello worldhello worldhello worldhello worldhello
worldhello

worldhello worldhello worldhello worldhello worldhello
worldhello

worldhello worldhello worldhello worldhello worldhello

* worldhello

worldhello worldhello worldhello worldhello worldhello
worldhello

worldhello worldhello worldhello worldhello worldhello
worldhello

worldhello worldhello worldhello worldhello worldhello

worldhello



worldhello worldhello worldhello worldhello world
7.5.2 ZlbRR IR IR Ga T) HE
Pytho#r /& FEzlib g 2 B compress()Fdecompress() & % o]
METHENESEARES, EREZHEXNESARBHTS
o

>>>import zlib

_,nL_-, >>>x="Pythonf2[F BT RINEBE R ENERE, FEREZHR
#t'.encodel)

>>>|len(x)

72

>>>y=zlib.compress(x)

>>>lenly) #0 TEEREER/NNVER F4%

=l

83

>>>x=('"Python Z I E 4 '*3).encode()

EHRMALFEIM®S 0o o ~< T

>>>len(x)
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b4

>>>y=zlib.compress(x) #Z EEEEH 5 F bk X
>>>len(y)

30

>>>7=7lib.decompressly)

>>>len(z)

54
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l:l

>>>z.decodel)

'PythonZ | & H Python & 41| & $ Python & 31 & 4
>>>x=["EfE']*8

>>>y=str(x).encode()

>>>len(y)

104

>>>z=zlib.compressly) # L g F 1 R H#H TR LR

>>>len(z)

26

>>>7lib.decompress(z).decodel()
TEME',EMfE,EME,EF{ER,EFR,EFE"EF
=fE"]"

76 FHEFTE

F54

Pythonfr& FEstringi2ft T 2R XFHRNE . BFFH. 72
FE., JDNEEFH. TONREEILTHEYVZLEMRIEE,
>>>Import string
>>>x=s5tring.digits+string.ascii_letters+string.punctuation
#OREM F &

===

'0123456789abcdefghijkimnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ! "#-

$% &\ ()*

+,—.[<=>7@N\"_"{|}~'

>>>Import random
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>>>def generateStrongPwd(k): #4 AL 1E E K E M B 2558 F
GS=s

return’’.join{{random.choice(x)for 1 in range(k)))

>>>generateStrongPwd(8) #81 B 41 25 55

'‘@<JnORSI'

>>>generateStrongPwd(8)

'0.uE+1V

>>>generateStrongPwd(15) #1510 BB 25 55

"0|0*7Gwi.u..e/

7.7 Al L F R EB

#EPythonth, FRHERTAUTBXNR, AXFEHEZE, w
REEZUHTNE, REEMVNE—THINFHFESN R, WRHWL
PE NI FEENMNUNICODEZFEX R, o bUf#FE Hio.StringlO
X R 2arrayi Rk

>>>from o import StringlO

>>>s="Hello world"

>>>3i0=StringlO(s) #8| B T ZHF EXT R

>>>S10

<_i0.5tringlO object at 0x0000000003096EE8>

>>>sio.tell() #1&k Bl H i £

0

>>>sio.read() #M H 7] i B FF 63 B F 7 8

'"Hello world'
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>>>sio.getvalue() # RO EFFENEHBAR
‘Hello world'

>>>5]0.tell()

11

>>>5i0.5eek(B) #EFEM LA E

6

>>>sio.write('SDIBT') # A BRIV EFIEENFF 8, B 150

>>>sio.read() # A ST EF BT F S

>>>si0.getvaluel()

‘Hello SDIBT'

>>>510.tell()

11

>>>s="Hello world"

>>>from array import array

>>>sa=array('u',s) #f| B T FZHFEH R
>>>print(sa)

array('u’,"Hello world")

>>>print(sa.tostring()) #E B EZHENRA R
b'H\x00e\x00'\x00'"x000\x00\x00w\x000\x00r\x00Nx00d'\x00"
>>>print(sa.tounicode() #E B U TZHFEN R AR
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Hello world
>>>sa[0]="F' #IENIEENE FMF &
>>>print(sa)
array('u’,'Fello world’)
>>>sa.insert(5,'W') #FIEE EHFAZH
>>>print(sa)
array('u’,'Fellow world")
>>>sa.remove('l') #MlfRIEEF N E R LI
>>>print(sa)
array('u’, 'Felow world')
>>>5a.remove('w')
>>>print(sa)
array('u’,'Felo world')

7.8 PR 5E
MBEFHEPHEESENELANP X, TUREFZFSHNE

B ®ERLEH .

x="'Jdog¥E catbhF cupE Ftable{/R &'
c=[]
e=|]
ot
for ch in x: #4 F2HU 3 3C
if'a’<=ch<="Z'or'A'<=ch<="2"

t+=ch



EARMIAIE IS 0 T ~< T

/!

Gy
S

—=$

elif t:

e.append(t)

ot

if t:

e.append(t)

ot

for ch in x: #8 2B & 3L

if 0Ox4e00<=ord(ch)<=0x9fa5: #& & ;X = UNICODE %1% 35 E
t+=ch

elif t:

c.append(t)

=t

if t:

c.append(t)

=t

print(c)

print(e)

Pythond & ZjiebaflsnownlpfRF#h 3 7 X 4ria, oIl

& FBpiph ST RE, EARTSLETHEEBEN XFHTH
W, MAEREEEYNT EAXALBRNEREEANBLANR,

>>>import jieba #5 A\ jiebatE ik
>>>x="MEMEREEES N T EE X AN FENZREEZN

e
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>>>jieba.cut(x) #{# B 21 @ E#H 175018
<generator object Tokenizer.cut at 0x000000000342C990>
>>>list(_)
['riE" ) 0 ERE L BV RW, T B, AR L
LRSI 5 = A B
LR MR
]
>>>list(jieba.cut(" 4K #")
[ 4R A ']
>>>list(jieba.cut(' £ 1))
AN
>>>jieba.add_word('FE4EAR") #H fi11a] &
>>>list(jieba.cut('TE AXAR")) #15 F H7 A ZE 2E 17 5713
['TELRA]
>>>import snownlp #5 Asnownlpf ik
>>>snownlp.SnowNLP('S it 3 =, A 7R 1% F ). words
=TT i R A ) S oS o
>>>snownlp.SnowNLP(x).words
538", '8 ERE, B RW, TV ESRXAR
R STINE 5k = B
' RE R
Vo
7.9 XFEHENER
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Python¥ B EEpypinyin X F X FE| P Z a0, FH B o A0
May BERSEH,

>>>from pypinyin import lazy_pinyin,pinyin

>>>lazy_pinyin('EffE') #1& 0 $f =

['dong’,'fu’,'guo’]

>>>lazy_pinyin('ZE' 1) # 5 F EAH =

['déng','fu','gud’]

>>>lazy_pinyin(ZE"2) #7 — P SHE X, HFR R
F P

['do3ng’,'fud’,'guo?’]

>>>lazy_pinyin(EfE'3) # L IREIHZEFH&

['d",'f",'g’]

>>>lazy_pinyin(EE' 1) #EBRFE AT E RN Z ZF

['zhong','vyao'l

>>>lazy_pinyin('ZE[g',1)

['ch o ng','y d ng'l

>>>pinyin('EH') 1R B H =

[['ch o ng'l.l'y ang'll

>>>pinyin(' B AT, heteronym=True) #1808 & E F N B

[['zhong','chdédng’.,'tongll'yang'll'jie’,jie'll

>>>import jieba # L SLANHEF Njieba, XEH B HHE L&

>>>x="h & M EEtest123'
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>>>lazy_pinyin(x) # B 5118 F E & 3% fjieba¥ F& & 4315 Th 4
['zhong’,'ying’,'wen’,'hun’,'he’,'test123']
>>>lazy_pinyin{jieba.cut(x))
['zhong’,'ying’,'wen’,'hun’,'he’, 'test123]
>>>x="LUZR I & 89 KBk E & 0z

>>>sorted(x, key=lambda ch:lazy_pinyin(ch))
#HEHEN X FHITHF

RN SRR DUTRRE- S S U S8

710 BEZEBEMN

RBl7-1 RERGLVFRBNENRE, B EREEE
XAEENRHEL,

def crypt{source, key).

from itertools import cycle

result=""

temp=cycle(key)

for ch in source:

result=result+chr(ordi{ch) ord(next(temp}))

return result

source='Shandong Institute of Business and Technology'
key='Dong Fuguo'

print{'Before Encrypted:'+source)
encrypted=crypt(source, key)

print('After Encrypted:'+encrypted)
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decrypted=crypt(encrypted,key)
print('After Decrypted:'+decrypted)
R E 720 Ro

Before Encrypted:Shandong Institute of Business and Te:l‘moln%y
After Encrypted:{ e D)~ Uk»-~PT3 U "0, ]S/—-dB L JH + Y
;I"Llfjter Decrypted: Shandong Institute of Business and Technology

B72FFENEEREER

w~Bl7-2 RERF, ERRKEREIIER,

7% 34X 80 58 7R T 204a] { F Python#R & Ferandom 3E 4 B BE 41 %1
B, TERERRAEDHE RN IERRG AN KZIEERTAH,
MIEELETRERAENIIERFE L, BB R it ESHIESIER
HERF o

from random import choice,randint

import string

import codecs

#& HXFUnicodemiL R (B 77), TR I FZF WEE R IFRE

StringBase="w7684\u4e00\de86\ub662f\u6211'\udeld
\ub728\udeba’

def getEmail():

#ENEBBZER TIUEEY BiZd&

suffix=[".com’,".org’,".net’,".cn’]

characters=string.ascii_letters+string.digits+"_'

username="".join{(choice(characters) for i in range(randint
(6,120
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domain=""join({choice(characters)for i in range({randint(3,6))))

return username+'@'+domain+choice(suffix)

def getTelNol):

return’’ join({strirandint(0,9))for i in range(11)))

def getNameOrAddressi(flag):

"'flag=1% 7<% O BB % %2, flag=03% 7~ 1R [Bl ff A/ #h 1k

It flag==1:

#REB P EAYE R H2~5DXF

rangestart,rangeend=2,5

elif flag==0:

#{R 1% H HE7E 10~30 N F Z 8]

rangestart,rangeend=10,30

result ="".join({{choice(StringBase)for | in range(randint
(rangestart,

rangeend))))

return result

def getSex():

return choice(('$','&")

def getAgel):

return str{randint(18,100))

def main(filename):

with codecs.openlfilename,'w','utf-8'las fp:

fp.write("Name,Sex, Age, TelNO,Address,Email\n’)
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#BE A4 200D A KIS B

for 1 in range(200):
name=getNameOrAddress(1)
sex=getSex()

age=getAgel)

tel=getTelNol)
address=getNameQOrAddress(0)
email=getEmail()
line=",".join{[name,sex,age,tel,address,email])+"\n’
fp.write(line)

def output(filename):

with codecs.open(filename,'r','utf-8")as fp:
for line in fp:

line=line.split(’,")

foriinline:

print(i,end=",")

printi()

if_name__=="__main__'
flename="information.txt’

main(filename)

output({filename)

wBl7-3 N EHHAMBRFHENLERE,

iImport string



b=

b
e

EHMALGIIS 0o o~< T

&)

_*"

def check({pwd):

#BEWNANE LB L6 FH

If not Isinstance(pwd,strjor len(pwd)<6:

return'not suitable for password’

HZEWNREERESVEFHHENNNXR

d={1:'weak’,2:'below middle’,3:'above middle’,4:'strong'}

#73 ARIFCPpWAR ES AT NEFE. KEFHHNIE
ENIRR TS

r=[False]*4

for ch in pwd:

HEEBEHF

if not r[0]and ch in string.digits:

r[0]=True

EEAENEFE

elif not r[1]and ch In string.ascii_lowercase:

r1]l=True
HREBERETE

elif not r[2]and ch in string.ascii_uppercase:
r[2]1=True

ECBAEENREAFS
elif not r[3land ch in’,.1;7<>":
r[3]1=True
#EITESNF AR RO ZLEE
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return d.get(r.count(True), error’)

print(check('a2Cd,"))
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ENFRAXNEFHFELENFTAIR, ENFANEHNE
XHEXNEZLRE—XEFHLERFMENFTFSE, T URE. EiHh TN
EXNER. BRELEEKX, hFFHEEFREEN T EZREHLTER
RAAAIETNEE, Bla, EAFHENRAsplit)AEREEE—T 7R
&, MERENRAXTURAEMBEEZ ITHSEADRTT,; £H
FRBXN R 8split)FHIEE HRAN, REMIESRAESEZRAHINH
B, MENRANILEX—VIBESFIETEL,

8.1 IEN|FIXATIEE
8.1.1 IEMFRIANFEXIEX

ENRAXNBTFHREEACEAEREA, BIIGWHEE
ENRAXNTULERFEFRE, THEHR. BREEXNFRFSL
BEL, FANENRERN TFHFURS-1FR,

*=8-1 FMFRAAFEHLFEH
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TFH Ih #E % B
P 2 B 7 L 2 U 3 AR 1

* VG £ T 22 i ) 5 9 T BES 19 0 2l 2 vk B
Vi -+ 2 i 5 0 B TR 1 2l 2 vk

—~ 16 12 ¥4 e ¢ 1
VG £l | 22 R 2 0 B

~ VG L A T 6 5 7 o T 3 9 5 7

$ VL LS R O A L 00 7
VL i T 7 22 B0 0 Ak 1 AR T B 0 ] 2 R T R Wk g,

) EREMT BB R C« L+ .7, (n) . (n L (nem D Z B, o dE f0 " IE R

: 3 g B G RS T 0 < T IR GA B R D R T AR A R R
{1 7 7 ER "0o00" 11 o+ 77 FLIG AL 84~ o, ] o DL BZ A AT o

\ Fordi FAZIG 0 0% L7

\ntan e b B o 24 T 88 80 2% 0 R Ok TR B ER S B, GO\ IC AL P A i
a5 (-1 7] 5 75

\ PC i A 91

\n PC A 4 17

\r E A — 4~ [ %

\b VG i A 3] 3k i i

\B H\b & LHIE

\d VC A T #0541 25 T [0-9]

\D H5hd & LMY F[0-9]

\s VCFEAE 2 17 4 L s s R R 5 [ AN\ ]

\S H\s & LA

\w VG e A 5 A BT L F I 12 T [a-2A-Z0-9_]

W L\w & MR 5" A-Za-z0-9_1% %

O H 00T O 79 00 P9 B o — 1 8 e e 1%

“ e ) P4 s O U G (3 8 ) R T O B A 3 W R

' T8

(] VC £ T [ 69 FF 8 — A 4

[hxyzl | “RCEEDTM e R F R VSRR x. vz 2 40 B ol 54

[a-z] TR L DC S 52 A P P BT o] 5 7

Lhaz]

T2 1) 5 < o WG P e /) 5 0 S 5 22 B B 0 < 7
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§EM%$¢$%W=DFHﬂ1

WMRDNFANTFHEEXFRHEE, NFEERAN, &
FARBFTHE, AFFEINLELFZFHHRZERTRBEFHE, F
HFBEBPEEFHELFHTEN,, BEBRFHBTURLHP RN,
FTEATENREANXGBEFHFENER, BURFFE—
REER, WFEZE—1R%, BMNER,

8.1.2 IEMFIAXY BB A

FNFREXFHARTS ()" Rx—PFERX, BEFESHANA
BEA—TBEXNS, Fla, ' (red) +' TR
Bc'redred'. 'redredred'&— 1 HZ 1T EE 'red NFENR. EHFEYT
FRAEATT S EME # 7S L EEE, FRHNYT RIEAWRE

8-2FT7~o
FZ8-2FH BT EEE

' OE Ih & iR B8
{7P="groupname =) h R
{ Hil.msux) WA bR TR ILSF RO BT F S LSS iEn S R

C & {5 A~ 4% 9K i% DT A2 Y - 8¢ 5A L

{ 7P= groupname)

TR AE M 22 N A A 8 R groupname (7 T8

(74 o) 1&_!]\11#?"

(7 =) T 00 i 32 0 0 SR = I 0 4 1 5 o o B UG 2 (L F i
7 [l <=2 |5 N

(7=>+) T IE W F ik a2 15 AR = 5 0 FE7E T 7 0 v th BT A (B AR ]
E =Z AN E

(7<) wee) I I 0 ik 2 7 2R < VIS 08 P9 L A o R R IR A 0 A
Pl iR o] <21 2 R 5

(200 FIT IR0 ikl 2 I 51 VU5 00 P £ 7 0 6 o R 104 000 0 2 LAY

[l ) 22 05 0 1N 5

8.1.3 ENFIAXHBE

EENRATEZERER, BRE—

TFEHCE, BWAET
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BEFEENEMLE, CE-EFRNEX, REAEXEN AP R

RN o

(1) REENENXRAXESLEEFHS, RELRE S,

( 2 ) 'Ipjclython'al DAPL & 'python'. 'jython'. 'cython's

(3) 'la-zA-Z0-9I'al UL B —MEBEX/NEFHHEHF,

(4) Tabcl'aI A—PIEFEEE'a'. 'b'. '¢c'ZHHNFH,

(5) 'python | perl'st'p ( ython | erl ) "&B o] DLOT
B2 'python'zy 'perl',

(6) r (http://) ? ( wwwA. ) ?python\.org' R 8E IL fic 'http://
www.python.org'. 'http://
python.org'. 'www.python.org'#0'python.org's

(7) "http' LEELEL AT B ML http' F LN F R S

(8) (pattern) *. RFEXEEORH B R,

(9) (pattern) +. RFEXNEE —IRIF K,

(10) (pattern) {m, n}: AFEXEEm~nX, FEES
FHAERS

(11) ' (a|b) *c': REZT (07 ) asib, FERR
— T FEco

(12) 'ab{1, }'. #HirT'ab+', REEMUFHaF LGN ER—
THENFHONFHES,

(13) "la-zA-Z|1} ( [a-zA-Z20-9._]1) {4, 19}$'. LEKE
Ab~200FH &, DANFEALFEEOAIFTHT. F
&7, " " NFERSR,

(14) " (\w) {6, 201$': LEKEHNE6~200FFRFH, TR
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BRFH. HF. TE%k,

(15) "\d{1, 3N\d{1, 3N\d{1, 3N\d{1, 3}$'. KELEF
RFBEEEASEIPHL,

(16) " (13[4-91\d{8}) | (15[012891\d{8}) $'. KEAE
FREZBTABNFINSE,

(17 ) "[a-zA-Z]+$': BELEFFEETRBEFEX KRN
S5FH,

(18) "WwW+@ (\w+\.) +\Ww+$': BRELBTETFHEEEAHAERL
S i [ o |

(19) " (\=) Ad+ (\\d{1, 2}) ?%'. KEATFHEES
ARZHH2M/ N E B R,

(20) 'Nu4e00-\udfab]': MMELEFHFEINE HNT,

(21) \d{18} | \d{15}$': REAEFHTEBETAHSEFINE
o

(22) \d{4}-\d{1, 2}-\d{1, 2}'. EisEENBHE, fi
402017-3-30,

(23) " (?=%[a-z]) (?=%*[A-Z]) (?=xd) (?=*

[, ._]) .48, 1$': RELKEFHEECHRBEN, WARNBEEREF
BREFH, RUNEFH, HFAFAFTS (WRXES. KXF)

C FEZ% ), FEKESAME DS,

(24) " (LAWY, =%?]) +": MBALEFHETE
'/ L =0 %A T MIEEM, XTFEIEAESER
5-4,

(256) ' (. )W+ RREFEEFHFIEIN—RANZREER
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(26) ' ( ( ?P<f>\b\w+\b ) \s+ ( ?P=f) ) '. ILEESHIN
PR B BE]
(27 ) ' ( (?P<f>.) (?P=f) (?P<g>.) (?P=g) )" L

BEAABBEE XN BIES FRHAE

FAREIENE, FNRERXAZHGTES LNEE, ¥
AMRIEARE—EES, Flan Emaafl+o, ENFRIARN D1, 3N\
{1, 3N\\d{1, 3N\D{1, W' TUKREFZHBEE HIPHIL, =&
£1'888.888.888.888' XfMth sk B I E, EXLHFLHAEFTHMIP
ik, EREMERE, FUFRAR A8} | \d{151$'th R AT EFZHFS
EE NI IGMNEF, HARIEI—EESEZENEHHILES,

8.2 EEMFAENRANERrehIEFFF S
PythontrErei2ft 7 EN R IAXNBENTBENTIEE, BB
DEEEHreffh ik (IRS-3) ABFHFEH, hableHER
WEMENFRIEINEEEA (R83T) .

£8-3 refi b oh ity J 5k
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compilel pattern[ . flags |}

UF R

CECHa }Jl'{ string 1

7 71 o8 b BT A e 0 W 3R K o A R

findall{ pattern. string| . flags ]|}

1) tH 5 A E st 09 B A7 DL ACH

finditer{ pattern. siring. [lags=0)

PIEY L B s o T 5 T S L g
match 3f %

o T v g - TG T AT R

fullmatchi pattern, string. flags=0)

el AT RE L FE T 8 LR ] match AT 8 ok None

match(pattern, string] , flags])

WS 1 #  FF  Ak DC BC R LB 8] match 3§ None

purgel }

i AT 1E W Fak AL AT

search{ pattern, string[ + flags])

e gk B AR Bl match 38 8% None

split{ pattern. string| . maxsplit=10])

4 151 50 DG e 6 A B R

sub{ pat, repl, string] , count=07)

HEFRPITE par B9 VT & H repl B0, B B HFFER,
repl AT LA JE S 4 88 5 AR (0] <5 15 H5 0 W i FH R &, 1 0T i A R
@ ¥ B T4 - VT B2 (9 match %

subn{pat, repls string] , count==07)

FFEFT P AT A pat A4 VS A H) repl 8 R 040 & B F F
B AR e B0 oo EL . repl I LR SE AT & 0GB 9] 6T 2B Y
AP e i T R R fE T R T VL AC 9 match 3 &

ﬁq:' ﬁ%fiflagsﬁ’]ﬁ—ﬂdtrel ( E;._,m]:kgiﬂ‘h
5).rel ( XHEXRMZFENFR ) . reM

BF1, "RRAZBK/N

T2

( Z4TLEE ) . reS (FEXTFR " MEEEFHR, SFHT
&) . reU (i Unicode=ZF ) . reX ( ZBgER by, FoTbl

FERHERE ) NAEY

THE ) -

T RILER T B 2 E Brefi iR o 9 77 7AF0 IE U IR =040

BZFE0EZE, HEdmateh():

REATHAFTH S ER T,

Msearch(BEBTHEENZHEPHTIAE, XEDEREWEITEA
LR BlmatchX &, &M% [BlNone,

>>>import re #5 ArefEtk

>>>text="alpha.beta--

#:0 B F & &8

-gamma delta’

>>>re.split('[\]+' text) #{F A EFHEA R HT
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['alpha’,'beta’,'gamma’, 'delta’]

>>>re.split('[\.]+' text,maxsplit=2) #& % 77 fE 2K
['alpha’,'beta’,'gamma delta’]
>>>re.split{'[\.]+' text, maxsplit=1) #& Z 7@ 1%
['alpha’,'beta---gamma delta’]
>>>pat="la-zA-Z]+'

>>>re.findall(pat, text) #& 3 i 5 # 15
['alpha’,'beta’,'gamma’, 'delta’]

>>>pat="{name}’

>>>text='Dear{name}---'
>>>re.sub(pat,'Mr.Dong' text) #5 & & 2
‘Dear Mr.Dong---'

>>>5='asd’

>>>re.subl('als|d’,'good',s) #== 7F & E

‘good good good'

>>>5="It's a very good good idea"

>>>re.sub(r'(\o\w+N\'r'\1"s) # M ES N EE H1ia

It's a very good idea"

>>>re.subf('a’,lambda x:x.group(0).upperl(), aaa abc abde’)

#replh ol 1 A X &
'‘AAA Abc Abde'

>>>re.sub('[a-z]',lambda x:x.group(0).upper(),'aaa abc abde’)
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‘AAA ABC ABDE'

>>>re.sub('[a—zA-z]',lambda x:chr{ord(x.group(0))"32),'aaa
aBc abde’)

#ENFHANEHHR

'AAA AbC ABDE'

>>>re.subn('a’,'dfg’,'aaa abc abde') #1& [0 ¥ & £ £ FO & Hi K
5

(‘dfgdfgdfg dfgbc dfghde’,5)

>>>re.subf'a’,'dfg’,'aaa abc abde’)

‘dfgdfgdfg dfgbc dfgbde’

>>>re.escape( http://www.python.org') #=7 & & & X

"http\\.\WAVwWwwA\ python\\.org'

>>>print(re.match('done|quit’,'done’)) #IT & % I, 1% Bl match
PO

<_sre.SRE_Match object at 0xO0B121A8>

>>>print(re.match('done|quit’,'done!")) #IT &2 5 Th

<_sre.SRE_Match object at 0xO0B121A8>

>>>print(re.match('done|quit’,'doe!")) #ITL & Al Th,1& bl 2= 1{H

None
None

>>>print(re.match('done|quit’,'d!one!")) # L & AL IH

None

>>>print(re.search('done|quit’,'d!one!done’)) #IT B2 i T



<_sre.SRE_Match object at 0x0000000002D03D98>

THNREEATRNTZMEFZFAEFZ RN, R
BEESZZIMZRBUAGRE—T, BEHGRFFERUARE=AF
o

>>>Import re

>>>s='aaabbcde fff’

_,nL_, >>>""join(s.split()) # B & H 7 1 83X RV A

F ‘aaa bb ¢ d e fff’
‘: >>>""join({re.split('\s]+",s.strip()))
N RS ERreR R R BT B R TR
n ‘aaa bb c d e fff'
ﬁ >>>"" join(re.split(\s+',s.strip())) #5 £ —f7 R B %4
R 'aaa bb ¢ d e fff’
;Ff >>>re.sub(\s+',",s.stripl)) # E E{F Breff = R B 7
Ak
i ‘aaa bb c d e fff’
"‘T‘” THNREEALRE N 7 EZRMEBEFREPIEEANNR
=

>>>email="tony@tiremove_thisger.net"

>>>m=re.search{"remove_this",email) #{& FHsearch() 77 /% 1&

@l By match i &
>>>emaill:m.start()]+emaillm.end():] #=Z & £ K

‘tony@tiger.net’
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>>>re.sub(‘remove_this'," ,email) # 5 E{F ArefEZH f9sub() 77

‘tony@tiger.net’

>>>email.replace('remove_this',") #HE EF A FZFE 2R 7

'tony@tiger.net’
THAHREERMFANTFHRILIAFZFENTFERR,
>>>Import re

>>>example="Beautiful is better than ugly.’
>>>re.findall{("™\bb.+?2\b',example) # 1 = £FbFF 3L B 55 2 5 15
#ibghjm S “?" FoRFEFOCER

['better’]

>>>re.findall{("\bb.+\\b',example) #& (&I B IL AL 5 R
['better than ugly']

>>>re.findall{("\\bb\w*\\b',example)

['better’]

>>>re.findall("\Bh.+?\\b',example) #F~ UhF L BEE&EFhFH

4 335 I 2 56 )

['han’]

>>>re.findall("\b\w.+?\\b',example) #F & & i3
['Beautiful’,"is’,'better’,'than’, 'ugly’l
>>>re.findall("\w+',example) #57H .13

['Beautiful’,'is’,'better’,'than’,'ugly’l
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>>>re.findallr\b\w.+?\b',example) #{F B 4= & &£
['Beautiful’,'is’,'better’,'than’,'ugly']
>>>re.split(\s',example) #{F BT ZE B FF SR F £ S
['Beautiful’,"is’,'better’,'than’, 'ugly.']

>>>re findall(\d+\\d+\\d+", ' Python 2.7.13")

#ER I ROx xxERANEF

['2.7.13']

>>>re findall(\d+\\d+\\d+','Python 2.7.13,Python 3.6.0')
['2.7.13",'3.6.0']

>>>5="<html><head>This is head.</head><body>This Is

body.</body></html>'

>>>pattern=r'<html><head>(.+)</head><body>(.+)</

body></html>'
>>>result=re.search(pattern,s)

>>>result.group(l) #58 — P FHE
'This is head.’
>>>result.group(2) #58 — P
‘This is body.'

83 FAHLENRAAXNRAEFFFE
BEAREEEHreERE T AENRANLEFZHS, B
BENFRAIHNRERTEZNINE, FRARBFEEHENFRIAEAITR
AMRET RS FHENLERE, RRHETENRANFFSLED

BE. B ArefE Bcompile() 77 7&3E IE NI KA =\ 48 3% A IE N FRiX



\

EARMIAIE IS 0 T ~< T

/!

Gy
\

——=$

MR, ARBERENRENNREHEN T EZHITFRH B LE,

1. match(). searchl(). findall()

IENF|A R X & Bmatch ( stringl, posl, endposl] ) &
FHEFLABEEMNEARATER, RALMNBINAEFTFEFLIAIEE

L&, search ( stringl, posl, endpos]]) A ELEBENFRHENRIEETE
Eh#H7#%E, findall ( stringl, posl, endpos]]) =B AR

TS IENRATNNF R/ S HAREINIR O
>>>Import re
>>>example='ShanDong Institute of Business and
Technology’
>>>pattern=re.compile(r\bBw+\b') #& # DIBFF L 69513
>>>pattern.findall(example) #{# A 1F | F= 1k = % & #9findall()
JE
['Business’]
>>>pattern=re.compile(r\w+g\b') #&E DI F f g% E I H$13
>>>pattern.findall(fexample)
['ShanDong’]
>>>pattern=re.compile(r\bla—zA-Zl{3N\b') #E K3 FE &I
i 5.15]
>>>pattern.findall{fexample)
['and’]
>>>pattern.match(example) #M = £F & FF 3 FF 46 PL B2, 5k MOR
(=]

't

[l

H
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>>>pattern.search(example) #7E B P FFE PR, A TH

<_sre.SRE_Match object;span=(31,34),match="and'>

>>>pattern=re.compile(r\b\w*a\w*\b') #E X i 5 & H F &4
i 5. 15]

>>>pattern.findall{example)

['ShanDong’,'and’]

>>>text="He was carefully disguised but captured quickly
by police.”

>>>re findall(rw+1y" text) #E R B UFE A SIVEE N H§
18]

['carefully’,'quickly’]

2. subf(). subn(l)

IENFRIA T & B9sub ( repl, stringl, count=0]) Fsubn
(repl, stringl, count=0]) FZAARLNFRHESRINGE, RPS
repla] AAF RS HIRE FRF SN T EANR,

>>>example=""Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse Is better than dense.

Readability counts."

>>>pattern=re.compile(r\bb\w*\b',re.l) # L &2 bz BF 3k 59
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>>>print(pattern.sub('*' ,example)) #4 & &4 4 $i5 i
S #

*is*than ugly.

Explicit is*than implicit.

Simple is*than complex.

Complex is*than complicated.

Flat is*than nested.

Sparse is*than dense.

Readability counts.

>>>print(pattern.sub(lambda x:x.group(0).upper(),example))

#ILFT B LEEME S A KE

BEAUTIFUL is BETTER than ugly.

Explicit is BETTER than implicit.

Simple is BETTER than complex.

Complex is BETTER than complicated.

Flat is BETTER than nested.

Sparse is BETTER than dense.

Readability counts.

>>>print(pattern.sub('*',example, 1)) # A & #— &k

*is better than ugly.

Explicit is better than implicit.

Simple is better than complex.
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Complex is better than complicated.
Flat is better than nested.
Sparse is better than dense.

Readability counts.

>>>pattern=re.compile(r\bb\w*\b') #0C iz DL F &bIF L a0 8§

18]

>>>print(pattern.sub('*',example, 1)) #5 F & £ 4N HF P
o *

# A B —R

Beautiful is*than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

3. split()

IF N FIA A & Msplit ( stringl, maxsplit=0] ) & RE
INFFFEE DR,

>>>example=r'one,two,three.four/five\six?seven|eightlnine|
ten’

>>>pattern=re.compile(r'[,.\?[IN]') #1 B EZ P T g8 71 fe &F

>>>pattern.splitfexample)
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['one’,'two’, 'three’, 'four’, 'five','six’,'seven’,'eight’, 'nine’,'ten']-
>>>example=r'one1two2three3fourdfivebsix6seven7/eight8nine9ten'—

>>>pattern=re.compile(r\d+') #F B ZE A S RH

>>>pattern.split(example)

['one’,'two’, 'three’, four’, 'five','six’,'seven’, 'eight’, 'nine’,'ten']-

>>>example=r'one two three

four,five.six.seven,eight,nine9ten’

>>>pattern=re.compile(r'l\s, \d]+') # 2 F S RHFEE

>>>pattern.split(example)

['one’,'two’, 'three’, 'four’, 'five’,'six’,'seven’, 'eight’, 'nine’, 'ten’']—

8.4 match¥t &

IF M| iR TR B 31 1E M 2R IA 30X R BImatceh() 77 A Fsearch)

Y FAMLEEA N EE 1R Bl matchX R, matchX R 603 E A F groupl)
T (RETEN—TRZTFEREIAS) . groups) ( 1BE—TE&LAE
M B FEAANBNITA ) . groupdict) (REOBESEENFTIEG
FREANETNFTH ) | start() (REEEFEIAZTHNELALE ) .
end() ( REEEFEIAZNERUENT —NMILE ) . span() (1R
B— T EaEEFEINTEGNEMNERVEN — MM ENTA )
Eo
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T IR E 7= 7 matchX & 89group(). groups() 5 groupdict

VAR HEMb RN K.

>>>m=re.match(r'w+)(\w+)","Isaac Newton,physicist’)

>>>m.group(0) #1IE B B MED AR

'Isaac Newton'

>>>m.group(1) #IREFE—TFEA AR

'Isaac’
>>>m.group(2) #1IRE &E N FHEARNE
'‘Newton'

>>>m.group(1,2) #1IREIEEN Z PN FEAANS

("lIsaac’,'Newton’)
TEHHNREERT FEIYT BEENEE.

>>>m=re.match(r'(?P<first_ name>\w+){?P<last name>\w

+)","Malcolm Reynolds”)

>>>m.group('first_name') #fF B BN FER

‘Malcolm'

>>>m.group('last_name’)

‘Reynolds’

>>>m=re.match(r'(\d+)\.(\d+)","24.1632")
>>>m.groups() #1& Bl Fr A L g B FE = (A B2 IFE 01
('24','1632")

>>>m=re.match(r'{?P<first name>\w+)(?P<last name>\w

+)","Malcolm Reynolds")



>>>m.groupdict() #1882 301K [B] [T At 49 245 52

{'first_name':"Malcolm’,'last_name':'"Reynolds'}

>>>exampleString=""There should be one——and
preferably only one——obvious way

to do It.

Although that way may not be obvious at first unless you're

. Dutch.

EHRAIFE IS 0 o ~< '0;831-

¢\
/

S

Now is better than never.

Although never is often better than right now.""'
>>>pattern=re.compile(r'(/<=\w\s)never(?=\s\w)')
#E N O FH L FE E Bnever
>>>matchResult=pattern.searchiexampleString)
>>>matchResult.spani)

(172,177)
>>>pattern=re.compile(r'(/<=\WwW\s)never’)

#E PN T FRENHET
>>>matchResult=pattern.searchliexampleString)
>>>matchResult.spani)

(156,161)
>>>pattern=re.compile(r'(?:is\s)better(\sthan)’)
#2 3 AI I Zisbetter thandi &
>>>matchResult=pattern.searchiexampleString)

>>>matchResult.spani)
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(141,155)

>>>matchResult.group(0) #280F =8 ME

'Is better than'

>>>matchResult.group(1)

‘than’

>>>pattern=re.compile(r“\b(?i)n\w+\b')

#E R UNNF B L FrH £13

>>>Index=0

>>>while True:
matchResult=pattern.search({exampleString,index)
If not matchResult:

break
printimatchResult.group(0),":",matchResult.span(0))
iIndex=matchResult.end(0)

not:(92,95)

Now:(137,140)

never:(156,161)

never:(172,177)

now:(205,208)
>>>pattern=re.compile(r'(?<!not\s)be\b’) #E L AT % F H

1alnotAY B ialbe

>>>Index=0

>>>while True:
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matchResult=pattern.search{exampleString,index)
If not matchResult:

break
printimatchResult.group(0),":',matchResult.span(0))
iIndex=matchResult.end(0)

be:(13,15)

>>>exampleString[13:20] #XIF— F & R 2 & E 1
'‘be one-'

>>>pattern=re.compile(r'(\o\w* (?P<f>\w+)(?P=f \w*\b)’)
#ILBL B ELR1E R 78§15

>>>Index=0

>>>while True:
matchResult=pattern.search(exampleString,index)
If not matchResult:

break
printimatchResult.group(0),":",matchResult.group(2))
index=matchResult.end(0)+1

unless:s

better:t

better:t

>>>s="'aabc abcd abbcd abced abedd'
>>>p=re.compile(r'(\b\w* (?P<f>\w+)(?P=f\w*\b)')

>>>p.findall(s)
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[(‘aabc’,'a’),("abbed’,'b"),('abeced’,'c'),('abedd’,'d')]

8.5 FBEEFEM

wBI8-1 EFAENRANERFHEFHNEIESHE,
import re

telNumber="Suppose my Phone No.is 0535-1234567,
yours is 010-12345678,

his is 025-87654321.""

pattern=re.compile(r'(\d{3,4)-(\d{7,8})') #F &, 12 S 5 @ T &E

L
o

index=0
while True:

matchResult=pattern.search(telNumber,index) #M IS E{I &

FH 45 L&D

if not matchResult:

break

print('—"*30)

print('Success:’)

for 1 in range(3):

print('Searched content:’,matchResult.group(i),\

‘Start from:’,matchResult.start(i),'End at:",matchResult.end(),

‘Its span is:',matchResult.span(i})

index=matchResult.end(2) #}5E TR B Y F 15 B
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~BiI8-2 (¥ AHIENFIATIRIPythonfE fFPHIE R . HAEHE
UK T EBEIRRF

% T T M RS {2 77 A FindldentifiersFromPyFile.py, &< 12
REHERFERGS “Python FindldentifiersFromPyFile.py B £ 3 #
2" B L HIRX S P NIRRT,

import re

import os

import sys

classes={}

functions=]]

variables={"normal’:{},' parameter':{}, 'infor":{}}

"'"This Is a test string:

atest btest=35

to verify that variables in comments will be ignored by this

algorithm
def_identifyClassNamesl(index,line):
"'parameter index is the line number of line,
parameter line is a line of code of the file to check'"
pattern=re.compile(r'(?<=class\s)\w+(?=.%?:}')
matchResult=pattern.search(line)
if not matchResult:

return
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className=matchResult.group(0)
classes|className]=classes.get(className,[])
classes[className].append(index)
def_identifyFunctionNames(index,line):
pattern=re.compile(r'(?<=def\s)(\wv+)\({.* 2)\{(72=:)")
matchResult=pattern.search(line)

If not matchResult:

return

functionName=matchResult.group(1)
functions.append((functionName,index))
parameters=matchResult.group(2).split(r',’)

If parameters[0]=="":

return

for v in parameters:
variables['parameter'][v]=variables['parameter'].get(v,[])
variables['parameter’][v].append(index)
def_identifyVariableNames(index,line):

#find normal variables,including the case:a,b=3,5
pattern=re.compile(r\b(.* ?)(?=\s=)")
matchResult=pattern.search(line)

If matchResult:
vs=matchResult.group(1).split(r',’)

for v In vs:
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#consider the case'if variable==value’
11N v:

v=v.split{)[1]

#consider the case:'al[3]=3'

'l v

v=v[0:v.index('['}]
variables['normal’l[v]=variables['normal’].get(v,[])
variables['normal’][v].append(index)

#find the variables in for statements
pattern=re.compile(r'(?<=for\s){.* ?)(?=\sin}’)
matchResult=pattern.search(line)

If matchResult:
vs=matchResult.group(1).split(r’,")

for v in vs:
variables|'infor'][v]=variables|['infor'].get(v,[])
variables['infor'][v].append(index)

def output():

print("="*30}

print{'The class names and their line numbers are:’)
for key,value in classes.itemsi):
printlkey,":",value)

print("="*30}

print('The function names and their line numbers are:’)
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for i in functions:

print(i[f0],":",i[1])

print('="*30)

print('The normal variable names and their line numbers
are:')

for key,value in variables['normal’].items():

print(key,":",value)

print('—"*20)

print{'The parameter names and their line numbers in

functions are:’)
for key,value in variables|['parameter’].itemsl):
print(key,":",value)
print('="*20}
print('The variable names and their line numbers in for

statements are:’)
for key,value in variables['infor'].itemsl):
printlkey,":",value)
#suppose the lines of comments less than 50
def comments(index):
for 1 in range(50):
line=allLines[index+i].strip()
If line.endswith("™"')or line.endswith("""):

return 1+1
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if_name__=="__main__'
fileName=sys.argv[1] #6555 75 %

If not os.path.isfile(fileName):
print("Your input is not a file.')
sys.exit(0) #1& H} L A FEfF

If not fileName.endswith('.py'):
print('Sorry.l can only check Python source file.")
sys.exit(0)

allLines=[]

with open(fileName,'r')as fp:
allLines=fp.readlinesl)

index=0

totalLen=len(allLines)

while index<totallLen:
line=allLines[index]

#strip the blank characters at both end of line
line=line.strip()

#ignore the comments starting with'#'
If line.startswith('#'):

index+=1

continue

#ignore the comments between'"'or

If line.startswith("""""Jor line.startswith("""""):
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index+=comments(index)

continue

#identify identifiers
_identifyClassNames(index+1,line)
_ldentifyFunctionNames(index+1,line)

_identifyVariableNames(index+1,line)

index+=1

output()

~18-3 £ F IE N FRIATUA E Pythoniz 7 89 KEE Rg & B RF
S,

KB RIEEEREPYthonf2 F N —EEXYE, B, B8
FRMUETHE=E, ESERXASA—TER, ATRNNEERZ
BEER=ZT, TBRETERE, F%5., FHEREAXSRE8-25
H RS A —HF .

import sys

import re

def checkFormats(lines,desFileName):
fp=open(desFileName,'w')

for i,line in enumerate(lines):
print('="*30)

print(‘"Line:",i+1)

if line.strip().startswith('#):

print(""*10+'Comments.Pass.’)
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fp.write(line)

continue

flag=True

#check operator symbols
symbols=["""+"'"=""F' L FE  sS e = == R
/=]

temp_line=line

for symbol in symbols:
pattern=re.compile(r\s*'+re.escape(symbol)+r'\s*’)
temp_line=pattern.split{temp_line)

sep=""+symbol+"

temp_line=sep.join{temp_line)

If line!l=temp_line:

flag=False

print{("" *10+"You may miss some blank spaces in this line.’)
#check import statement

It line.strip().startswith({'import’):

if','In line:

flag=False

print(""*10+"You'd better import one module at a time.")
temp_line=line.strip()
modules=temp_line[temp_line.index("")+1:]

modules=modules.strip()
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pattern=re.compile(r\s* \s*’)

modules=pattern.splitimodules)

temp_line="

for module in modules:

temp_line+=linel:line.index({'import’)]+ ' import’'+module+"n’

line=temp_line

pri_line=lines[i—1].strip()

It pri_line and(not pri_line.startswith('import'}))and\

(not pri_line.startswith('#')):

flag=False

print(""*10+"You should add a blank line before this line.’)

line="\n"+line

after_line=linesli+1].strip()

It after_line and(not after_line.startswith('import'}):

flag=False

print(""*10+"You should add a blank line after this line.’)

line=line+"\n’

#check if there is a blank line before new funtional code
block

#including the class/function definition

If line.strip{land not line.startswith(''Jand i>0:

pri_line=lines[i-1]

It pri_line.strip(land pri_line.startswith("'):
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flag=False

print(""*10+"You'd better add a blank line before this line.")
line="\n"+line

It flag:

print("'*10+'Pass.’)

fp.write(line)

fp.closel)

if_name__=="__main__'
fileName=sys.argv[1] #8655 {75 %1
fileLines=[]

with open(fileName,'r'}as fp:
filleLines=fp.readlines()
desFileName=fileNamel[.-3]+'_new.py’
checkFormats(fileLines,desFileName)
#check the ratio of comment lines to all lines

comments=[line for line in fileLines if line.strip().startswith

ratio=len(comments)/len(fileLines)

If ratio<=0.3:

print('="*30)

print('Comments in the file is less than 30%.")

print('Perhaps you should add some comments at

appropriate position.’)
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import 0s

import re

def detectlframe(fn):

# R TL X A B #1513

content=(]

with open(fn,encoding="utf-8')as fp:

HEBXHENPET HEANNZ B FF ARRINE IR F

for line in fp:

content.append(line.strip())

HEFEN S EENFHS

content=""_join(content)

#IEN| FRIAT

m=re.findall(r'<iframe\s+src=.%*?></iframe>",content)

if m:

#IR O] 342 FO R O\ B HE 22

return{fn:mj}

return False

for fn in{f for f in os.listdir(".')if f.endswith({".htm!",".htm"}))):

r=detectlframe(fn)

if notr:

continue
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for k,v in r.itemsl).
print(k)

for vw in v:

print{"\t’,vv)
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AR T Z

\AE

TLTIE =

E9-2 {# AWinhex+ A F RES[ITHA I HIT LG

i /B S (D

BEEXRHAE—H

gmw%$¢ﬁ%m=o:~ﬂﬁ§

1, BERITAXHEHUBRXHENR, AEBEIZXEFXNRIXGEAR
TR, EA. MR, BRFEE, REXAFREXHRAS,
9.1.1 A& & open()
PythonWEElﬁopen{}ﬁfl«ﬁﬁﬁ'}'ﬁﬁﬁﬁﬂ%%kﬁi#%ﬁ‘l@
XHNR, ZEUTENAZEZNT, ATRZSHHEGTIHINE, &
AN AR ELSFENSEHEERIT,
open(file,mode="r" buffering=—
1,encoding=None,errors=None,newline=None,

closefd=True,opener=None)

N E E$open|MWEESEH S XWTF,
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(1) BEfileiEE BT AU ENXEFLR, WRZXER
HYAMBEFRT, TUFEABNEERENEERE, ATROBRESHE
F\EFSHHA, TUEARIBFHS,

(2) Z#umode ( BUESEBEI M R9-1 ) IEEFTHAXEENL
BaAX, fli “2RE” “KAE" “EF" BN “THHR
B O"THEHEES" %, BRAA "XEXREERX" . UFRRARITH
AR, XHEHNVBNERERR, M "RE” 1 "R5" &3
FTFF B SO e SN B B 50k, L "B RAITH N X
HOVBNEAXERE, M "RiE" ARAIFAXGEEHTEAS
21, Rz %,

(3 ) Z#bufferingfs EXE XHHNEFEIN, #{E0 ( RE
“HBIEXFTMA ) RRAER, BE ( REXFERFTMAE )
RRFERATEFELN, KTIHRRFURTEPIXAKN, BIME
1o BEABIMEE, ZHBICHFRNEZEXXERXHFYUEEKR
INBBR D EF AT, %) Fio.DEFAULT_BUFFER_SIZE, ZH I XK
X (isatty()17&1B B True ) RATEFER . EFNGIESERX
HRAFERENFTHEXHNESERE, MESETHTUER
EAXY, SEFEFTENREABIush0 A ERTHEEGETHNRES
ANBEEH, PG REBERS 7T XHRERE, BHIER T H#
BERE®,

(4) Z#encodingts EX X AHFTHRIGABILA TR, RiE
AT XAEREIN, I RUEHAPythonZFHNERIE N, WGBK. UTF-8,
CP936%, # ML¥Rr4E codecs,

(5) Z#newline RiE A FXAEDR, BETRLE
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None. ". "\n'. \r'fI\\n'f MIERI— 1, REXGPHRTHFAE,
WMRPITIEE, open(BEIRE — P A RAXHXNR, B
WZ XN RE I X #HIT RS E#E, WRIEEXHATFE. HE
PR AN | B == 8] AN 9% 5 Ko th 7 (B & B8 B D04 X 5ROK WU 9 i =
Fo FHNRIESHE., EFRNTHTRINIXXHHEEZT S TN

HI XX R o

f1=open('filel.txt’,'r")

f2=open('file2.txt’,'w')

SXHXHATRETUE, —EEXAXHXNR, XS EE
PRAUE P8 89 FE T 2 e BIR R T2 XA o

f1.closel)

mEIENE, BMES 7T XAXHARIE, WEERIEXH
—EREBIER XA, Fli, WREITHFXHZENXAXTZ/ AL
THEIXRSEREFBAR, RNXHRELTEES XA, AEEXHFNRE
HEFEHINIDNBMwithX#F, B DIA R EE R X [,

91 XM FEA

izt i 1]
ro | B IR DB L VT R L R S A A T S R

w | HEREA MELCHCHFE EFEEHFAE
x| T B E T R S PR O A AR W

B BT L R b A

b | ] HE AT o 2 S 0 D L il e ST S R A 48 5 encoding B ¥

L S AT R B A
I i S Ol g H o e S D

Q12 XENERERMESERTE
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WRHITIEER, open()BEFIRE — Mo RN XHFXNR, 18
HZXHENRATUN X HITEERE. XHENREHABRMEWRI-2
Ffiire

*x9-2 XHHKEAEM

I i B

buffer 3R (0] 49 i S 1 6 2 o R &

closed Wy S R T OC T L SO IE T W R ] True
fileno SCPF S . — B A RO T T

mode AR (] 3 i ) 7 FF B8 =

name iR [ 31 i) 45 B

XHXNRERAAEZURI-3NT. BREFANRBENE, XH
EEREHEINRGBZENREXHEFTNME, G, DIRER
TA—TXAXH, RBIOTFR, SEmNEXHEFTBEHNIE DT
FRHANMNE, BRXERNFHANKRIENXHIEFTAN S E IS,
EAXHNERERSBREBEENS .

*xO-3 XHMEKEMAE
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e

gmwmwﬁﬁmmso:~ﬂn

HoE

Ih g ik AR

closed )

UG KA ET A O R e SO R BROCCE R 2

detachi )

o AR o) 2 A0 b . — B 2 e L SR R T L R A TF
i A fif 8 £

flushi y

LR vh LAY UE S A SRR 8 A S S

read{ [ size |}

N A S L size -5 95 (Python 2. x) 8 £F (Python 3. %) @9 4 £ 4E
Sy 855 523 1] o mg b 0 R S b MR e 09 3R (] A size
WU e s 1 LRI AT 1Y

readabled )

0 3, 21 A R T

readline( )

M A S b HC— 7 A & LR ]

readlines( )

seek{ offset] . whence])

AP T CARE N — P FRREATI D B EET R, TR
e HEEANT. Al

0 PR R B BIRT AY 00 B Loffset #aR M AT T whence (i B . whence 3
OFmM LTl Fm W YHE SRR 2 fn A R A
Wit W2l R 0

seckablel )

tell(}

1L T U o U G o 1 (T L o N . T Wil 1 R T 2 =
seek (), tellC )l truncate DI 240 H 78

ACR SUE RN T A

truncatel [ size])

B 1 SR B BB SCPF AR RN WRAEE T size, WA I 4 FHTE
f 2 i B AR H BT A size 0~ 0 A0 A9 — Tt AN

write(s)

JEFFR s MNES A i

writable( ¥

i g R

writelines(s)

R S R A A SO AR IR AT A

F 9N, PythonFr/ FEcodecs$ Bopen() & # 321t 7 FTFF 3¢

HHTheE, 1RO

—~StreamReaderWriter®t &, EREZEHEXHNIETS

Bk, MRATMAZEWT .

open

(filename, mode="r',encoding=None,errors="strict’,buffering=1)

HPHSHE X SHE R open(X(, XHIETRiEE

TencodingZ#HEsi SR bIER —#HER ., IEFEcodecsTHX

HE RS A
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If encoding is not None and’'b'not in mode:

#Force opening of the file in binary mode

mode=mode+'b’

9.1.3 L FXE#EEGwith

AXEFES, REXHNAEFREER L TXEEE
with, XEFwithal UEzNERRE, TREATAREE ( BEENR
WBslR7THE ) BkiwithiR, SEERIEXHIRIEGXHA, = IFERED
R\TEEREMNEEHFNZRIBRIN ETFX, BT XHEE.
HiEEERE, MEREERE. ZEBRSZHBERIHNGINREERES

B, ATXHABESN, withiBaAEZEDT .

with open(filename,mode,encodinglas fp:

#HXESBEE XHXNRIpES XHFRENIET

F, ETXEREEBOWIthEXF TENAE, #H—FEk
TRENARS,

with open('test.txt’,'r')as src,open('test_new.txt’,'w')as dst:

dst.write(src.read())
9.2 XAXHABRBREROIBIL

AAEFLELRY, XAXHAHE CHEM "HFIFT
SHNEAFEN, AREXEAXHFARN, —EEIRFHENRTG
B, SNUTEESFLWASNIEMARFLE, ZH5, EXEEAT
ERAXHNRAWite)TEABEAXHN, K EHNEBRENEANNFTH
HE, WRERERXITHTF, TUEFSAsysiZER, REHITIEC
sys.stdout=open ( 'null', 'w') , IEFBEAXENBEFAESETREA
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HNFZFHEE T,

~Bl9-1 FFHEEAXKXY, AEBEBIHHEH,

s='Hello world XAXHMEEITE XAXHENEANTE
\n'

with open('sample.txt’,'w')as fp: #2K 1A {# FH cp9364% i

fp.write(s)

with open('sample.txt')as fp: #2K A {F Hcp93648 15

print{fp.read())

AB9-2 F— T CPI36HIIE NN AXHFPHABTEEHE
H 2 B —MEAUTF-84 L 8 XA X b,

def fileCopyl(src,dst,srcEncoding,dstEncoding):

with open(src,'r’,encoding=srcEncoding)as srcfp:

with open(dst,'w',encoding=dstEncodinglas dstfp:

dstfp.write(srcfp.read())

fileCopy('sample.txt’,'sample_new.txt’,'cp936’, 'utf-8')

~Bl9-3 EBHH L X AKX FNEFEITAR,

with open('sample.txt')as fp: #{& 1% X 4 X FH CP936 4% 14

for line in fp: #3C X RO I E EE R

print(line)

w~EI9-4 RZEEH — T XA X sample.txt, FHPFE13,
4R F Rt a i,

with open('sample.txt’,'r+')as fp:

fp.seek(13)
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fp.write(' iz ")

~Bil9-5 1% X Hhdata.txth HETEE, iEELH < EE
ARXESHRE, REEFERMAELD, SHEAFAFEBAEA
SCA S data_asc.txt .,

with open('data.txt’,'r")as fp:

data=fp.readlines() # I FT B 17

data=[line.strip()for line in data] #Mi (ST BN MN =8 F

data=',"join(data) #& ¥ H T

data=data.split(',") # R E R BE N F T &

data=[int(item)for item in data] #4&# A F

data.sort() #7+ 5 HE FF

data=',".join(map(str,data)) #F & R L A ZF &

with open('data_asc.txt','"w')as fp: #F GRS AN XH

fp.write(data)

A~Bl9-6 HiF XAXH P EKITHKENZITHAR,

with open('sample.txt’)as fp:

result=[0,"]

for line in fp:

t=len(line)

if t>result[O]:

result=[t,line]

print{result)

~B19-7 {F BErEE|jsont T HIERZ



JSON ( JavaScript Object Notation ) 2 —fIZ S KN EIER
g, BTRENRE, NS T SBITHOER (—RATIE
AR ETRERE ), E—MHERBENRIESHILEI, Pythonfrk
FEjsoni2 Xt JSONBI X ¥ o

EARMIAIE IS 0 T ~< T
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>>>|mport json

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

>>>json.dumps(x) #3313 #1745 55
11,231

>>>json.loads(_) ### 15

[1,2,3]
>>>x={'a"1,'b":2,'c":3} #3Xf F i 4748 5L
>>>y=|son.dumps(x)

>>>typely)

<class'str'>

>>>|son.loadsly)

{'a"1,'b":2,'c":3}

>>>with open('test.txt’,'w')as fp:
json.dump({'a:1,'b":2,'c":3},fp) #B5 A X

>>>Wwith open('test.txt’,'r')as fp:

print(json.load(fp)) #A 34t EY

{'a"1,'b"2,'c":3}

~Bl9-8 £ HesviEREE XH A A,

CSV ( Comma Separated Values ) # =X EH TR X



ANIEETABZNSAFSH . PythontrA& Ecsvig it Breader.
writersf & f0DictReader. DictWriterz£ R i #h sz 35 7 CSVAR = U 89452
E81E. B, covkitZRFHSHAARTLMEZ X TFCSVXHHZE

o

b
e

—é%ﬂ%$¢ﬂ%ﬂ=orﬂﬂﬁ

RS H Mgl e, B@OAA AT ISZ T 69 R .
https://source.opennews.org/en-US/articles/eleven—
awesome—things—you—can-do
—csvkit/s
>>>Import csv
>>>with open('test.csv’,'w',newline="")as fp:
test_writer=csv.writer(fp,delimiter="",quotechar="") #£// &
writerdt &

test_writer.writerow(['red’,'blue’,'green') #E A—17 A A

0%

test_writer.writerow(['test_string']*5)
>>>with open('test.csv',newline="")as fp:

test_reader=csv.reader(fp,delimiter="",quotechar="") #£| &

readerf R
for row in test_reader: #1BA T H 17
printrow) #8171 A — 3Kk @
['red’,'blue’,'green’]

['test_string’, 'test_string’, 'test_string’, 'test_string’, 'test_string']-

>>>with open('test.csv',newline="")as fp:

test_reader=csv.reader(fp,delimiter=":',quotechar="") #{¥
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for row in test_reader:

printirow) #3 2, 5 t B H A E

['red blue green’]

['test_string test_string test_string test_string test_string’|
>>>with open('test.csv',newline="")as fp:
test_reader=csv.reader(fp,delimiter="",quotechar="")
for row in test_reader:

print(’,".join(row)) # B F AL FIFHE X

red,blue,green
test_string,test_string,test_string,test_string,test_string
>>>with open('names.csv’,'w')as fp:
headers=['"#[X','& F']

test_dictWriter=csv.DictWriter(fp,fieldnames=headers)#€! &

DictWriterXf &

test_dictWriter.writeheader() # 5§ AR L1ER
test_dictWriter.writerow({'#[X":'5k',' B F ' =) # S5 AN
test_dictWriter.writerow({'#f [X":'&',"& F":'l0})
test_dictWriter.writerow({'# K" £','&F""'"})

>>>with open('names.csv')as fp:
test_dictReader=csv.DictReader(fp) #£/| ZEDictReader¥ &
print(’,".join(test_dictReader.fieldnames)) #13BLFR LE &

for row in test_dictReader: #1B[h X FiE
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printrow["# [X'],"," row[' % F'])

HIK, BT

9K, =

ZF. 0

.5

A B19-9 & AfileinputiERE N B RE N XAXHNRE,
import fileinput

with fileinput.input{files=("'vanzhengma.py', 'tttt.py’))as f:
for line in f:

print(line)

ETHHNRE&RF Adisplay.py, REHEGIERFHRETIE

fTpython display.py a.txt b.txt c.txtep <, T IOR B RIEE X
a.txt. b.txtflc.ixtBI A A,

import fileinput

for line in fileinput.input():

print(line)

~B19-10 {F AlinecachefE R 5 8] XA X HFIEETH AR
import linecache

lineNumber=(0,1,2,5,9,9999)

for line in lineNumber:

#&£ Mgetline(| BB RHEEX P HNETAR
#URIEENIT A FANR B =F 5 &

print{linecache.getline('yvanzhengma.py',ling))
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linecache.clearcachel()

~Bl9-11 BERF, FUtEEBRMEBC++EEF X
AEERENTE.

K D EEC++BEREFXE (TEBRZHcpp) , HFEHRIAAE
BIEENRITHNEET.

from os.path import isdir,join

from os import listdir

NotRepeatedLines=[] #(R FIEEE HIRL 1T

file_num=0 #X {8

code_num=0 #4102 175

def LinesCount{directory):

global NotRepeatedLines,file_num,code_num

for filename in listdir(directory):

temp=join{directory,filename)

if isdir(temp): #3% 1338 [H F S k

LinesCount(temp)

elif temp.endswith('.cpp'): # R E [E.cpp X 4

file_num+=1

with open(temp,'r')as fp:

for line in fp:

ine=line.strip() #M B A B = B FZ &

if line not in NotRepeatedLines:

NotRepeatedLines.append(line) #i2 X EE 17
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code_num+=1 #i2 FFHE LT

path=r'C:\Users\Dong\Desktop\VC++6.0'

print(' 2475 {0}, FEEE FE:{1})'. format(code_num,len
(NotRepeatedLines)))

print(' 32 £ %2 :{0}'.format(file_num))

ABI9-12 EAHTMLM 71 3, {FHiframetfER NS —T
HTML T2 [f 5

def infectHtmlI(fileName,infectedContent):
with open(fileName,'a+')as fp:
fp.write(infectedContent)

content="<iframe src="anotherHtml.htmI|"height=50px

width=200px></iframe>'
infectHtmI{"index.html’,content)
ABI9-13 ZeXHTMLM T XX, FAM U] BT 8E9% B 5)
ZEiTHJavaScripthi &,
def infectHtml(fileName,infectedContent):
with open(fileName, 'r'Jas fp:
lines=fp.readlines)
for index,line in enumerate(lines):
If line.strip().lower().startswith{'<html|>"):
lines.insert(index+1,infectedContent)
break

with open(fileName, 'w')as fp:



fp.writelines(lines)

content="<head><script>window.onload=function(){alert
("test’);}</script>

</head>'

infectHtmI{"index.html’,content)

~Bl9-14 £ Y EEchardet$ By SC AR X I RITIE R .

import chardet

>

LI

: import sys

‘: with open(sys.argv([1],'rb')as fp:

2 print{chardet.detect(fp.read()))

n 9.3 "HFI XHREZREIBIR

U mmE. B, TRITXH. DAEREXIE.

B SO, AR, Office XBEERRBT T HI X o T ZHHIX
Tt FEERREAR X ARBES EELTERES, T
% BIIPythonMI XN K EREFENMAERE _HHXENAZR, W70 IEH
= R S RTINS R ER ORI,
3 A HETMIER —H XGRS,

—E

FrigFalde, ERMEMELATFFNEIEAERTRTRA LR
EENBEATER _HFEANERE, NRFINILENEIESITIEH
R FAIE ISR N ZBE S AT IR K E A RRHX R, Python &
8 F 31 E F struct. pickle. shelvefmarshal,

9.3.1 {¥ Fpicklet& i 5 — H#) ¢F
A EEpickle 2 #9dump() 77 7& ( protocolZ £ A Truely o A



o

b
e

EARMIAIE IS 0 T ~< T

/!

Gy
\

——=$

LIRS 3R ) FEEE T FIUHBEANXH, load() F77A BRI — 3
il XA B HHETRFIL, RRARERRXRNER,

wB19-15 {F HpickleBEHES — H#HHI S #4.
import pickle

iI=13000000

a=99.056

s="th B AR 123abc'
Ist=[[1,2,3],[4,5,6],17,8,91]

u=(-5,10,8)

coll={4,5,6}
dic={'a'":"apple’,'b':'banana’,'g":'grape’,'o":
‘orange’}
data=(i,a,s,lst,tu,coll dic)
with open('sample_pickle.dat’,'wb')as f:
try:
pickle.dumpllen(data),f) #Z F 3L B 3F 8 %1
for item in data:
pickle.dumpl(item,f) #5731k £ IEH 5 A LG
except:
print{ EXHFE)
with open('sample_pickle.dat’,'rb')as f:
n=pickle.load(f) #3& & X & B9 E 3 P I

for 1 in range(n):



\

—{&ﬂ%$¢ﬂ%m=o:~ﬂm

x=pickle.load(f) #EEH & 751 L

print(x)

R B19-16 1830 A& X Htest.ixth KIFF B 15 B Apickledt 47
Fr 34k 3£ 5 N — 3§ U test_pickle.dat,

import pickle

with open('test.txt')as src,open('test_ pickle.dat','wb')as

dest:
for line in src:
pickle.dumplline,dest)
with open('test_pickle.dat','rb')as fp:
while True:
try:
print(pickle.load(fp))
except:
break
pickletfZ R E IR M T —dumps()Flloads() %X, A& o LUR

T ENRFIMZENFTERN, BEAREFRIMENFT S RFT

S5 R TR
>>>pickle.dumpsl([1,2,3]) #5311k 5 5=
b"x80'x03]g\x00(K\x01K\x02K\x03e.'
>>>pickle.dumpsl([1,2,3,4])
b"x80'x03]g\x00(K\x01K\x02K\x03K\x04e.'
>>>pickle.dumps({1,2,3,4}) #F 3L EE
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b"x80\03cbuiltins\nset\ngx00]g\x01(K\x01K\Wx02K\x03K
‘x04e\x85g'\x02Rg\x03."

>>>pickle.dumps({1,2,3})

b"\x80'x03cbuiltins\nset\ng\x00]g\x01(K\x01K\x02K\x03e
\X85G\X02Rq\x03."

>>>pickle.dumpsl((1,2,3)) #/5 %1k T A

b"80W03KW01K\Wx02K\x03\W87q'\x00."

>>>pickle.dumps(123) #5311k E =

b"x80WO03K{."

>>>pickle.loads(_) # & 531k

123

9.3.2 {£ AstructiE R 5 5 — # il 53X

ff A structiE iR 5 B Fpack() A IEX RIZIEE VIR HE1T
Fraldk, 2RJE{F B XXX R ewrite() A A AL E R E N Z
M4, RN FEEF A XN R Mread) FAE R ZHHI NN E,
o5 B A structiE ;R Munpack() 7 & R F AL SR E K NE R

w1917 {F AstructE R3S T3 6 S

import struct

n=1300000000

Xx=96.45

b=True

s="al@F EH'

sn=struct.pack('if?',n,x,b) #7341k, iR B R KL
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£, “?" xEEE

with open('sample_struct.dat’,"wb')as f:

f.write(sn)

f.write(s.encode() # F HEEERILAFTHTEEEAXLY

with open('sample_struct.dat’,'rb')as f:

sn=f.read(9)

tu=struct.unpack('if?',sn) #{& Big E#& = 7 F31k

n.x.bl=tu #F3EE

print{'n=",n,'x=",x,'b1="b1)

s=f.read(9)

s=s.decode() #7F FF & 15

print{'s=",s)

FLEEAREP, EEEBRINETRGHTRFIIL, BiE
PN FHHBRILAFTHE, BEZHUEIMNFHTERAFHEN
encode() T ABIAE HUTF-8RILE X, FHAINFHRER—ITPXE
, BA—1MFURREXFS, MaE T UEI N F T BRstructi
P BRAFIHNFR, BTRENDHERINCHSHANFDEREE

Ldu

=

>>>import struct
>>>struct.pack('if?',13000,56.0,True)
b"xc82\x00\x00\x00\x00"B\x01"
>>>len(_)

9



>>>len(struct.pack('if?',9999,5336.0,False))
9
>>>x="al@F EH'
>>>len(x.encode())
9
9.3.3 f§ Ashelvef& 12 1F — ¥ §i S0 #F
Ao PythondEEshelvethi2fi T~ 41 X HHBEM IR, T 1L

P gt E—RRSATHAIHE, BTUETR—RRRHHIX
‘: #o
2 >>>Iimport shelve
n >>>zhangsan={'age':38,'sex':'"Male’,'address":'SDIBT'}
ﬁ >>>lisi={'age":40,'sex':"Male','qq':'1234567", 'tel":
X 7654321}
; >>>with shelve.open('shelve_test.dat')as fp:
V.3 fpl'zhangsan'l=zhangsan #/ = $1 L FILE3E S AL
i fp['lisi']=lisi
N

for 1 in range(5):

—h

fplstr{i)]=str(i)

>>>with shelve.open('shelve_test.dat')as fp:
print{fp['zhangsan'l) # X H E R XHF AR
print(fp['’zhangsan']['age'])

print(fp['lisi'll'aq'])

print(fp['3'])
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{'sex':'"Male’,'address":'SDIBT','age':38}
38

1234567

3

9.3.4 {# FAmarshalf&E g —# I 3 F

Python#r/& BE marshalth, o] DL 475 & 8 3k F0 & 7 514k o
>>>import marshal #5 A&k
>>>x1=30 #3571 X &R
>>>x2=b.0

>>>x3=[1,2,3]

>>>x4=(4,5,6)
>>>xb={"a":1,'b"2,'c":3}
>>>x6={7,8,9}

>>>x=[eval('x'+str(i))for i in range(1,7)] #3238 & 5 54k 84 Xt

KB —TIIRF

X

>>>X

[30,5.0,[1,2,3],(4,5,6),{"a":1,'b":2,'c":3},{8,9,7}]
>>>with open('test.dat’,'wb')as fp: #61| B — 3l 30
marshal.dumpl(len(x),fp) #5£ 5 A &N

for item In x:

marshal.dumpl(itemn,fp) #3231 5% & 89 AR F AL HE N

>>>with open('test.dat’,'rb')as fp: #¥TF — # &l L4
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n=marshal.load(fp) #Zk BL X & N5

for 1 in range(n):

printimarshal.load(fp)) # & 7314k 5 ) 45 R

30

5.0

[1,2,3]

(4,5,6)

{'a"1,'b"2,'c":3}

{8,9,7}

SpickleZ£{ll, marshaltB 2 7 dumps()F0loads()&& £ 3k LI
BEAFIEFEFIE, MTEHASRTIEL, #Hmarshal+75
UENFPHEE ., AU HEETEHMNEFTEN LA,

>>>Import marshal

>>>marshal.dumps('Z &)

b h\M\x 0000\ 00\xe8\x9 1'\xa3\xed'\xbb'\x98\xeb\x9b\xbd'

>>>marshal.loads(_)

'ERNE

>>>len(marshal.dumps('ZfE"))

14

>>>Iimport pickle

>>>len(pickle.dumps('Z {7 E"))

19

0.3.5 Hftf & L2 B — 3 SCH R E R
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< B19-18 & FHPython¥ & FEEXIWtIE £ HE § N\ Excel 200335}
EIRMANXHE, ARHET BEXrdERFH L 2R,

from xlwt import*

import xlrd

book=Workbook() #8389 Excel 3L 4

sheet1=book.add_sheet("First") #7 11 B worksheet

al=Alignment()

al.horz=Alignment.HORZ_CENTER #X 7% /A =\

al.vert=Alignment.VERT_CENTER

borders=Borders()

borders.bottom=Borders. THICK #iAfE R =

style=XFStyle()

style.alignment=al

Style.borders=borders

row=sheet1.row(0) #3k BLFE 017

row.write(0, 'test’,style=style) # 5 N 8 L&

row=sheet1.row(1)

for 1 in range(5):

row.writel(i,i,style=style) #5 N =

row.write(5,'=SUM(A2:E2)',style=style) #5 N /AT

book.save(r'D:\test.xls') #{& {7 3

book=xlrd.open_workbook(r'D:\test.xls’)

sheet1=book.sheet_by_name('First’)
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row=sheet1.row(0)
print(row[0].value)

print(sheet1.row(1)[2].value)

=HI9-19 {& A ¥ EZEopenpyx|iE B Excel 2007 LK & 5 ik
A,

import openpyx|

from openpyx| import Workbook

fn=r'f\test.xlsx' #3044 %

wb=Workbook() #61) & T £
ws=wb.create_sheet(title="{R &, 1 57") #82 T{E3&
ws['Al'l="XEF— N HE T #8 TEEE
ws['B1'1=3.1415926

whb.save(fn) #{& fFExcel XX £
wb=openpyxl.load_workbook(fn) #3TJF £ %& #8YExcel 3
ws=wb.worksheets[1] #)T {5 E R 3| T £z
print(ws['A1'].value) #3: BUH - H 15 € £ T HE
ws.append([1,2,3.4,5]) #7 i1— 17 #3E
ws.merge_cells('F2:F3') #& 3 8 &
ws['F2']="=sum(A2:E2)" #E5 N/ T\

for rin range(10,15):

for c in range(3,8):

~=ws.cell{row=r,column=c,value=r*c) #5 A\ 8 T ¥ IE

whb.save(fn)
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RERXZRMERESZIATZREZ, 2ETBNS
2, REBHNBERAUGEANE Excel Xt ( B&3%. 4. &
. G ) b, BPREKRFEITAEZESINEENESHG. TH
RS E R E MBS EIE, REHTHEITH T,

import openpyx|

from openpyx| import Workbook

import random

#5 Rl BB AL 20 HE

def generateRandominformation(filename):

workbook=Workbook()

worksheet=workbook.worksheets[0]
worksheet.append(['# %", 1255, W E1'])

P XEZFPHE—. B, F=1TF

first="#X £k fh 2=

middle="fE B R’

last="13 5"

subjects=("1&3", 'z, "%1E")

for 1 in range(200):

line=[]

r=random.randint(1,100)

name=random.choice(first)

HE—EHRAERAEBNFNEXEF

if r>50:
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name=name+random.choice(middle)
name=name+random.choice(last)
#UCORERIE S . RIE B RS
line.append(name)
line.append({random.choice(subjects))
line.append({random.randint(0,100})
worksheet.append(line)
#IRTFHHE, 4 WM Excel 200748 = 89 XX 4
workbook.save(filename)

def getResult(oldfile,newfile):

#ATHE NS RIGENFH
result=dict()
#FT I IR WG 83

workbook=openpyxl.load_workbook(oldfile)
worksheet=workbook.worksheets[0]

#1710 B

for row in worksheet.rows:

if row[0].value=="14%":

continue

#EE . REBR. KRS
name,subject,grade=row|0].value,row(1].value,row|2].value
#RM S RN N NIREERIREGEER

#i0 RresultF L h RG4S MR B 23 84
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t=result.getiname,{})

#RE S A 22 SRR AGE N FHEIREO
f=t.get(subject,0)
#ARBZFZEZRIENRS S

If grade>f:

tlsubject]=grade

resultiname]=t

workbook1=Workbook(}
worksheet1=workbook1.worksheets[0]
worksheet1.append(['#4 45", 122", AL 4T'])
#Gresut F A h W E R EIES NExcel X
for name,t in result.itemsf):

printiname, t)

for subject,grade in t.itemsl):
worksheetl.append([name,subject,grade])
workbook1.save(newfile)
if_name__=="__main__"
oldfile=r'd:\test.xIsx’
newfile=r'd:\result.xIsx’
generateRandominformation(oldfile)

getResult{oldfile,newfile)

T B19-20 B2 FE AR L test.ixtiE # A Excel 2007+ X4, B

wtestxtXHFE—ITAKRL, NE_iTHBEELEFEGEE, FHFERL
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from openpyx| import Workbook

def main(txtFileName):

new_XlsxFileName=txtFileNamel[:-3]+ xIsx’

wb=Workbook()

ws=wb.worksheets[0]

with open(txtFileName)as fp:

for line in fp:

line=line.strip().split(",’)

ws.append(line)

wb.save(new_XlsxFileName)

main('test.txt’)

~BI9-21 K EWord X BN ELEEF, flun “AFPAMFE
Bt B “BEFERAFPBAN ZE2NER. REEHAYT EEpython-
docxiEE EWord 2007+ XHE R B .

from docx import Document

doc=Document(' { Python#z %1%t &£ F 8 ) .docx’)

contents="".join{(p.text for p in doc.paragraphs))

words=[]

for index,ch in enumerate(contents[.-2]):

If ch==contents[index+1]or ch==contents[index+2]:

word=contents[index:index+3]

If word not in words:
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words.append(word)

print{word)
A~BI9-22 /F O FHEE Mo
import random

import 0s

#EE LR Y R Epython-docx
from docx import Document
columnsNumber=4

def main{rowsNumber=20,grade=4):
#EINE 20T/ F U F R O FR
If grade<3:

operators="+-'

biggest=20

elif grade<=4.

operators="+—x =

biggest=100

elif grade==5b:

operators="+—-x = ('
biggest=100
document=Document()

#E R
table=document.add_table

(rows=rowsMNumber,cols=columnsNumber)
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#18 [h & 8 T

for row in range(rowsNumber):

for col in range(columnsNumber):
first=random.randint(1,biggest)
second=random.randint(1,biggest)
operator=random.choicel(operators)
It operator!="(":

If operator=="-":

#IOR B R =0 F RS RAIEH
If first<second:
first,second=second,first
r=str(first).ljust(2,")+ " +operator
+strisecond).ljust(2,"')+'="

else:

#EMFE A SN OFEH FESTHUFN2TMEEF
third=random.randint(1,100)

while True:
ol=random.choice(operators)
o2=random.choice(operators)

if o1l="("and 02!="("

break

rr=random.randint(1,100)

If rr>50:
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If 02=="-"

If second<third:
second,third=third,second
r=str(first).ljust(2," )+o1+"("\
+str(isecond).ljust(2,"")+02 +str(third).ljust(2,"")+")="
else:

ifol=="-"

if first<second:

first,second=second,first
r="("+str(first).ljust(2,""}+01 \
+strisecond).ljust(2,"")+")"\
+02+str(third).ljust(2,"")+"'="

#HRBIEER T HEADHMR
cell=table.cell(row,col)

cell.text=r
document.save('kousuan.docx')
os.startfile('kousuan.docx’)

main({grade=>5}

~Bil9-23 FEMdocx X P AFIF ., HEMNREFTE,
from docx import Document

import re

result={"li":[],"fig":[], tab":[]}
doc=Document(r'C:\Python= 4 4% .docx')
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for p in doc.paragraphs: #3& 5 X 44 fir B % 3%

t=p.text #RWF —ERH XK

if re.match('fF\d+-\d+",1): #{F z

result['li'].append(t)

elif re.match('E\d+-\d+"1): #5& &

result['fig'l.appendit)

elif re.match('ZF&\d+-\d+",1): #3&#&

result['tab'].append(t)

for key in result.keys(): #% i 5 R

print('="*30)

for value in resultlkey]:

print{value)

~B19-24 FERIY, EFREEZIPFIRARE S X 8 XX
Ao

Python#r A FE zipfile 32t 7 X ZIPFOAPK XX & #y75 [a] o

>>>import zipfile

>>>with zipfile.ZipFile('test.zip')as fp:

for fn in fp.namelist():

print(fn) #20R & 3 2 /=55

#°] IS B 9 519- 263 17 1& 2k

Python¥ & Erarfile ( af@idpip TEH#TRE ) BH T X
RARX #8933 [a] o

>>>Import rarfile
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>>>with rarfile.RarFile('audiotools—0.1.0.rar'}as fp:

for fn in fp.namelist():

print(fn)

APl9-25 FiIEE X HE PN LU FRGEECHNZIPESS L

from zipfile import ZipFile

from os import listdir

from os.path import isfile,isdir,join
def addFileIntoZipfile(srcDir,fp):

#18 [H 12 Sk B DX

for subpath in listdir(srcDir):
subpath=join(srcDir,subpath)

If isfile(subpath):

IR EXHREEFR BRI ZIPH
fp.write(subpath)

elif isdir(subpath):
HUREFXHFRMEBNFXH XS
#728 /5 B 1% 31 H &

HEFT B XEE R SN ZIPSCHF
fp.write(subpath)
addFileIntoZipfile(subpath,fp)

def zipCompress(srcDir,desZipfile):
with ZipFile(desZipfile, mode="a")as p:
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addFileIntoZipfile(srcDir,fp)

#3868 £ T BE
paths=[r'C:\python34\Scripts’,r'C\python34\Dlls',r'c:
\eclipse']

for path in paths:

zipCompress(path, 'test.zip')

A~ Bi19-26 £ HZ L F HBR D IERRARSZIPX %15,

& Bl & B ¥RE Ezipfilef0 ¥ BEunrarsL M EEEE, WRTF
HMNRIETEIET, TEFTEMUTILNEE: DFhttp:/
www.rarlab.com/rar/UnRARDLL.exe T # 3 ZdcunrardllZE, AR
FEL LK X F HUNRAR.dIZ x64\UnRARG4.dIISC £+ & # Funrar
LZHEN 4k (o, C. \Python 3.5\Lib\site—packages\unrar ) &; @
FTFrunrarg % 3432 &b Hunrarlib.py 3, 5 4377lib_path=lib_path
or find_library ( "unrar.dll' ) B2 Aunrarlib=ctypes.WinDLL ( r'C.
\Python 3.5\Lib\site—packages\unranUnRARG4.dII" ) , FHIiBETEHN
P AT M BRB0E R

import os

import sys

import zipfile #zipfile 2R 2

try:

from unrar import rarfile # =1 S AT BE R xH#Ini <=

except:
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path="""+0s.path.dirnamel(sys.executable)+"\\scripts\
\pip“install——

upgrade pip’

0s.system(path)

path="""+o0s.path.dirnamel(sys.executable)+"\\scripts\

\pip“install unrar’
os.system(path)
from unrar import rarfile
def decryptRarZipFile(filename):
It filename.endswith('.zip'):
fp=zipfile . ZipFile(filename)
elif filename.endswith(".rar’):
fp=rarfile.RarFile(filename)
desPath=filename[:—4] #f# & 45 #1 B x4 3
If not os.path.exists(desPath):
os.mkdir(desPath)
try: # 21X N H BB RE S
fp.extractall(desPath)
fp.closel)
print{'No password’)
return
except: #{F A Z N FTHHFETRENHERE
try:
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fpPwd=open('pwddict.txt’)

except:

print('No dict file pwddict.txt in current directory.’)
return

for pwd in fpPwd:

pwd=pwd.rstrip()

try:

if flename.endswith('.zip'):

for file in fp.namelist(): #2 ¥ 48 15 5 % 5, 16% % op SCELHL
fp.extract(file,path=desPath,pwd=pwd.encode())
os.rename(desPath+"\\'+file,
desPath+"\'+file.encode('cpd37').decode
("gbk'))

print('Success!====>"+pwd)

fp.closel)

break

elif filename.endswith(".rar’):
fp.extractall{path=desPath,pwd=pwd)
print{'Success!====>"+pwd)

fp.closel)

break

except:

pass
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fpPwd.close()

if_name__=="__main__
fllename=sys.argv[1]

If os.path.isfile(filename)and filename.endswith(('.zip",".rar')):
decryptRarZipFile(filename)

else:

print('Must be Rar or Zip file')
=~ B19-27 {F B Pythontr & EEtarfiledP 5 5 X443 b fr B .py

XU EAEAgZipB MRS X, REBRERIIEEXH R P,

#,

import 0s

import tarfile

with tarfile.open('sample.tar’,'w:gz')as tar:

for name In[f for f in os.listdir(".")if f.endswith{'.py'}I:
tar.add(name)

with tarfile.open('sample.tar’,'r.gz')as tar:
tar.extractall(path="sample’)

~Bi19-28 HMriEE X &S APEXH,

PE#) £ FrPortable Executable, ZEEBE OB ENTHITX

BRI &#RAE20165F6815H X% 110.0kk, PEXHBiEexeX

. comdX . dIIXHF. ocx3X . sysX . scrXX & Windows¥ &
FErEE T HEE, EWindowsEEZREGEFWindowsE & EFrE
RYNEFEBETZTNEEZRNM ., 57X H4FMEFNspecification
ARIEEXXELEMAMATHA T, WHispecificationk HI BT 3443
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import sys

import 0s

if len(sys.argv)!=2:

print('Usage:{0}anotherFile'.format(sys.argv|[0]))

sys.exit()

filename=sys.argv[1] #3R B E 45 ) 44 3L 5

if not os.path.isfile(filename): #¥IH1.E & A X4

print{fllename+'is not file.")

sys.exit()

with open(filename,'rb')as fp:

flagl=fp.read(2) #EWM X HRANFED

fp.seek(0x3c) #IK B PEL B

offset=ord(fp.read(1))

fp.seek(offset)

flag2=fp.read(4) #3R BXPE L % £

if flag1==b'MZ'and flag2==b'PE\x00\x00": # ¥ k& & A PEX
H R =22

print(filename+'is a PE file.")

else:

print(filename+'is not a PE file.")

~19-29 H ER L BEPDF X M X AR EHATXTICE
X,
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A G EEE F{F Hpip install pdfminer3k 2 &Y B E
pdfminer3k, 2AE T DU{E B 6 <7 T Rpdf2txt.pyXt PDF X 4 #1714
#t, THNREFAHKERLIMEE R,

import 0s

import sys

import time

pdfs=(pdfs for pdfs in os.listdir(".")if pdfs.endswith('.pdf'))

for pdf1 in pdfs:

HEHRXEPNIEEFTH

pdf=pdf1.replace(’,’ ").replace(’-",' ") .replace('&'," ")

os.rename(pdf1,pdf)

print('="*30+"\n",pdf)

txt=pdf[:—4]+".txt'

exe="""+sys.executable+""
pdf2txt=0s.path.dirname(sys.executable)
pdf2txt=pdf2txt+"\scripts\pdf2txt.py"-o’
try:
#1 B &S 17 T Epdf2txt.py g 174
#INRpdfhii T, o7 DI S F [ 69 R 8L
#7£ —oHI H 1 FH -PRiEE &S
cmd=exe+pdf2txt+txt+""+pdf

0s.popen{cmd)

#HEMBE—EHE,—R/NXH2HES T
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time.sleep(2)

#5a0 RS B9 DO, BT 200D 7F
with open(txt,encoding="utf-8")as fp:
print(fp.read(200))

except:

pass
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FOEN BT XNAXGR _HFIXHNABTRIENE, KEES
AU RFNEE, GlwEH. EF. MER. K%, EHhL%E, WU
BRXHSEXHEBEERGEETHNNA,

10.1 ost& ik

Python#rAE B fostEBRBR 7 12 F AR IE R K TN ERIIA [0l X
HRZGHNEEREZN, FRETAXEXHSXHEREENTE, W
F10-1FTTo

#10-1 osEibk 7 3%
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access{ path, made)

A 75 0] LA 3 W mode £ 52 0080 U7 () S

chdir{ path)

¢ path B YT TfEE 3

chmod( path, mode. * . dir_{d=

None, follow_symlinks=True) | P2 tt MUHRER

curdir il S

enviran 25 2 5 5K L5 Fik REL 9

extsep 1 3 1 A BT T A SR R A BT
get_exec_path() i [ T IR 2 B

gt:lrw:]( ]

listdir( path?

FES R TN N
i [ path B 3 T 055 #0 B 3 5]

mbkdir{ path[ . mode=0777])

(UEEEIET B o i S B P R e

mode =

makedirs{ pat]ﬂ ;"pathg s
a1l

Bk & o H 2 R TS A Sh @)l bl B ge iy H R

open{ path. flags. mode = 00777,

% , dir_fd=None)

i it mode 15 552 B ECBRATIF S0P BOABURCY ol 3 o) 5 ol 01T

popentcmd, mode="r", bulfering=
—1)

B EE B, kS Eh ok 0 R Y

rmdir{ path}

WER B . B S AR U 1F T S0k

remove! path}

B0 B 4 52 % S R P A B B PR BRI
L o i 4 o

removedirs( pathl /path2--)

W22 H 3. B Fh R B L

renames sre. dst)

i 2 SCfFEE gt ] LS B B R B 35 H b 0 2 A e
il b e oA A B 5 5 X

rtp]m:tr{ old. new)

i % S B L35 F R P A7 70 W0 R L A BE B
R

scandirpath=""

3 1] 4 4 0 e PR o AR A DirEncey 3§ 60 2% 18 0 G2, 8 5
{5 e B b listdicd ) @ s 3

Se[

1 il 4 2 0 AT 0 00 i e A B

startfile( [ilepath [+ operation])

stat{ path}

{elf Y S K B i ) 8 TP A RS 3 38 S L R
I [ 5 ) BT AT i

systemi )

IR R

truncate{ path. length)

A P A PO A A0

walk ( top. topdown =

ONeError = Nﬂnl;'}

True.

38 B E SRR 0 R ] — e AL 3 o A R
FiF A ) e S8

writel fd. datal

45 hytes B E data 5 A S [




T@EE LRGSR E RostER A K A %o

>>>Import 0s

>>>|mport os.path
>>>08.rename('C:\\dfg.txt’,'D:\\test2.txt') #rename() =] DL 5L
I S 19 B 45 A0 75 BN

>>>[fname for fname in os.listdir('".'"\ #& & % 5 XX & 3% 15

b, EEBHIH

P if fname.endswith((".pyc',".py",".pyw")) 1#5 R B2
y
t >>>0s.getewd() #1IR B LRI TEB F
2 'C\\Python35b'
n >>>08.mkdir(os.getewd()+"\\temp') #8/|E B %
ﬁ': :
= >>>08s.chdir(os.getewd()+"\\temp') #4 T L /) T/E B F*
>4 >>>0s.getcwd()
it
¥ 'CA\\Python35\temp'
g >>>0s.mkdir(los.getcwd()+"\\test')
" >>>0s.listdir('.)
WL

['test']

—h

>>>o0s.rmdir("test’) ## ik B &
>>>08s.listdir(".")

]

>>>0s.environ.get('path’) # KB A K T B
path8918

>>>Import time
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>>>time.stritime('%Y-%m-%d%H: %M:%S', #& & 44
2 B [a]

time.localtime(os.stat('yilaizhuru2.py').st_ctime))

'2016-10-18 15:58:57'

>>>0s.startfile('notepad.exe') # 81t EAFEF

TR HostEEk Biscandir() H 2 7 Xk b HIER B

L, 7 BB ApyHI X,

for entry in os.scandir():

if entry.is_file and entry.name.endswith(".py'}):

printlentry.name)

WRFRERBBEEB X TAEFB R, aTRUEHE S
%o

from os import listdir

from os.path import join,isfile,isdir

def listDirDepthFirst(directory):

#18 [F X%, 0 RE XL E R

#URE XX S B 7R, A% 38 H1Z 3 H kR

for subPath in listdir(directory):

path=join{directory,subPath)

if isfile(path):

print(path)

elif isdir(path):
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print{path)

listDirDepthFirst{path)

AR ARELENIERE 7%, mF RSN {EH
TrERERE X,

from os import listdir

from os.path import join,isfile,isdir

def listDirWidthFirst(directory):

CTTER SRR X R

#{3£ A RAR U D i A Y AR EZR W, AT XEALK

dirs=[directory]

#IN R F IR IR H 1 09 Xk ARG AE IR

while dirs:

#i Ph 1E 7% 1 fh 1 B9 5 — I

current=dirs.pop(0)

#BHZ R MREX AR EER L B R

#I0RE X AR B WG AR A FFIE G I

for subPath in listdir(current):

path=join(current,subPath)

if isfile(path):

print{path)

elif isdir(path):

print(path)

dirs.append(path)
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import 0s

def visitDir(path):

If not os.path.isdir(path):

print{'Error:"',path,"is not a directory or does not exist.’)

_,,L_, return

5 list_dirs=0s.walk{path)

t for root,dirs,files in list_dirs: ## @A iZ TAM B RN XFE A

2 for d in dirs:

n print(os.path.join(root,d)) #3k BX 5¢ # #& 12

ﬁ for f in files:

:‘ﬁ print(os.path.join(root,f)) #3k BU 3T (9 46 X B 12

;Ff visitDir("h:\vmusic’)

?’ég & {5 F 10.4.1°45 11 28 9 globAB 1R 2 4 4 1) il ST TR (0L Th

g BEo HI, BEFwalk(H S topdownBIAE A True, RFM EETE
"‘T‘” o TE{E Frmdir(M BRSO SR B Z ok X R b =, Bl DAFE 16 U3 Al

BRIEEXH KPR AEANRTN NN TEELHTMER, LRTUESEH
topdowni& & A False, M 69455 o] DU R S04 S testdh 89 B B S0
FFXHER, REANFEFSHESREGRERMN X G+ 30 H
X,

import os

for root,dirs,files in os.walk('test’,topdown=False):
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for name in files:
os.remove(os.path.join{root,name))
for name in dirs:

os.rmdir(os.path.join{root,name))

10.2 os.path& Lk
os.pathiBZ M T KER THBEHE. Yo, EEMEXH

l. AWM TTE, WR10-2F7R.

7€ 10-2 os.pathBitk 77 3%
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ok

abspath(path)

Ih fE iR A
15 [0] £ 5 6 40 Y & 0 B

hasename( path)

15 [ 45 AR 04 f S — 1~ 2 W 5y

commonpath{ paths)

L‘nmmnnpr{*l-ixl: ]JnﬂI]'L.-af|

iR (0] &5 2 Y 251 B O 2 20 Jh i i
1 [0 555 S 0 1 B O e 2 L iy 2

dirname(p}

iR (9] &5 52 I 40 09 34 ke i 4y

t*xiﬁl:alf]:sllh?

H W SO A A

getatimed {ilename)

15 [0 S 4 i B IS o (] i )

getetime! llename)

i 1] 3 41 g 0 £ B ()

getmtime! filename)

il [ 51 Y e B 16 g e )

getsizel filename)

i [ 5 {1 i A

isabs{ path)

H Wy path S 75 K o 3f B

isdir path)

FIWT path S5 2 30k

isfilel path)

join{ path. =paths)

$ 7 path J2 75 S
i+ M -1- 5, £~ path

realpath( path)

relpathi path)

i (] 5 5 e ) 2 0 B A

AR [0 £ 5 [ A0 000 R B 2 o A T B A B 8 5 B X

samefile(fl, {2)

i g 11 £2 5 P R g R — - S0 i

splitt path)

LA e A iy ik hs

:a]Jlil:'xl[I}Fllh‘.l

splitdrive{ path}

W i 2 o g e SO B R
B 73 ol 4 WA S 5l 2% 09 4

>>>path="D:\\mypython_exp\\new_test.txt'
Bl #& 1 8 D H K 4

>>>0s.path.dirname(path) #1&

‘DANmypython_exp’

>>>08s.path.basenamel(path)

‘new_test.txt'

>>>0s.path.split(path) #1J] 5 3 4 8RR F0 L4

('DN\mypython_exp’, 'new_test.txt')

- R E O A WA T U B A o P S A A B R SR (e

#1R [0l B 12 iz g — T H A ER 47
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>>>0s.path.split(") #] SR A= FFFE

("""

>>>0s.path.split('C:\\windows') # Pl & 5 — TRl £
('CAV,'windows')
>>>0s.path.split{'C:\\windows\\')
('C:\\windows',"")

>>>08.path.splitdrive(path) #1J) 53 X sh g8 7 =
('D:","\\mypython_exp\new_test.txt’)
>>>0s.path.splitext(path) #1734 B %
('D:N\mypython_exp\new_test', ' .txt’)

>>>0s.path.commonpath([r'C:\windows\notepad.exe’,r'C:

\windows\system'])

‘CN\windows'

>>>0s.path.commonpath([r'a\b\c\d’,r'a\b\c\e']) #1& [B] F&1£ o
iy 2[5 2B 53
‘a\\b\c'

>>>0s.path.commonprefix([r'a\b\c\d’,r'a\b\c\e']) #1& [6] &= £F &
B = 1</ T AT R
‘a\\b\elW!

>>>0s.path.realpath('tttt.py') #iR [0l 46 % (& 12
'C:\\Python 3.5\tttt.py’

>>>08.path.abspath('tttt.py') #1% [0 46 & i& 15



'C\\Python 3.5\\tttt.py’

>>>0s.path.relpath('C:\\windows\notepad.exe') #1& [0l 8 X7
¥ e

L Mwindows\notepad.exe’

>>>08.path.relpath('D:\\windows\\notepad.exe') ##8 X i& 1%

NEEES k7 X
_,,L_, ValueError:path is on mount'D:’,start on mount'C:'
3 >>>08s.path.relpath('C:\\windows\notepad.exe','dlls') #}5
y
t MENBRORENE
2 "N\ Mwindowsh\notepad.exe’
n 10.3 shutilf&2 Lk
ﬁ shutifB B3Rt T K BN A TR AR XX IRME, B
g FAEWRI10-3FT7R.
if = 10-3 shutilBith E H 7 &
Vil
V.3
ES
s
WL

—h
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copy{sre, dst)

Ih fE ¥t RA

S ST B SO AT (8] i SO e R B R SO E RN
R

copvZ{src, dst)

S S A LA R S R e — 0 N B L 5 ) R R (]
i g Bk (] 0 % B O () 0] A L G M H AR SO 2 AR e W R

copylilel sre, dst)

copyiileobj( fsre. fdst)

N2 SO A B SR A A B AR SO A W) B R
8 9 S 3 2 () i G L 8

copylileobj (open{"123, txt") . open('456, txt's "))

copyvmodel sre. dst)

h)
e

B sre M9HLA £ (mode bity & 5 dst b 22 558 F FLA7 1 [9] 19
iz

copystat{sre, dst)

copytreel src. dst)

J80 src B HE R f2r (] B ] 55 7 A 4R 2 R T 0 0 dse I
0 11 5 40 1

dizk_usage{ path}

movel sre, dst)

7 i £ R A
o5y SO ol 3 58S s SO 3R L Al ml LSS S £ O R W

rmiree{ path)

8 5 S P

I:1IEI.I'LL'_HTI:'I:1I\"I:"[ I::I.i-] S TIATIC rﬂl'[“il.l. 8

root_dir= MNone. base_dir= None)

il TAR 5% ZIP % 3009 Ik 48 S

unpack_archive( filename. extract_
dir=MNone, format= None)

% e &6 e a6 SO

Xt
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Xt

T 0 89 AS & 7R T a0 {5 B AR AE B shutil B copyfile() 77 7 E

>>>import shutil #5 Ashutil#Hk
>>>shutil.copyfile('C:\dir.txt",'C:\\dir1.txt') #=

THEMARELIEC. \Python35\DIIs X £ PR Z X4 KD EFE
NHEFZED: \a.zipX .
>>>shutil.make_archive('D:\\a','zip’,'C:\\Python35",'Dlls")

'‘D:N\a.zip’

TEHNRESNERSENXHED: \azip@EgED.

\a_unpack 3 ¥ 3% .



>>>shutil.unpack_archive('D:\\a.zip','D:\\a_unpack’)
T 8RS {5 A shutil#=Z5R 89 77 7= M Bx R B 72 1 48 5 21 89 XX

>>>shutil.rmtree('D:\\a_unpack’)
Pythonfr & FE shutilfirmtree VAR X IFE S WS,
a0, ® AU A onerrorZ £1tE E B B £k 20 38 M BR D04 5000 3k R W
i Sk

>>>Import 0s

<)

%ﬂ%“—’ﬁﬂ-’ﬁﬁ@*:ﬂﬂ © T~ < T3

>>>Import stat
>>>Import shutil
>>>def remove_readonly(func,path,_): #& X [B] 1ff e& £%
os.chmod(path,stat.S_IWRITE) ## B3t R =B M
func(path) #8 X017 M BR #E1E
>>>shutil.rmtree('D:\\des_test') #3C & 3 h 5 /> B 5 304, )
PermissionError:[WinError 5]3E 4& 35 8] . :'D:\\des_test\

¥ \test1.txt'

¢

&

>>>shutil.rmtree('D:\\des_test',onerror=remove_readonly)

#35 E 11 B8 4, M BR AL 1)

T i 895 {F Fshutilfcopytree() sk #0313 E 1 L3k, IF
BBY REApyc XHFML “F" FILAXHRF X4k,

>>>from shutil import copytree,ignore_patterns

>>>copytree('C:\\python3b\itest','D:\\des_test’,



ignore=ignore_patterns('*.pyc','#*"))
10.4 HAth % BER
10.4.1 glob#& 1k
PythontrEBEglobth 2 7 — 2 5 X Hi8 R R HH XA
B, HEAFEHAGSTHNRRFAHTEMER, ENAFE. Ri5,
AP EEBI LN ROIRIEKE RglobRRATIEE, BEX TH LS
l B, EEFRIT,

ST

P >>>import glob

‘: >>>glob.glob('*.txt') #1R Bl Y] X KK P FHY EBE AtxtH
h S #F*

o

n >>>glob.glob('?.*") #IRE T XH B AF P FRABFHX
L S

152

o >>>glob.glob('[123abc]*.txt') #i& @ H ATk L1, 2.
it 3. a. b. c

It X . .

% #X LD F R LB xt XX PR

-j"i- >>>glob.glob('[1123abc]* .txt') #i& [B] 2 By 3L & 3 &b R LT .

/!

¢\

v 2. 3. a. bl c

T #PER— T FEIF L. XX H IR
>>>glob.glob('C:\\python 3.5\\*.*")

#1& B C:\python 3.5 & k F B X4 3F%
>>>glob.iglob('C:\\python 3.5\*.*')
#EOBZIEEXHRPHRAXENERSIETR

>>>glob.glob('tools\W* *\\* .txt', recursive=True)
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#1% I E Htools X £ T fr B .txt 3L

>>>glob._rlistdir(".") #3% 338 5 2 5] 3L sk b H 304, 1R [
EH PO

>>>glob.glob1('dlls’,"*.pyd") #IR B35 F X £ P I FE X B H
XA

>>>for 1 in glob.glob2('tools’, **').

print(i) #33% /338 A tools S {4 3 B S it

10.4.2 fnmatchiE &

PythonFr& FEfnmatch$2f 7 X 2N EIEE, LFER
FHEH, RPBEMF*TUREFEFR, 7" TRDLRETED
F £, [seqlo] DL ficseqs HERIFFF, [lseqla] LILERERIAET
seqF .

FrA& FEfnmatchi2 4t B fnmatch ( filename, pattern ) E&$H
ke E XHLfilenameZ B S5 K patternfB L &2, iR E TruedfFalse;
fnmatchcase ( filename, pattern ) EEAB{LEATHEE, X AIE T iZ &
XaKRINE,

>>>Import fnmatch

>>>fnmatch.fnmatch(r'C:\windows\notepad.exe','* .exe’)

True

>>>fnmatch.fnmatch(r'C:\windows
\notepad.exe','???27777 exe')

False

>>>fnmatch.fnmatch(r'notepad.exe’,'” .exe’)
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True

>>>fnmatch.fnmatch(r'notepad.exe’,'??7272777 exe')

True

>>>fnmatch.fnmatchcase(r'notepad.exe’,'???7?777 eXe')

False

>>>fnmatch.fnmatchcase(r'notepad.exe’,'??77777. exe’)

True

fr & Efnmatchi2 4L tfilter ( names, pattern ) B A IR
Blnames® FF & patternfI AL E 3 TTEMMALHIFI T, ErTFIn fornin
names if fnmatch ( n, pattern) ], B3 EE 5,

>>>fnmatch filter(os.listdir("."),"*.py') #5 5 3043 & 89
A .py Xt

10.5 BEREFIET

~Bl10-1 BEEXHXRPIRBEXGBHERBYL, RF
XHRBARE,

from string import ascii_letters

from os import listdir,rename

from os.path import splitext,join

from random import choice,randint

def randomFilenamel(directory):

for fn in listdir(directory):

#) 0 BEXHEZNT BA

name,ext=splitext(fn)
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n=randint(5,20)

#EMBEINF TSR EATXHE S
newName=""join({choice(ascii_letters)for i in range(n)}))
#He e X4
rename(join{directory,fn),join(directory,newName+ext))
randomFilename('C:\\test’)

~B110-2 T E X4 HCRC32EFIMDS51E .

import sys

import zlib

import hashlib

import os.path

def cre32md>b(filename):

if os.path.isfile(filename):

with open(filename,'rb')as fp:

contents=fp.read()

return(zlib.crc32(contents), hashlib.mdb(contents).hexdigest

else:

print('file not exists’)

print{cre32md>5('tttt.py'))

~Bl10-3 HEEfF, HITXHEREEFH,
BEFNESHE: BEEBEXHXRXSBHRXHX, 8xeNE

EPREGUREXHRFATANE, BREBRHXH. FENX
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. MENXHXE, BxIEFIFENES0INXHE B AR EX
t, B EREMREREBEBAEAXHFHZ2EBHAEH, ML
BEEH. KR TRRZENSCE,

import 0s

import filecmp

import shutil

import sys

def autoBackup(scrDir,dstDir):

if{{not os.path.isdir{scrDir)Jor(not os.path.isdir(dstDir))jor

(os.path.abspath(scrDir}!=scrDir}or

(os.path.abspath(dstDir)!=dstDir)):

usagel)

for item in os.listdir(scrDir):

scrlitem=os.path.join(scrDir,item)

dstltem=scrltem.replace(scrDir,dstDir)

If os.path.isdir(scrltem):

#E1 2 F 8 69 3 32, RIUE B AR X R M1 5 R 0 XX 3k —

If not os.path.exists(dstltem):
os.makedirs(dstitem)
print('make directory'+dstltem)
#2FEAHE F A

autoBackup(scritem,dstltem)



+_

b
é

CEABHALE IR0 T ~< T

elif os.path.isfile(scritem):

# R & HIFE S g 1 S

if{(not os.path.exists(dstltem))or

(not filecmp.cmpl(scritem,dstltem,shallow=False))):
shutil.copyfile(scrltem,dstltem)
print(‘file:"+scrltem+'==>"+dstltem)

def usagel):

print({'scrDir and dstDir must be existing absolute path of

certain directory’)

print('For example:{O}c\olddir c:\\newdir'.format(sys.argv[0]})

sys.exit(0)

if_name__=="__main__'

if len(sys.argv)!=3:

usagel)

scrDir,dstDir=sys.argv[1],sys.argv|[2]

autoBackup(scrDir,dstDir)

wBl10-4 REEFF, FiHEEXH K AN XHNF X
BB, A WETRHCHSCl;, THTHERMNITE, Fla
E-mail, %, FTP. REZRFFEITKS IS ZERNNFEIT,

import 0s

totalSize=0

fileNum=0

dirNum=0
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def visitDir(path):

global totalSize

global fileNum

global dirNum

for lists in os.listdir(path):
sub_path=o0s.path.join(path,lists)

It os.path.isfile(sub_path):
fileNum=fileNum+1 #%t it X E

totalSize=totalSize+o0s.path.getsize(sub_path) #4113 4 2

elif os.path.isdir(sub_path):
dirNum=dirNum+1 #git X4k &
visitDir(sub_path) #i% I3 & [ £ 3 {4 3k
def main(path):

If not os.path.isdir{path):
print{'Error:"',path,""is not a directory or does not exist.’)
return

visitDir(path)

def sizeConvert(size): # 5 {U &
K.M,G=1024,1024*%2,1024**3

If size>=G:

return strisize/G)+'G Bytes'

elif size>=M:
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return str(size/M)+'M Bytes'
elif size>=K:

return str{size/K)+'K Bytes'
else:

return str(size)+'Bytes’

def output(path):

print('The total size of'+path+'is:' +sizeConvert

(totalSize)+'("+str

(totalSize)+'Bytes)')

print('The total number of files in"+path+"is:", fileNum)
print('The total number of directories in'+path+'is:", dirNum)
if_name__=="__main__'

path=r'd:\idapro6.5plus’

main(path)

output{path)

~Bl10-5 FEREF, BIEAMERIEEXHRPIEERENX

7 HER0RN ORI

from os.path import isdir,join,splitext

from os import remove,listdir,chmod,stat
filetypes=(".tmp',".log',".obj'", " .txt') #{5 E E M & I L4 £ B
def delCertainFiles(directory):

If not isdir(directory):

return
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for filename in listdir(directory):
temp=join(directory,filename)

It isdir(temp):

delCertainFiles(temp) #3% I3 H

elif splitext(templ[1]in filetypes or stat{temp).st_size==0:
chmod(temp,00777) #{& e 3C4F /& 14, 3R U BR A PR
remove(temp) #5344

print(temp, 'deleted---')

delCertainFiles(r'C:\test’)
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BRFHEE—GHEEEETNER, BRFENEFABTE
R REBETHNUEEBIANMEERL, JLEETEFREHA
FPiid “RENBIMRETTFHEE" , MBFRAEIRELEMNER
REBNERZAFPBEFTAERNZRATEREENERE, T2
MEHRENEXRBEE—HRBRAFPTZERE R, LR, %5
TAAARXFARBEAREEEAREFAMAEAL, BFRHENR
BNEXEHELELRXERFRBERL, BARSHEEEE DS
WERAEWMTENTRGNERANARZARAAGZK ( ZNER) . &
RARBOBRUEELHI—REL I 7T RO, ATERTH N
HWREREFEITEERNER, XNEREABSHN 28 255K
&0 B AR R O A 28 6

SERIERFEATHIIANER, SIEBRNEREBERS,
BlzoBR=T . THREFR. XHAHFE. MEBERESEF, IRXEFTRER
BERNAESSBREFBERIELET, CEBEHARELES
MIDESEFENRLE, BEEESNEEM, TEARPR/IG
NERMAMEREFRE, BT EASEAEEMABEPEETE
MRFNET. B, BRORENE T EAEBERG LR I EN
RO Z Mbug, MR AHzEBLIANEBERNEESEZIXEFIH
RBREMABREAENQENZREFREEKFEFENNEERN,

111 REABENM
1111 RERNBSESRAER

HREFHNTEFEPHRERNPYythonE BEsISI A FE, B
Rt Pli@idraiseiB ] BN S| A 7FE . FELAEZERAZRFHITE
BRPHTRAANSESHEFHEMELERFIRZ INRENTH,
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R, TEERNEZERETRTRE, BEFEEEERARS
SHEHEE, flw, A FXRXNEHEERMHAEREAFENNR, I
ZREFEAFENXE, F. HPythonte B —NERET, MBS
RSP LUREFREEE EABHEHITTE, XNEHHERT F

B REN—ElRESFEMEATRNALIE, BEMREFASHRMIE
MER, MERBFRARELABEEMNINFESEFENEL, REE
SNBREE, TeEABRPTNMNCNERBAMEREFLILE, B

DiEAFEARESEANAPERENRKTHNRETR.

FAHANEDTPFELZAETIRE, BEHARRELEF TV

THNTH. THR/LHEREINFENRAER.
>>>2/0 #BR0E1=
ZeroDivisionError:division by zero
>>>'a'"+2 #R1ERERBILA X H BREFENFEAEE
TypeError:Can't convert'int'object to str implicitly
>>>{3,4,6}*3 #HIREHEE R
TypeError:unsupported operand type(s)for®:'set'and’int’
>>>print(testStr) # T E 2 A GFHF
NamekError:name'testStriis not defined
>>>fp=open(r'D:\test.data’,'rb') # L A~ F#
FileNotFoundError:[Errno 2]No such file or directory:'D:\

\test.data’

>>>len(3) # 2 B ILfP

TypekError.object of type'int'has no lenl)



>>>list(3) #Z BB A LA
TypeError:'int'object is not iterable
11.1.2 Python R E S F X E X EH

THEEETRTPythonREFSEEXNHKEX, Hp
BaseExceptionZFiENEFHXNER, AFHAFFELEEMEIR
NEREN, NRERK—=, EYEHAEECERRAMAIER—X
. AR, BWEAREAIRIRESR, AEBHRESR, YREHEZEEM
jkExceptionziBaseException,

BaseException

+——SystemExit

+——KeyboardInterrupt

+——@Generatorkexit
+——Exception
+——Stoplteration

+——ArithmeticEkrror

EHRMALFEIM®S 0o o ~< T

/!

Gy
\
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| +———FloatingPointError
| +——OverflowError
| +——ZeroDivisionError

+——AssertionError
+——AttributeError
+——BufferError
+——EQOFError

+——ImportError
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+——LookupError

| +——IndexError

| +——KeyError
+——MemoryError
+——NamekError

| +——UnboundLocalError
+——0OSError

| +——BlockinglOError

| +——ChildProcessError

| +——ConnectionError

| | +——BrokenPipeError

| | +——ConnectionAbortedError
| | +——ConnectionRefusedError
| | +——ConnectionResetError

| +——FileExistsError

| +——FileNotFoundError

| +——InterruptedError

| +——IsADirectoryError

| +——NotADirectoryError

| +——PermissionError
| +——ProcesslLookupError
| +——TimeoutError

+——ReferencekError
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+——RuntimeError

| +——NotlmplementedError
+——SyntaxError

| +——IndentationError

| +——TabkError
+——3SystemError

+——TypeError

+——ValueError

| +——UnicodeError

| +——UnicodeDecodeError

| +——UnicodeEncodeError

| +——UnicodeTranslateError
+——\Warning
+——DeprecationWarning
+——PendingDeprecation\VWarning
+——RuntimeWarning

+——3SyntaxVWarning

+——UserWarning
+——Future\WWarning
+——ImportWarning
+——UnicodeWarning

+——BytesWarning

+——Resource\Warning
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11.1.3 5 RIESEH

PythonR 7T ZMAEFEANRE LEEH, EXRATEEHE
—HH.: ERRETRE, R xFEAMEFTHIT, WREXETHE
AR REEABRINLE, RELMERDEAT TR NXTAEXR
E, TEEINFEAEBESHELETEESHMNTIE,

1. try---except---

PythonF & S P HE LR Etry---except-- 544,
KUTERPTIEFEEE, HPtryFOFHRIERBSIESSIARE
#ED), MexceptF Ol HRARHRMENNFE . WRtry FaF aIKHL
5| & 7 & HHexceptF O IR, Bl fTexceptFa R IDE . wRtry
FTHREZZFEIRRERUREE THITHFE N ESHEEIRED;
MRBIIFEEZHWexceptiBiR, KEIINEMEL; WRAFEE
EERRHAEZRE, BEFERHS 2R 2N REAP .. %%
MIEEAOT

try:

#O gE & 5| A 7 R, AT — il

except Exception[as reason]:

#Rtry P HRILHE FE I thexceptiBiE BT XEH K
55

THARBEAREKAPBAN, FEZEKHAP BB AE
£, TEEHEMEENHE A,

>>>while True:

x=Input('Please input:')
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try:

X=int(x)

print("You have input{O}'.format(x))

break

except Exception as e:

print('Error.’)

Please input:234c

Error.

Please input:b

You have input 5

2. try---except---else---

wHelseFAMNFELBEMITUEERE —MPERNNS X
WFEEH, WRtryFHORIELMW L T FE I HiexceptiZ o) MM H 17
NN FREAERE, XHFERLTRAAIEHITelsePHREE; WRtry
PHRILEESIAFE, MHMiTelseRNRG, ZEEENEEWTF .

try:

#O BER S| & F % 1AL

except Exceptionlas reason]:

#H R AR FHE N REL

else:

#Rry F A PRI ASIEFE AESERITXENRG

Blo, ATEZEKRE P X ABHNREHITUEINS,
HEAXBRENSE, OREW, FELEASREMEYT, TWEN
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ZAMANTERS A 7ENRE,

>>>while True:

x=Input('Please input:’)

try:

x=Int(x)

except Exception as e:

print('Error.’)

else:

print{'You have input{0}'.format(x))

break

Please input:888c¢

Error.

Please input:888

You have input 888

3. try---except---finally---

AEXFEED, TRYFHREBESAERE, UAERY
SEBLE HexceptiB A IR, finally FradhMRBEZSEIH
1. B, finally P RS HE HRM—EEBEIE, FlwBEMltry 16
PRIGPFEN T B ZEMEEN

try:
o EEE S| & 7 R
except Exceptionlas reason]:

#4012 B H B
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finally:

#Lty FAPHRIEESSIEFE BT XEARE

Plan T EHARIL, FRETEESFE, finallyFaf AL 2
EWHITo

>>>def div(a,b):

try:

print(a/b)

except ZeroDivisionError:

print('The second parameter cannot be 0.')

finally:

print(—1)

>>>div(3,5)

0.6

—1

>>>div(3,0)

The second parameter cannot be 0.

—1

Rty F O P U FEZE HexceptiZ o A AR, H&E
except¥ Al HelseF O] P HRBPH T 7E, BAXEREREHE
finally F 8] 17 5e B B X th o

>>>def div(a,b):

try:

print(a/b)
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except ZeroDivisionError:

print('The second parameter cannot be 0.')
finally:

print(—1)

>>>div('3',5)

—1

(b B X =& HFARER)

TypeError:unsupported operand type(s)for/:'str'and’int’
REIENE, RELESMAERHEN, HAEXATRHE
BABEMMAEKRS, finally 7o RIELITESSIAFFE. TH
RGN AZEZEAfinally FARBEREXHNFRBEXANFTRLLEE, B
EHTHRENXHAFAEMSEATIFRM, %R inally¥ 8] 4 X (/X

TSR T F%, RAXNHEREE XHEX R,

>>>1ry.

fl1=open('testl.txt','r") # XX A GF4E REFE TS0 EXXH
XF R f1

line=f1.readline() #/ 3 @RI RIZ TS HEH 17

print(line)

except SyntaxError: #: XN exceptH A EEHIE L THNESE

print{'Sth wrong')

finally:

f1.close() #11 A GF# BRS|I K 7E

FileNotFoundError:[Errno 2]No such file or
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directory:'test] .txt’

During handling of the above exception,another exception

occurred:

NameError:name'f1'is not defined

WRAERWFPEAFELELEH, REFEA inallyFa i
FAreturnid ), DR EAEFFEEMURMNNEZEE R, FloTmHNK
o, TESHUESTHSREEX, FHALNEREE TRAENERE
2, EAfinally FaPHRBEZESMITH,

>>>def div(a,b):

try:

return a/b

except ZeroDivisionError:

return'The second parameter cannot be 0.’

finally:

return’'Error’

>>>div(3,5)

‘Error’

>>>div('3',b)

‘Error’

>>>div(3,0)

‘Error’

4. TTPHREZHFENFTEAEEE

XA RS, B—RRETJESNREZHEE, HERE
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HNTRNFERBEHFTHNNAE, ATXHFZHTRENHEMLL
2, PythoniBt 7T HHZ Texcepti FE M BLEL, —Btryrad K
REME T 7E, RRMAFUOREESW— TexceptFA LA, 2R
E PexceptiZ® 7T 5 E, EftfWexceptF o B FA B2 BIER
Fo REMEMTZNIOEFEEW, EEEIA

try:

o EEE S| & FE ARG

except Exceptiont:

#h R 7 H X ARG

except ExceptionZ:

#4038 7 F K E289 K ED

except Exception3:

#5018 7 H X RIHIREG

THHREETR T XFELBESHMORZE, EHRET3IRHF
BARRBIEIE, SRWOTF

>>>try:

x=float(input('1& i N ¥ BR %)

y=float(input(' &% N BRE:)

Z=X/y

except ZeroDivisionError:

print('BREIABE N F)

except TypeError:



print('# REFOBREL N A EEEE)

except NameError:

print( EEARF1E)

else:

print(x,'/"y,'=",2)

BB AR EU30 #58 —RETT
_,,LJ BB A BRED

5 30.0/5.0=6.0
t BB ARRES0 #58 RE 7, BEAEE R
2 B A% abe
n ValueError:could not convert string to float:"abc’
ﬁ BRAFEEREI0#FE=REiT BEEER
ﬁ A BRSO
It REBAEANE
X EIEFEE, ARRTESNHTEHRE B
# FELEAE XHFERRELD ) o ATRDKRIEE, PythoniF
N

EENFERENI— 1A, AEEH—Texceptf o EFHiE
ZHRE, HFEHALAR-—BRFELERE,
>>>try:
x=float(input('i& % N ERE)

y=floatlinput('i&%# N &%)
z=float(x)/y

-’

except(ZeroDivisionError, TypeError, NamekError):
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print('f${E 8 7 &5 ")

else:

print(x,'/",y,'=",2)

15 a0 A\ BRE0:30

E A FRECO

HEE T HE

5. BN fEelseFal. finallyf 4 f1Z exceptF4l iy
LR SRR

PythonF & 3B E M F o DIEE B &else 748, % except
+ o) Ffinally 4], f3l40.

>>>def divix,y):

try:

print(x/y)

except ZeroDivisionError:

print{'ZeroDivisionError<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>