% KBRS B IRISAEEI B ML 5+

ﬁt ) - Aﬁail

Python

(B2HR) BX LR EXD =

Jk
&%
m\

i o B f



SRIgC I8 - EXZEUHT

e

ABRE T LR FIZE B EESHBEFNPythonESHEFREMFEIBRE.
SESRREESFIAE, ABRMERFFIPythoniBESMERNEZ, RITEE
ZEiB iz HPython R EEE S .

APBAIDLOESA B, FERBRETLUIXAE ]

SBN 978-7-04-

1]

70640%"47170

EH 39.00 T




5 HEBAFIUE -

Python

SRR

($E2R) EX ALK EXY =

IR T itz



AATR T LABERANIZ A S0 HARRY Python ¥ 5 #2284,
TERGLUHA Python ¥ 5 1ETA M RN A4 T M B BRI EUR AL 2L 14 4
Python E¥U%, ¥ Python ¥ M /R T & INAFLIE 5 % S B
o A8 T 25 NEW RABACURKSEH], MaztilBie., SEX
K LA RFEINS S MgRn, NCARES. it 45 AYE
EUFIEGTFLMR. HEELH, BRSEELPIAEERA, #hEH
PR AASTOR 1295 51 Python ¥ 5 3G, B0 “ SRR 1HRAT 8
L,

APHEEE . RUETEW . TEFFTE, RAFESHRBA, #R4EK
B R BEREL SRR M. AMEE CPERE MOOC
£ “Python ¥ HH2IF#N" AR EVFEUN) N KIEH B FEL TR
WA, AR BAR. ABIEGYIY Python HFNIEHMEMH, i
HE N ERKE AR MEM, R, WrEAX Python BIGEREEH KA
FEHEH.

EHEERSE (C1P) #iFE

Python i& &5 FEFFBcvH3Emt/ 6 R, ALRK, $ERHIE
L -2 R bR WEEE Kk, 2017.2
ISBN 978-7-04-047170-0

[. @p- 1. @O QL @3- . OKHFLT
B s-#44 V. OTP311.561

ob [ fi A B 0 CIP iz 7 (20160 28 324656 5

Python Yuyan Chengxu Sheji Jichu

Wl x| 18 TR a1 HEST FUHF et & =
P FBEF FHEMKS & THEEDH] £ &

HIRALT  &EHE it 3 fiE hep://www.hep.edu.cn

(5o | | 5= i) 1 P H o SN E TR http://www.hep.com.cn
HPEZRRS 100120 B EITE  heep://www.hepmall.com.cn
E Rl s @R ENA R A E] http://www.hepmall.com
FF A 850mm X 1168mm  1/16 http://www.hepmall.cn

Hl 3k 2075 W & 20144 7 A1
=B 450 FF 20174 2 A% 2k
TSR 010-58581118 Bl Wk 20174 2 BE 2 RETRI
GRS 400-810-0598 £t 39.00 70

AAS AR, BITT, BTSRRI, IE RIS B R A R
WAL BALIATE
W ok 5 47170-00



BU - PSR )

S5RAAMENRFREABRXAEBFRARREL REW S, HEXWAEE FERE
”

F3.
— . EMER
i# [4] http:/abook.hep.com.cn/1865445, S “iEM”, ZEEMAEMANAF 4. FERE
FHH A HATIEM. BAEMBAP EERANA P A ESEIATHN “RORE” T @E.
—. RESE
B “RHRE” AEAE LY “HeRiE”, ERMAEARRG HRE LS 20 (54,
B B E” TRRIRTESE.
=. HRRE

CEEFA FIRPHRFOLHRHRE, f&F “HANRE PTHERTHEAHER
EHRBERE. NAZHREEE “FEFI” FIRTPABHAEREIEEF “HENRE",

M. SEERENSRBHRFRERRECERMAEM, DUEREESIER

KEEBERZHER—FAAR, SHEE.
WAKS B, HXEHE: abook@hep.com.cn.

Abook

O nman

:;iytho NiESEFRITEI(EE2
)

BT RPN

FRFERSARDAFHRYSECRRERUNS (Python EEERQH B (R2R ) ) @EEW Lt | RSES  HEHSRETEE. #RB8,

MOOCEIE, MEN, Byiss. MHYENSHDETAE, R ENSHeReEl  SETORNSIKS  ERTHINE, CASTEDEIESHE
BEIRRGE | BHRWEEFIYIISMER SRR,



| S8 I e 80 SRV

i, FEER

SRBWEEN S REKFRERRLEE. 1o PREH MR, 358 FHE. MOOC
w2, BRG. BRI, BFRIT. BFEY. BREH. VEER. BFENEARH
KR, UWEEE¥IEA.

I EFHE: #FLREANSRENHHM BEEREGHF PPT, TEL —ELBHN
F, WEFARMTAXREEIER, BATHHFTREA.

2. MOOC R#2: ®MERF4HF FLAEFEA¥E MOOC Lty “Python iEE B F&Kit”
s, LA HY _ETNTHE.

3. B, MBALK. BFERIT. BFEY: 2ERENSREHEXNET, HTE
T AN NG B AR K8 Python123 T & EFfEIT. HTATH
BRIk O ALHy —EBHANT B

4. BR¥EH: #XERENEXBERFPRA, AERERESFET, FATHEAIH
BWETUEH _EDRR, UWEHBFEMHAER PRTL.

5. EEM. BFEHM: RESPREEXGYERESF EH,



9% 1 e

ABREBNN ZAEHEH HEESL HFXELSNAERTREN, £ AR
Z ., W “HEEE BAEMAARFHENEARREARKFNEMLATERS. £
“UHEE%” AN E o], BA TR B 3 # Nk rk A IR 2 B R ) R O A
MHETARTENMEREE. REURIEAE, MEZAANER: FEHFEE 14
&% AR FRiTES (Python &% ); FiRHEKKA R F R ITHHE S BH LT F Ay £ o
B,

##¥ Python EFEHN “AHETRAMNBFXITES” RHFHFEENEZE 10 FATHE
fHERYE, MAEN PythoniE5 R —MEFEBAMNES. HLEMERES, CHERE
g FAr, TURAMRERBE., RN, ERE—MHFENBAES, XIMARETRL
WY R AHE S Python BF R ARHR. £4, ZHELERBETEL I ZNIFEY
Re By P IR B 4%, K E T Python iE 5 My HREFF KM T 78 A L HF.

BB, R, HER. BEMTE. K LEFREH T UHKHMZE Python
EE, BRXBELTYE, Python i EERNMATCETMNE —iEE. MERAFEHNHILR, wRE
B AR AT 6 7 & EiX it B 4%, Python iE 5 2 # k.

Python i#F & — [T ¥ M EHFWiET. FH G LRIt “1 /Bt Python” #y# ¥ 5L
B, BRIV, KZ¥RAEMERFRIEB A5 48T UE | /ot A EAE Python X1t
HEHFEETATREH RN, R LEFRZER, EEAFANMTRAT —FHE
%% mERENF BN EEIES, WEZES Python iE 5 BRAHNKF T HH AR
RENHFUR. KER—N2R, FLEFFEITXE Python 5, EAFITHH AR RERE
HE P Python &5, ILFANLETH.

AHAARBHIANRAL, FFHPRNERCREESBERHITE, TLEPM25 E
Ef%. EEEITH. GPS Bfufldhth L (W) %, EHEMk— AN 8 F e
—RARRBZk, HARLEFERESL. HTRAEHFIXERHLFFRE Python &
FHRE, ALEAREMAERME S FRIE, WA hitp://www.pythonl23.0rg, KB4 $EH ¥
A PPT. EFNAMMAR. ELZBRFRITFAMESG . EEBFMNRATE. £EELEHR
£%,

AFEETRFHENFREZABHTZASTHEY, BWEX. BEMEFELBRELT



I 551 s

# 2t HF Python BFHIHEZHWER. FERMPERF RS HBIEFLTHHHA,
BEFRAERE. BBt 4. Y. 5. K. kE2A. ANEHHKE, UK
HEETKFEHITHH, AR EH P BEG THALETR. AEHHTUETHE
Fhe “AEBEERFFEATRTAE” ke, Eh—IHR#MH. RTAF, $FFRZ
KPR, BOFEZFMEATIAITIEE. /EH & T iR songtian@bit.edu.cn.

% #
2013412 A



4% 2 Wheni i

—Python EE R 4? EARAMERIETNERED?

—A, Python Z —F4ABIEE.

WL ENARZEHFESVNERAEDS, ERE, KEEMT. WEH 7045
HWERIFTA T —ANBREREN. BARFRABAAELZNEERNK. MEL LS Ty
HAZRWEN, ZERERPXZBHHART —HUFBREZAMESNFRTR, BETEE
A . BEE. KETAEEZFREFEH, HRT THES. 5EREIEN, HEAS
HRETERIT, TRRKBETERIBHN L EXLEATMNELERE. HHASTHE
TEEFRSTLERE. K. A&, BA, KAGBRBARERRREZENUF DA,

Python iEE I HAAM AT R THEA, KE. BA, IR 3045, XEE0EHAES
BRIt EARE T ZAE, BRTISKEERANE - EEmBEAX. 8 9 ANE=ZH
GEEBENBEIER. —HB =8, XAALEIEIAE. EHEBINZRAEHF)LT
FiE it B9, AT HRER, Python EE B EMERIEZ AR FRRHARL K, &
RERAEXE. A, N PythoniEEH “4£KEF".

AFEEBABR) ZHEMHF KL Python EEHFWAFT R THT, REMTHEEALE
% Python B SN “AXIEF” WNME, BEF A 5HMRBESTAEAFIBAE.
AR, RHRITTRBA 20 MIAE =7 ENmELE, M Python EFIEEHMT 10
SMTRERE = ENER, EHBERFLITER#A. Python EFEZHE, #i)ix
FEBREASUHEAESTFRGEABAFI G ERES T .

“‘BREATEALS, BERERAUFTEL” RNV ECANHFER. AHULIBL
B, KELARNER: FEHFEE-TLHTANREEIES (PythoniEF ); FEFEKE
FATHASRI LR E AR B, ML @il Python E5 ¥, EEAH#ITH
MR, FZAHH R

REEMAR K=, EEAH—F, MERFELNFHABETEURKFELEY
MR, ZEAHPNEHBBRET ALK, APET 0% LHAMRZEZFER. Wb, &
Bh{E# 7E o B A% MOOC T4 (www.icourses.cn/imooc ) _EFFi%# “Python i& & £ F ik it”
WA K “Python 7| & ” WA, W i PMARE £ % F > RM&.

HTWBHFFRBF RS ZHEFN, KHERME Python EEH AN KRETLE, LK



I %F2METS

it B w T L5 E Pythonl23 £F & (www.pythonl23.org). 24 &4 3] #yiL# &
A AR AR E T, ¥ LUE A Pythonl23 & fuif Ml & 4 (www.python123.i0 ).
ABEZHXE TAEREIRYE, ¥REERTFHFNASHITHE THE EAN I,
FEWRERTFRERE. i, TERBRERTESBEMIBTFLTIHBOA, BEFR LA
AFBE. ZRAAE. BRE. XNEHE. BEE. 2B THERLRTFEERE. X
THEZRS “LEABEFFERFFEAMUFE. AEEIAFRFFFRT R ITRITE
(HFERA)PXTEIAFREATZAARNEMTE A B, Eh—FxTRH. RTAE,
TRZ AR R, BOFEH MEATHITHIE. 1E2 08 T4 b songtian@bit.edu.cn.,

% &
2016 4 12 A



23 LH &5
1 2821 40£H%E3)

S Bl G 5 IR S Do A
S 1 i B4 2.1
2] 2 Python i 22 il 2.3
S 3 KK L g Bt 3.4
S 4 SCAHERE % 3.7
245 5 5485 & 455 BMI 43
sS4 6 m T 4.6
S 7 L B 4 5.4
S5 8 ol th 2 22 1 5.7
SRR SR HH S 6.3
S:45 10 A 6.6
Sz 11 Python 2 #i 6.7
s 12 Pl 45 £ 7 455 1 2% 71 73
S5 13 CSV #% 3 HTML Jg7R 75
245 14 CSV 1 JSON # =UAH H % 4 7.8
S 15 AH FEH b 89
S 16 pip A 8.7
sl 17 ER T LR 9.3
S 18 T Ak b P 2 i 9.5
S 19 LY HIEEL T 9.6
5245 20 op [ R4 e de 10.4
s 21 M Z I A B 10.5

SHRBERT
#z2 P NAIRBEERS
oR B G R B 44 R XN FE AT
g 1 math 33




gk
R B S S o B A4 TR XN A
B 2 random 45
B 3 datetime 53
il 4 jieba 6.5
B s PIL 12
R 6 json 7.7
B 7 pyinstaller 8.4
PR 8 numpy 9.2
i 9 matplotlib 9.4
Fibk 10 requests 10.2
Bk 11 beautifulsoup4 10.3
2HEERBMEES
#3 2465 MERBRES
B RN AT hEE2
1.1 PE IR i fi
1.2 WHmEES
01 1.3 TR
1.4 PR R H
1.5 AT e B R ik
1.6 RIEE 25
2.1 ik
. 2.2 R T
— 23 T 1 X B
24 RGB #iff,
3.1 e K BEVE i B Y
32 Wiz
3.3 i 2 B8 %5
WI3E 3.4 GRIT: LI i) % gt
3.5 ek A A ) 7
3.6 FAF HR AT
3.7 ridi® 35 a7 WIRV
4.1 PR Hid 77 1
42 AR 5 HESE
43 of [ & RO e
W4 4.4 BHZ) R TR g
45 By Bt A1 AN S B AL 3
4.6 & A% H
47 T R




%5 I
gk
& A xR A A
5.1 oR B A G R
5.2 FeEHFIT | A
53 197041 B 1 H
5.4 TR A i
b 5s ERARGRA
5.6 B A
5.7 I ILA
5.8 Python 1 Fl F+/iit
6.1 e -
6.2 FFRAEA
6.3 e H &
6 6.4 £5|
6.5 B=HE
6.6 BG4 B
6.7 ARG 2R
7.1 SCAF AT TF
7.2 CMYK 4%
7.3 AZEIPS 4]
L g 7.4 Python [¥] csv Fr#fE
BT = 3
7.5 Web i diii FF &
7.6 XML
7 FFEIL
78 Python [ 548 2 7Y 5 4
8.1 ENIAC
8.2 HURUR 47 3L
8.3 A FFRAERY
8 8.4 AR
8.5 Python—— @ v A S i iE =
8.6 whi 4% 3
8.7 PyPI (IR E(E
9.1 B RURES:
9.2 B
. 9.3 IKFEAH
i 9.4 FA&
9.5 Bl E AT AL
9.6 R 2 B e ) 2
10.1 Robots HEFR X
10.2 HTTP ] GET #1 POST
10 # 10.3 ET Rk
10.4 REFH4
10.5 CAPTCHA BiiE%




IV %35l

EHFRE
£4 2B 76 0FEKRE

WO X R A AS K E W

P 22 # 2.1 Python 3 ) 33 MR FHI%E
2.4 2.2 #4rT RGB Fifaxf &
3.1 3.0 BEEAU 4 Pt dlRoR
3.2 #32 WEMBESERERS LM
3.2 #33 WNEMBEEERE L6
3.2 #34 WNEMNBTFRBFESR L3
33 # 3.5 math FERECAFE (JL4 )
3.3 % 3.6 math FEEERRES GL16 4

03 33 3.7 math FERTENBEE (L8N
3.3 # 3.8 math FEMI=FMHEHEH GL16)
33 3.9 math EFSERRES (344
3.5 £ 3.10 EAMFRFRBERF G514
3.5 F 311 NERFRSBOERE 36
3.5 F#3.12 FEHHNEFEFRLEETE (JE 1649
3.7 #*3.13 WELEBTERE
42 # 4.1 Python X REEMERF (FL6 1)

541 43 # 42 BMI f5hrar2k
45 %% 4.3 random FEMH HIBRE (FL 94N
4.6 X 44 AR A R FE R AT I )
5.3 # 5.1 datetime 2505 B (3594

s 53 %52 datetime 28 Al (B Rl S0 i (35340
5.3 %53 strftime() 77 2k A% AL HI 7T
5.8 % 5.4 Python [N B R IR (3t 68 4)
6.1 6.1 JPHRAE R R L Gt 124
6.1 6.2 HLERAMHBER L1041

56 5 6.1 6.3 EOAXBMEBRIERETE G104
6.2 * 6.4 FIRBAREFAHMRER L (144)
6.4 F 6.5 FHARIN R ik
6.5 % 6.6 jieba PR AR (7 4)
7.1 F 70 AT (R 740
7.1 X 7.2 XMW ETIOTE (R4
7.1 *73 XHABEBANTE GE34)

7 7.2 #* 7.4 Image K EFIIUMEIE ik (FE54)
7.2 #* 7.5 Image KMFEAEE (L44)
7.2 7 7.6 Image KIAFHIEGIRMETE L2140
72 # 7.7 Image KM EBHEHAELL T GE3 M)
72 7 7.8 Image K1 BURIEH M4 L (3L24Y)




W b3 A N x W %W
7.2 %79 Image KMEGRGEMEELE T (JL44)
172 % 7.10 ImageFilter 28T E G €51 (3L 104S)
J— 72 2 7.11 ImageEnhance &) U B SRR g8 5L ik (3L 54>
o 74 712 2016 4F 7 A4 K/ Pt H S MR
7.7 # 7.13  json FE[IRVERERE (L4 4)
7.8 72 7.14 Python [RI¥#E AR B R S (3L 13 4N
8 8.4 2 8.1 pyinstaller 4 [ H 2%
8.7 8.2 H=7j Python £ (3L 20 4>)
9.2 % 9.1 numpy FEEMMEAGIERE (LT
9.2 #% 9.2 ndarray KF B L7
9.2 #* 9.3 ndarray KM JESERIELE L5
9.2 #% 9.4 ndarray BRI MY R ik (LS54
9.2 # 9.5 numpy FEREARZHKE (FL8 1)
9.2 % 9.6 numpy FEMILLEHEH RE 3L T4
%9 1 9.2 9.7 numpy FERHABIZ R KL (L9
9.4 9.8 FARLFRIK ISR
9.4 %99 plt ERZEXIEEE (344
9.4 #9.10  plt FERJEEHUCH Bon i3 (JL 6 14)
9.4 #9.11  plt FEREEAN R R E (3L 17 4
9.4 #9.12  plt FEFAARRN R B RS (JE 94D
9.4 *9.13 plt ERARERERE (131
9.4 #9.14 plt FERX IR R E (L34S
10.2 #* 10.1  requests [BErF ] R0 BT SRR B (3L 6 4N)
10.2 % 10.2 Response X[ jEd: (3449
910 % 10.2 # 10.3 Response M%7k (324
10.3 7 10.4 BeautifulSoup X% i H HEME (36 4
10.3 # 105 FREXZIE AR 3L 44




B4 FiR Python i85

BT R EEAR T U e 3
R -2 IR 0L v —— 4
1.2 FEIFBEE S o 6

121 PR E SRR e 6
122 G FURER «ovveesererenessssrarssannnns 8
123 HFEHUGRER —oveemmreeeremrmesensnsens 9
1.3 Python i Z IR - eveeveresesesineens 10
1.3.1 Python i &5 [RIRJE < 10
132 405 Hello FRF-orerereeeemeeimseees 11
1.3.3  Python ¥ 5 [ 5 -ooveeseerenens 12
1.4 Python i & FF RIAHIEE oo 13
1.4.1 2% Python fRRERE e 13
1.42  IBAT Hello FRJFoeeorrreemressinnenns 15
1.43  JZ4T Python /NFEFF oveeemeeeens 18
1.5 FEFFIIIEAG B I e 22
1.5.1 TPO FEIFGRE Jyik cveeveeeervenereens 22
1.5.2  BRAR )RR A THSLERGp oo 24
1.6 Python & & MIFRAR AL - oveeeeeenes 26
1.6.1  FRASZ [A) I K 1] oveeremsermseresnsenns 26
1.6.2  FRASIEIIERR G N weereereeeeeensnsmnens 28
BRI v srivsessmsssremmsssssissassssonsass 29
S 29

%2 %  Python FEFFSELBIMEHT --oeveeers 13
R B 2 1 e — 34
2.2 Python FEfFHHETCHR Moo 36

221 FRIFHIREFOHELE cooveenernnenninnnes 16
222 TEER s 37
223 L EARBGE oreereererreresienenees 18
224 FRFH e 39
PR -k D — 40
226 input() A ﬁ ............................... 40
NS & L e —— 41
22.8  eval(JERE wweereeereeemseesssssenenins 42
229 Print()EREL woeeeeeevessessssessssssonnnen 43
RN N T e — 44
R ————— 45
2.3 SEf] 2: Python BEMBLR ] oeeeee 46
24 turtle PETBE TEZE A A -remmesserseene 49
Ry LY R — 49
W L2 ot o e — 51
R 2 T L F G m— 52
244 BIIGBHEE cormevnreoremonmessssianes 55
S 0 2 ——— 56

ﬁﬁ%gﬁ ........................................... 56



E_EA RA Python i85

H3E FEABAERER e 61
31 BT 62
3.1.1 ﬁ%zggggmﬁi .......................... 62
312 BRI 62
3,13 VF BT 63
R L C i e— 65
32 %ﬁl?%‘%ﬁ!ﬂ’]ﬁd’ﬁ .......................... 66
3201 AEMBUEEFRIER 66
322 WERB(EIZEERE 67
323 WEMBTRBFEHMRLL- 68
3.3 BB 1. math FERIEHT e 69
3.3.1  math FEREIR oo 69
332 math}ﬁﬁﬁﬁ ............................. 70
34 52l 3. KRR ERTIE <o 74
3.5 FIFERAIH T HAREME s 78
3.5.1 PRI FE TS errmeeerninenns 78
3.5.2  FEARMIFAFBBAERT oo 80
3.5.3  ERIFRF AL B BRH e 81
3.5.4  NEK PR AR TR oo 83
3.6 FRFERERIMIFE ML e 85
3.6.1 format() /7 VAL MIFEAALH -oeveee 85
3.6.2  format()J7 i s A= -oeeene 86
3.7 Sl 4 SCAHEREZ oveererennenns 38
371 (RIER R FFUR oeveereememseeemesens ]9
3.7.2 33-1?33%}5']%? .......................... 90
3.7.3 AT S ASE B 4 veeeeeeenenes 91
AT NGE e 93
=t g a [ | R 93
WAE FRFRIEEIGER oo 95
4.1 FRIFMOFEAGE R e 926
AR ) r— 926
412 TRIFEBIEEASLGERG eeererrerresusesnes 96
413 FRIFHIBEAR GRS oo 97
4.2 FBIEEMIAN B ceorevcsmsssssssssssasns 100

4.2.1 BSOS EER . ifTER] e 100

422 e if-else ifH] 102
423 ZXEH: if-elif-else
i%i/pj ........................................ 103
43 SEfl 5. SHABTRARE BMI--104
4.4 FEIFIIEFRGE R -weeeeermeeeenennines 107
4.4.1 BHTER: for i) e 107
442 TJCPREHF: while P f] e 108
443 fEMRE T break Al
continue .................................. 109
4.5 i 2. random FEM A oo 111
4.5.1 randomﬁim)‘di ....................... 111
452 random JEMRET -weerererreuserenns 111
4.6 L] 6: T e 113
4.7 FRIFHI SR AL e 116
471 FHEIH: try-except iEH] 116
RIS 10T T L R — 118
A EE /NG e 120
FRIF L 3] JL-veevemenenesee i 121
W5 BRERREDE ] oo 123
5.1 BREUAIBEAAT  oeeeermremrinninenne 124
LRI 1 R —— 124
5.12 BB FIERR cooveeereemsenens 126
5.1.3 lambda BE-eweeeesereerenseronnns 127
52 BB BEAE T reeeremrerrnereninns 128
521 AESHAAER RS 128
522 BB ERLFRAE - 120
523 BRBLHGIREUE -oeverereereeremrerees 129
524 BREOTEEBEIVER e 130
5.3 #it3: datetime FEMIAEA 132
R Y 5, T— 133
53.2 datetime}’ff:ﬁt}? ...................... 133
54 S 7. LEREDELE e 136
5.5 AUFSSFIRIBEERALBE T oo 141
5.6 BRILIIBRYT e eooerersreereressnosuesesuenes 143
5.6.1 JHBVHMIGE X -oovemreeemremvrnsnnennnnas 143



5.62 BRI T EEeeereeeeessessenees 143
5.7 S5 8: RIRHIZE L] e 146
5.8  Python [ B EREL oveereeeeesesen 149
A INGE e 150
FEF L S L wevenereeemimnsiessesis 151

B6E OB 153
R Do ¢ = AL 3 — 154

6.1.1 FEFIZREY covrrninninenscinians 154

6.1.2 %ﬁg@&] ................................ 156

6.1.3  WREFZEI oo 159
6.2 FlFIIUFRAE ovveremreermreemneas 159

6.2.1 FlZELKTU M S weoeeeeeeserensenne 160

6.22  BFERKT [ERAE reerrrserreenees 161
6.3 KB 9: HAGHEE - 163
6.4  FHETIFNIRAE < ovrerrermsrrerrinenens 165

6.4.1 %gﬁ;@@mm@ ..................... 165

PR E S 0L ) m—— 167
6.5 HEH4: jieba FEIMHIH] oo 169

6.5.1 jieba FEMEIA wwvveerereeresssenecninnas 169

6.5.2  jieba FEMBAT - wwereremereeseerineees 169
6.6 S 10: SCATASRGE i} -oeeeeee 171

6.6.1 Hamlet J& ]G5 if -oeemeeeer 171

6.6.2 (=HEXY AWt

R ~sssssoinssnsemerioniinissssamsnasessass 174
6.7 SEf] 11: Python Z gl eeesweeess 177
AR ANBE cvvassucsassssanissusanasanuassssnsnannasss 180

D3 180
H7E SCFEIER AL e 181
T AR tomirrtsnsiemmistsnsess 182
7.1.1 jC#HﬁJZE ................................ 182
712 jcﬁ:ﬂgﬂ%;’em .................... 183
713 SCHEHIIERE -oemesveenensnsssesenans 184
7.2 BB S: PIL FERE R oo 187
7.2.1 P[L)ﬁmﬁ ............................. 187
7.2.2  PIL JE Image ZEMRHfT-w-mveem 188
7.2.3  BEAG I BRI G e 192
7.3 SEf12: EEETFIFEILZE] 194
7.4 — YRR RS AL AR B - 196
741 BARALEGYERE ovoevveeeee 196
742 — YRR AR R e 198
743 R RS AIES - 199
7.5 5 13: CSV #%:f) HTML
@7_; .............................................. 201
7.6 EEUEBER IR AL, veereersrereennns 204
7.7 B 6: json PEMIE] --ooeeeeeees 205
7.7.1  json FEHEIR - weoeeeesresrinnnninns 206
772 json FEMRHT-wweweeeeeemrmrrenenenenns 206
7.8 SEH 14: CSV F1 JSON #4=X
y e AT P 207
FEE AN s inpsususmansomsenessszmasiasusssasisains 210
FRIR LR T B eevernesunvsaniaisnniisisnisiinnonians 211

E=#8%9 1= PythoniEE

BRI FEFWI F I veveeererersernes 215
8.1 FFEEYE e 216
8.2 LM 15: HRE FHAHT oo 217
8.3  ETR FAIEJE ] L cveeeeeererenen 218

83.1 [ATH] TR -weeevereeremesessseeens 219
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@~ #i Python if

Ao £ E WM Python E S WAL E )L, iLiEH g RENTT, BB
BB, ZHANRpE, T# Python E 5 WAXBMAHEIABRFRITH EH
EAER, X—HLWFIEHFRET 10 TAE%E # Python BJF.

AHArAEIEAR (£ 1. 2FMHFA), 28T

F18E BERITEXRFE

% 2% Python 125 6| AT

Mt A AR AL A

FIEFTEARAMNFRBIETNEE, EAHNBRE BT RERN IPO F i,
f-48 Python & & X ¥ iz 71442, HL U Python iE &5 WA E & fuik .

% 2 EMAA Python 25 LH|, B L%EHF N4 Python &5 HiEE T E b
AR, W ByiE# AT Python & 5 4 09 BB &.

MExANENEREEFHFTE T RO TENERBRS, AEERFTEN, A
FERFENEENL, RARERET AT, E4EHFEFIXRPAERE
5%,

A TFHMFERFRITEEE, RRKAEISEIN, BUEBETHFES ¥,
AFAH— BT R B A Python &5 4, BT M Python &5 %%
FREERFAR2ENE. B THXARARERAE Y XLET, TUEIEEH
B 32 .







W1 PUEBEEA A

R EF, BFPABILZF T IR FE S A1 & B AT
Everybody in this country should learn how to program a computer, because it

teaches you how to think.

—— 9 # K « el (Steve Jobs)
ERA A BIHA

@_ ............... ,:
%R

(1) BRFEEARRAE B RGP A FEHR .

(2) THEFPRIHESHARRELEE.

| (3) #ifif Python 155 [%F sl DL R L T B

! (4) %4 Python i& 5 Hello FEFHI%E 5.

(5) %48 Python ¥ 5 FF R FIEAT A BE AL B H ik

(6) B4 S IPO Frik.

(7) T fi# Python Fit A% 58 3% it R [H AR AS 4 3 221X 1.

VLTI s T EERS Y

Hello World /& 1978 %£ Brian Kernighan £ 8L 3/ (C FEF#&iHES) WE—
Bl 1. XB AT ESEE R T AR RS X EAER. HEASH, X4
TR LT 2B 1 i & TP AT AR AT 82 F ok, 386 & 2 04 i Python
WS K S i 3€ HLEF & (1) Hello World F2/5 .

fea) S 53 A AR ) ] i s !




4 ¥4y WK Python i E

1.1 HENABES

\‘—-

.....................................

HEHL, ATEIN, BAREHFREENAZ .

“Computer”, AIIELETIRTEMA, BT 20 t4l b BHEH AL K iHH
B, HAAFRTEL.

TEHL B ML T A H ELE B A T FR SR Bikd . A0 T 5 23t
B MREBR, ARAEHEAR. WHAREZKEZRARKERS, B TWRA
RIS . T BRI, WEATRME: AKX ERBIEKHE. FAK
WA BT, WEMATRAAE S A SRR Y W) i K . A o ) L
T B THERRE S . BT 21 thed, AIE(ERE A & B (S T SR HES) T AT LAY
RIE, WHEHFRCEFEANBIANLKN B EEES, LA E.

SKRAR T 18] R vE v R R, BRI EAE S5 i B R e R
ORISR E EART L.

WEHLG E XAREZF, T & CEAFETHREPRAR: HEHURRIER 4%
VER 4 () ¥ % (A computer is a machine that manipulates data according to a list of
instructions). ME XFTLAF H, HENAE PN EARME: ThEetEfnl gfett. Thag
PEFEXT S R, RO EIE R WA B SS RAA S . WTRETERR T
ATLURYE — RIS Bahi, Al Foiisth ., AR e R EE R EE.

RN ES S EAL P MR . RBLR & B& TSR Th e vE AR 1E
A gmEtE, e UEMERTEENL. Al — R R &R TR TR A KSR
S B, TENA—ERB T Flw, HEVATE SRR ENL. &
Bl EFEN. A ENER ST BV R E R TR, HE
WRIE T EALIMEE, B8 TiHENER . BREFER UGS, KBRENETR “it
L B4R i EL.

WHEAIBAR R R X EEBS - EI TRt e wmig R . — 5, VRN
A T A A8 ) 3 S e, B AR AR R B R s AR AR By G, T WL AT R R L
T R PG N, HEATRE BT REANEE R E. H—H, RiEitH
PURAT g FEPE RE Fr ¥ TE 5 WAL I AHLAR 1 & IEgE S BIE40E 5 R R,
HZ WA EHEGT HARE S T R R .
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B1E REFRHEATE S

Moore) F 1965 32 64y, BEREEE, #’-h@?ﬁ"%ﬁi@%i'f@%aa%&éﬁ
&i%&%#ﬁﬂw & Tt HALE LT P A 6 E 2304, Hlde, CPU. AA.

Fre W%&ﬂ%,ﬂ@%ﬁ%%?%,@fiﬁ%ﬁlﬁrT1%5$£A%'
,Eﬁﬁiﬁw%%%&$ﬁ% i, BEREAERA T F A m%%—ki%;
LB !
L eRFANEEE 1965 F, HEMERRMFHALRE, FMiett, L
DA S ARAE (BB THESE 1970 F4 3L, BEREEFAT |
L8 SR ME AT A IA G AU AR AR A YA AT R BARKRF R
I EMEEESDR CRRELRF W BEEALNAEE, 4R 10 #—‘Tk%&i
A%%ﬁg%ﬂAkﬁkﬁAXEFW—# BARERE, e REBHAKA |
.mﬁ#%lﬁ#%$m%ﬂﬁK§%MﬁM£w %&ﬁﬁ&$kiﬁ@“ﬁﬁ.
lﬂﬁﬁm**f F I AN BARERT RO RELE, &ﬁwﬁﬂ%%;

H 1946 F5— G 7 B TN DOk, i EHEARE R L T JLIKEKRH
RRBEARRE, BAEEFHPNARME, SZHEN, THHHLEDDRE MR AT g e vk w7
IR AAHF] o AP XA LR A K & i A B 450 4 Ao BL.

FBr B 1946—1981 4, “UENRALEHMME”. XNHBEET 1946 4,
LR E G T EHL ENIAC AR . ERXADPTE, THREMEAR EEZRES T
HIRRGEW TR, RS TRZEF SR BUE S, P4 T EL.
AR TE AL, AR, MAFEVEARRRE GRS 5K
A RIS RE A DO REA XS N, THELI AT g FE 1 2 BRI A BRI o 4/ A A
. EHIH A ek m e 5, BPR W EER S EM ARG A, kb
RN MEAE A R 2 0], VRIS 2 [0 TR R e XA BT 53 T sk e A=
THITERI CHET (1972 4F). C VB 5 AT 4 P2 AR 76 T8 1 FR B H R AL I 2 9 A7
AIAERT, RET AR P 2E A PRV S B8R R sz 47 . T EHLBIAR IS8 — AN B 7
354, BEFELLIBM PC MK NHEHLAHEA (1981 46), THEHME RN T
THT 1) AR BT B B o

5B 1982—2007 4, “iFEMLMG R E I B, XA BIA T 1982 4F,
CATHI [0 43R 1 W B 4L 09 ) TCP/IP W& WMl iR ARAEAL bR, HEEM (Internet, %
VI SORIERE T MM L) BAREDR T o EIXANB, T EHIBOR 2 g m 244
AR MEBER. ZHEAEHRERE, UADANTEIMIRS 80 F B4, 1N
BRSNS SR 1000 5 AN R 28 R 5% 1 T P00 28 4 AN ] 2 70 22 %5 o Tk
T, 752 PR AE R G EHAT R — MR 1 & R T LR AR a7k,
MU T R&E VAR Java i85 (1995 48). S5IbFEIE, BF%%k Windows
BAERSAEN NV HN SR R Y S, WENH “PrLEFTE” R kA
7 Visual C++ (VC), Visual Basic (VB) (1991 4F) M A RmAAIES . IFEHEA
ISE B BURFLE T 25 48, BE#E 36 M3E S A ] iPhone 2 RET-HLAHEL (2007 4F)
2 B, v ARBEN T 1 1 8 50 X 4% N i £ 38 I X



6 -4 A)iH Python iE &

BB 2008 (EEA, “HIMEBREMB. XM BUAT 2008 F, LA#
5 (Andriod) FFUEBEHEIE RGN RAT R A, —HB AT S SR A LT [F i
12 B TR OT AR, XEMAOUREBI KM . ZEAK. =
WL S, KB, WS, WM. HRME, XSRS R H &
BT A EOE S RN 2R, AR T EE AN AR, BRSNS, HE
A5 UAE MBS SRR R, X, HENERNRECEHEANT HERER
R B, XA BUR AR AR — A H AR SRR, 0] 5 G AR T 22 A 6] i
SeEA BEB IR AL N2 AT E LA PR I ThRE, R aET ML, TR
HREREAR KRS R K, A2 BHNRBNTEHL R AN E R BE NEFT
Re B g L. TN B2 2% A Sh AEME AN S (s AQ R, vHEREHL R 2 S A B 2 1)
PR HE Sk RIEW 4 fEtE, Python iBH (2008 4F 3.0 fiA) CLMAXAHB
ARG R PSS .

BN B 29 20 4EJE AR IIT R, “AN TR REM B . BEE RS, Jrahd
F. BEEHLBA . ELERLI%, B ESHEARNERRE, RRFEAN IS HI
ANTHEREE S BARM B, T EHLBAK 4568 fe B s A L 38 B 7
A AR . seit, RN CERAE TR A, el Mg, B
PLas st DI BAR TR, B EE AR A RSN T, IHEMEREHEAN
— AN AR B -

PR HHBAR T R REDT L, THE LT Bt A aT gm0 ¥ & R A7 AE AR EL (R
B R, — L, AU AR T R T LA SO B AR,
EEIFEIThEE. S — 5, RN IhEE R R PR T W A RE.
VAL AT IR = B IS = NG S - N T

TH 5 %3

L1 SFSERLIGE SURAE A7 AR A B 2

12 WBIEAR DT 3 A TSRS b SRR G 0 B W P A
S

13 BN IR T 5 ANE 10 IS A 4 .

1.2 BF&iHE
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1.2.1 BFEIHESBE

FEFP Bt i 5 2 v SEPLRE S B AT U P R I — M BA R, B



B RFRHEATE T

e AL S0 AR A, - SEHLARES E BNHEAT & RS AR . R R IHE
= AL SRR ) — 2L S EHLIS SRR BT . R R HE S R
A BRI LS BT

B RIHE S AR 3 AR NBES. LHESHRHEES.

BLRiE= R R EE S, THEBER I ERERERS, AU SR
AT LB BRI AAT B R P B8 & o B, BATECF 2 013 imik, 16 ALkl
LA FE A Y. 11010010 00111011, AEGHENLEE KPR 2 A .

BB LS E SR BRI, RN, b GRS iR A L b i3t
R, FE, ICHESHEAET, SHMBCG SHLISES B IR BT — X R,
eV ML R L e A B R RUR B AR . Blln, BATECT 2 A3 ik, 0
ik =484 K. add 2, 3, result, IBH LR E A result. S5HL351E T KL, AFRHHEAHL
G HAE A AR . 1 THLIRE SR G5 5 20 B T SV £ 36 2 T it
i, BB IR E S .

ERE S SARE S MK BIET, BOOE S RBE A RTE 5 0 — R AL T
VOV, AT LAHEA 5 M T R R SR e SR R, B, BT S
2 fil 3N, EESAID N result=2+3, XAMUBR SHBESH L, it
EHLLERITEK, [l — PR 5 AN L L i R — B .

RGBS — R, A S IR AL R 5 2 0 A
BRI R, RS L —RARMER NG R 25 0, hR Toidk e al BUL I Ak it
H B 52 4 B A K 5 O SEHL.

AR, BB AKE S, AKESHAEAHRE A, XAR
J ANKEE BRI AL B, “RER AL, HEak.”
KA, TSR, R A HAEI T R0 B Rk (R E, (HR
R—TF, FERE “R” WEREE, R AN W RTEE? BRIt
Zork P AR R BRI S M A S, BT RVHE S IS HITEEVE L+,
1ETE X _E 5 AR .

AT N R R S R T 1972 4R C 5. BHJS 40 Z4EK LRI
AT 600 ZRRFRAE S, HRKZHGE S i TR AR ASE T S .
TS 02 A B4 %A (FF BB S, 4% C. C++. C#. Go. HTML.
Java, JavaScript. PHP, Python. SQL. Verilog %5. —ftKii, @EHAREESHE
FH TS S 0 G P o5 2 ) T

Y. @MGARES
O RMGBARIETIRESN THE SR RAR G RAZES (FAAT S A RAEE
' %), #l4e, Python #EZR—ABMAEAREES, TARNTHELIHLBGEM,
BT R TR SN FHAAMNEALE. HIML B UZ—/A+ A%
RIET, CAMARMEHEIA. BR. FAAFRALLREY A Web RE.
| REATEGATIE T R OA AR R A A K, 120 TE S FT AR AT
VBORE, AkAH R E R BAET, )

_____________________________________



8 4 #IiH Python &5

[ EMBEFTP, C. Crr. Of Go. Java, Python RIAAKAAT, HTML
| (Web 77 @#484£4235 % ). JavaScript ( Web il Y. 3% 5 &M A& S ). MATLAB (3 |
| FHEME F ey A AT ). PHP (Web MRE B3 &M A#ET ). SQL (&% .

l BeiRAEiES ). Verilog (RAFHEIES ) REMABAIES.

o R S R E AT T A R AT PR SRS AT S . X3
BTt BT 7 R AR AT — DR RE, BRSE S RS EIT, WAGE
HAMBREHAT. TR AT X, R BER 7T LU —Bul, il BUbs
i AT — 2P

9 R R IR AR FE Bk H AR O R, %, RAARR RZOE S RS, HiR
ARG RS E T ACRS, PATH I TSNP AR 0 i 4% (Compiler). Wi 1.1 f&
TR LR, i, BERR BB SHUETT. SEa iR
ek H ARARES, v SALAT BASZ B 8 fE 12 4T IX AN H AR .

WRAE P HLEE S

|
B 1.1 B AT R

AR R SN YR AR B 45 S el H AR ARES [R] I 41217 H ARARRS (it #2 . BT IR
v AR P FR N iR 3% (Interpreter). WK 1.2 Bon TREFHMRELR. Hpb, &
HE S VRIS SBUE — RN RR 2, RGBTSR,

HWREE
B

B 1.2 FEAEEEMPAT IR

FPRRE AN G 1 B D E T4 — IR s, — B P e, AR ERiE
PR BRE VRACHD o AR U E 3 UK R P8 4T I 4 1 S AR B8 AR ARAS . X 4 1 (X 31
FACLT- A0 TR R 0 S [R] P A%

Gi et R AT — K, BTEL, geied B B E ARG, H AR IIE AT
JERKE . P, 40k —BEESRUR AT REZ MR BR, 4 R B RIS A &
HAFIPATHER . R, RS REEBRAZMUEAR, BB AR SN



B1E RFBREATE 9

FEIZATI IR, A48 AN R P AR P T B 52 B R

K g% 77 XA W R ArAL

(1) XFARRIRACE, 4B 0 B r AR AT A R

(2) HARREA TR FRM T LLETT, ERREBRERSE LR,

KR T A W T arat.

(1) fRRRHATF ZR B URARES, TEFFAsMmYEY 17005 8

(2) REAFLEMRAS, HAD AT AEEM e RS LigqT, WBHENL.

i, MRHAT. BRETHAREHAN, REARLSEAENERL
fid e, BISEHATIERERS AR, (H o] USRS E R AT 6, IRE AN
KA oA, EEAtERECRNERRFEITSR.

KAGMFRATHREESEHSES, WCIET. Java it s KAMBBEHITH
Rl 5 RMATE S, W JavaScript i55 . PHP i . Python 15 &5 & —Fhig) i {d
FH e 2 A ARG S, BRI IAT 750, (HERMRREA thOR B T 4 %48
I Thee, BEERTIBLT, MRS AR —A e HARARRD . X PR iR 2%
AN 1 2 45 15 (KB R A R B IASTE 500 T 3R 71k SEPERER) — R st

123 HEHRmE

—— A A B 2 R ?

— N “amAERIHRA R F )L

R VIR0 YE. AL T — R B E KR, TR I EIAT i B YE A
Ao R RSB, TH S Y DO T AR b AR 1 I AR SR LA R AR
[ SCUE B AE S8 = F B YRR R — NSRRI R RE, E e T E AT
MBRARLZIENLERR, BRI R EAUR AR S e vy i, Bl 4 5
RO AR AR R 1) 8, 3 M ) R 0 8 e ) R (1 e e . o SRR A VI ok
FEREBE(EHE AR B, HEMEE ) ARG 58 HL K AR K FEA

AERE NN . WMERFARAE R 8, TEREENEB LR
R 7, BB AT LR A SE A i P R . 5 e BT R R A A
MR R . AFBE. AR, BRSO ER MR, G
XK BERE AR AN R A 2 UGR, AN Ab 25 8 4 (O R , dx b
JEG NS BORE 95 Bh R e 4 2 IR oxet F P 4T S B R AE £ RS AR

iR RERS RN B R — &ML, S AEas4RULRE R B 5 EARAIRE ) X 25
8, KPR . MARRITTAEA SFEINL, RH LR A S EERK,
S WRIA SO ARG, B ) BRI RFTANR, FT X SR ) LU
G S PP AR LSS, Rl ELI N A RIS KM ). XS 4k
WA EIFHIBE . ik A CRGERE. RTO B L AR,

HiFERERBIR MR . NS RN LA NE TR, ¥8 - emEik
A7 BT S 3 R P o SR TR B S . i, AN A, T LGl
FEF U A oo A T RSB R . X TARROE, AT LUE AR e i e



10 #—%4% #IiH Python &

BEATHEAL B IR HIGe it B2 . 3T A BB I 45 3C, AT LI F2 A SE I 56T B I A
. MR el R R AR RS T A AN ST RO

gk NS . FRF R A R AR EEN TR —, BRI
BB O EBE T T & UL B, BkETS R . BEEARVAEHFATEEES
FmAES, Kl — Pt aEE A RIS . WREEARERK A KL eI 1
TAHE, A EFE R, A EAsE e

REEFEEAE MR, NGRS FL L RREARE - RAENFIL”,
A ERFA —EMERME, NEMR 7XEiEX, Mg maaRem
SR, F T IHEE S, HAEEEIRES REE (MEREEREARELE,
X ERERIEIZH) . HIREFS8A i B FF 4, MR, Dhe M &
BRI R AP HESE . R EEREMB YR SRR Ty, BB R H 5 ) 8T
Bk A ARG, B g AETE S RS S E NGRS T4 .
MUEZEHENRY, BERS, HRET, EEESHNANBEEM LIRS, %
RE—R=. ATHEFEREF &GS, KB RKEREMSEEELSA
RSB A LUK, IR Python & 5 I DA & . A HIXFERBTHRESS i
i) Python 2% >] i FE a7 RAR SR A A .

B 5 %)
1.4 CPU m] WA HEH R AR BRITFRINES?

1.5 5 [ a2 13 AR PR R P A Bk AT 7 2 D A 2% 18 BRI Bk
1.6 SiEiEE MLk, WAL T 3 N EIMETE S B H.

1.3 Python i& & f#f &
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1.3.1 Python B5HEE

Python iff 5 #E4E T 1990 4, # Guido van Rossum i 4 S FF & . 1989 4 12
H, Guido & E8)—ANFF &I H LAFT & RS 71 5 I 8], B Lk b 24 i IE7E
K — DR EAE S S —MERERS, EIWERERAT Python &5 . %5 5 LU
“Python” fiy % ¥8 T Guido X} 24— JLE| “Monty Python’s Flying Circus” 4% A%
. T Python i 5 IIUEA RAMER I, (H 20 BERFLEAWIK K B XAER
TR T RN AR K R R 1 — K

Python & & & JFUEIH MM F AR, HARRE AR UK, WLl



F1E REFHEATE 1

Python % 75 [ 3= [ 3 Chttps://www.python.org/) H H1 F #. Python # {3 2 (Python
Software Foundation, PSF) X — N EEFIZH4R, #H4 Python 2.1 fiA Z G B i
AEEA, ZHLB) T E LR HRP Python iE 5 T

2000 4 10 H, Python 2.0 IER & A, #ra&#E Python &5 5 T H SRS, f#
T HRRRRANS TR R i £ W8, JFE T Python vz N RIF 4. 2010
4, Python 2.x R¥IEAM T eI, HEMRASH 2.7, HTEE 2.x RIIRAER
KR, HHAFTERNSH.

2008 4 12 H, Python 3.0 IE3UR A, XANKUASTE VE 1252 [ FOARRE 4% P9 S A 1 1R
L E KRS, RS AR s AT o B NS . XSmO
R 3.x RIIRARIE LR FH#Z Python 2.0 RAIMBEAEY:, Bk, Frfy
T Python 2.0 RFINA Y S (19 4 bR B S8 UG A fE# Python 3.0 RFIARRE 4%
1ZAT.

Python & F LN T — A& (HA AR IMRCA L2, M 2008 FH45, H
Python %5 (1)L A R BUPETF 4R T IRA T L2, B4, 4 K35> Python BRI
Python 2/ i #8K F Python 3.0 RFTEEMMRRER . A4 1.6 16 R4k A Python
2.x F Python 3.x fRIAN[A] .

“Python 2.x CV& &1, Python 3.x &X/MEF MIMEFKRK”,

R TR

FF# 44 (Open-Source Software ) & — % F R DI 4956 AF, B LKA
LR R AT HIGEE A, TARETAS D . Bl LA, RS |
E £ % % LA f ik A% T R4 E @35 (https:/opensource.org ). T &k HH A |
1998 £ A S FIRALA RS, B4, R LA U+ 7 AT RIKAR |
B AASEAA AR, TR I AR A A T R
REER, BT # DA, ERMAE— SR T R RRA . h, S |
| 80%¥A b IR A BEATI B, HEHMP FAE 600 AT LRARK, |
TR R T 4RI R G L RALE, ERER EYhk AR GHRY |
Kk B Ao B R :

.....................................................

1.3.2 4RE Hello BfF

FAGEE A AN, BNETRFE N Hello #2757, %27 IhRE & 76 5 5
EATERSIHY “Hello World”. iXAMERFE/D™, (HEEYI & BAmITESHE P,
{# /] Python i & %i 5 ] Hello F2)7 R — 474018, WiF:

print ("Hello World")

ERACTE F, printQF R 36 S 515 45 B4 2B b %4 4E Python
BATHEE (1.4 9% BAA N4 Python IBATHIE AL E) T AT RCR W F -



12 *H—#4 7 Python iEH

>>>print ("Hello World")
Hello World

Horp, H—47i “>>>” & Python ¥ S B AT IIRRAF, HRom ] AFEILTT
2 54\ Python i54). 58 4T & Python i AJIHATE R .

Python i & ) Hello F2/F T 5 AKEFHM, BLEE —ATIE R 5T T Hirth
—BOCA RS . HoAh 4R FEE 5 10 Hello R P AIXFERT W, 4T 52 C 3 5 i) Hello
R, XH—TF.

#include <stdio.h>

int main (void)

{

printf ("Hello World\n");
return 0;

}

CESTEFERT mRESH “Hello World” () printf i&f)4b, &% T include.
int, main, printf, return S HAWHBIICE, KEMARKNHT . XNHRAKHF
Hg—/N4i5%, Python I v MEAE G FRIE & SUE A N - [RIFEThRERIFESF, Python
S LA AT AR 24 T CIES 1 1/10~1/5 LR F2 FE MR e T RE P IR R A4
FIRLRE) . S/ AR AT B SE MR s R T7 SR iR B D AR PR . BRI P
T 38 E A B 4 ) T

1.3.3 Python &3 B4 &

Python i 5 & —F i ZAEH BRI WA HIEE S, RAREZ KT HA
S AR, X RS T — ST R AT

(1) WM. SEBAHFTIAE, Python &5 MIARAIATHUAH Y FHALEF 0
1/10~1/5.

(2) H5FEEK: fENMAIET, Python F2/3 Al LAZEAT i e B i B 2% 10+ ELHL
WESR AT, Bk, FIZE S WS R T AL SOt SEILES S 1817

(3) Hitky f&: Python i 5 RAMA MY YL, HBIZEE R LM C. CH,
Java SEEE 4 S MACHS, M B R BR BORE SR U FOR AT Rk (AT —
). Mehh, Python i FASHRML T REFKIFEMPATY BED, EEEATEE
SRR

(4) JFIREE: X T EFEF R, Python 15 & FFUR MR 35 MR BUE R iR K
(W51 7y, ML, Python WA 58S M IR 1 B & %18 & R R BLE T IR LY
REARZERL,

(5) W RG: Python if & & —MEMMAEET, oTH TS S8R M AR
¥, EOEEERM T RN . JLFSENA, AREETEL BR )
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ANT&RE. HLESA, Python i & #FREM KIFEEMH .

(6) EHIATiE: Python ¥ illid 3R M4 (RULCTBIEMEATER) Kik
PGS E X R, BERE TR, HifgNT Python BRI AT4E
E7ak e

(7) 3ZHh3C: Python 3.0 iR 48 KAl UTF-8 SRk F4FE 8. UTF-8
G TT LARIEZE L, T30, B0, R EIES, B, Python FRFFFEALHEEH 3L
fof B R L2

(8) L HE: R Python 3.0 AR 2% P #E R A il ) x4 % 75 5B, {H Python
Vi 2 T 4 ) B i R T fe) o PR T e % S A e A2 3K, KR AR AR P T RIS Y
CTEEE L S

(9) KPE+E: Python RERIL T ILE AW ERMREE, b, AKX
FEFP FUB TP X Sk T+ ILAAN B = R B, JLFE s T i EEAR R &4
ik, 45 Python FEFFw] LUKEAMCA KA Balss =750, A& REFN%E

AR LR 2B AR IT Python i F MLy, i 4ilis & M A Python i
BRI SR JREAT BRI 4, K “Python” X
¥ “Python i 5", FAARYEATSCH AL “wfe” M “FEFt”.

B 5% 3]
1.7 i AT 3 A TR E X
1.8 iHHIH AT 54 Python & 5 HIKF A5 .
1.9 7Epf%E Bt “#E, 4”7 i Python 4],

1.4 Python &5 F A HRHE

| ®A: IDLE A—AEEXA Python #E ALK, THAARLE AT

ETI T

________________________________________________________________________

1.4.1 %2%E Python ffFERE

Python ¥ 5 i B A8 2 — MR E K/ R 4F, o] LA7E Python ¥ 5 M | F
B RN 25~30 MB), MEEITT

https://www.python.org/downloads/

a LA S A SCHR A h Se Mt B R, Rk

http://www.python123.org/downloads/
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Herp, Python fiFRR A8 M FEITHWE 1.3 Pras.

& python

owniload Python 2.7.12

[ 1.3  Python fil R4y = W ik 2% 0T i

BV, SEARE BT R AE R SR AL FAR N Python 3.x RFILHAEF. W
B 1.3, fdEPHEEON K N8 Python 3.5.2 MUAREF . XML E E 2
Python f#f KIS E A, BfiF Python 1 5 AR, AR ERMMA, AHBHNES
—LL3.5.2 AN . LA Windows #1E RGN0, HilE %4 T8 python-3.5.2.exe

. HAbIRAE RGEIEF QAN EEE, B N ST T 8.

Python F T i) 3.x RIIBRLR B L KIE, XFTH1% Python i3, HUCKH
3.5.2 BZJEMIRRAS, W CAAE RSO . WERPTE R G oIk 24 3.5.2 fiuAs, W

AR 3.4.2 A,

Xiki fr N IRE P %22 Python fifRERS, RS4R3 — MW 1.4 frosis) S

Fio (ETHT, AUHE AR R 9 Add Path 3.5 to PATH ST EAE.

a

(32-bit) Setup _

Install Python 3.5.2 (32-bit)

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

@ Install Now
C\Users\DELL-PC\AppData\Local\Programs\Python\Python35-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

-> Customize installation
Choose location and features

for Install launcher for all users (recommended)
. e e
windows [E9Add Python 3.5 to PATH | | Cancel

14 AR5 BRI S 3h i
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R I G B B 1.5 Fras i h 0L o

#. Python 3.5.2 (32-bit) Setup [ ; A
| N
~ Setup was successful
! Spedial thanks to Mark Hammond, without whose years of freely
m

shared Windows expertise, Python for Windows would still be Python
python
wind
1.5 sl S5l R i sl i

for DOS.
Python %3¢ H 76 REGEHh 2% — it 5 Python JF AR FUZATAH G MFE T, JLrb fs
FIP A /& Python iy 417 A1 Python £ sl T & £ 5% (Python’s Integrated DeveLopment
Environment, IDLE).

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

1.4.2 3&1T Hello

iz4T Python /P A MF 7. AL H MK . A H AR Python ff e 4% Bl it
Wl S FH P N B 4 AR, 2 B 4 . SO, Rk At E S, 45 % Python
BRSPS EZANHH, 285 /5 3) Python iR 834tk 4047 S0 19/0FS . &2 H
X TR DA, SO EE g . HihgmRiE sl i
AR IAT . FHILL Windows 4 R4 iz 1T Hello #2757 4y 91 EL 44 156 B 99 o7y
A S s AT 2.

1. ZH K[ FET ik

A H XA PG S FEAT ik

FH—HMI7ik, JE3) Windows $ERG AT LH (<Windows F %43 H 3>\
system32\cmd.exe), 7E¥EHI G FHA “Python”, ZEMASHIRE>>>ERMAL FEFE
(MZE

print ("Hello World")

% Enter 8 )5 B h 45 R “Hello world”, W1l 1.6 fizs.

E>>>HR A fE A exit()ER# quit()a] LAE H Python i& 1T 85,

A7k, i 2236 IDLE K 330 Python iZ1T#(4%. IDLE /& Python
B AN RO R EE, AT LA Windows “FF44” SEschig % 44w “IDLE”
k%] IDLE k4750, @il 1.7 /R T IDLE 385 #1247 Hello World F2 /5 (2% 58
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B Command Prompt - python

{ & Python 3.5.2 Shell = O X “

Fle Edit Shell Debug Options Window Help _ - )
Python 3.5.2 (v3.5.2:4def2a2901a5, Jun 25 2016, 22: )
01:18) [MSC v.1900 32 bit (Intel)] on win32

Type "copyright", "credits" or "license ()" for more
information.

>>> prin

Hello Wc

>>>

|
!

i #ln: 5 Col:4 ‘

2. R EBRIBT I
SO A A BT I, 528 H SRR
$—F vk, HR Python MIVEVER A EACH, AT H.py HAMTH (L
Hello World F% 31, 4§ 4XF2 047 B4 hello.py). Python ARHS AT L 7E AT 1% 4 52
RS, 0T AT UL BRI AR PR WU P Python 223660 ) IDLE 48 58k 2 48
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=7 PR A5 T H Notepad++. #RJ5, 1TJF Windows [f)#ir44T (cmd.exe),
Jif)\ hello.py {4 ¢E H 3%, 1247 Python F&/5 3L fF a’}\f'r‘ﬁ{ﬁt b, W 1.8 fiR.

§ Command Prompt - O X

24T 7 247 Python #%
9 _Fp ik, fTJF IDLE, 3&tREER Cul+N FTH A HiE 0, sifEEp ks
File—New File #&I . XANHE AR B, &k —4H%& Python ln"{ﬂ‘luj'ﬁb—ﬂ
B gmiE s, w AT 44 . £ %A Python {48, @i, %iA Hello World

P73 0R 47 hello.py SCA4, Wil 1.9 B f s FS, sk fE 5 8 h % £ Run—Run
Module #EIIEAT %3 H: .

Ld hello.py - O X
File Edit Format Run Options Window Help
o ) e gy Y. . - Tall
x
nt ( )

—_—
Ln:1 Cok 20




18 % &4 #1iH Python iE &

3. BEWREAT AR

A5 H RS AR AL 4 i Python FEFFEAT Ak, b, fi F BB X
Fl IDLE 304375 .

IDLE J&— /M I ESIT RS, RS, eHAB Tk
4 S AR ACRS, SR/ Python ST H M EBRE TR ABFAREFH
AT LL# Gt IDLE %45 HIEAT. 4730, Xt 547 A sl i L 5 4 th 45 R UFie >
AR TS, AHFA IDLE A B (H>>>FF3k) BEATHIR: X T Uk B
I, KA IDLE 3CHFK.

5f T 52 SO R RS T LR NFEF, DA EawE o RirE#ElT GE
it iy 4478 # IDLE BB #AEES 1), XA TR TP A", A1 8.4

/44K pyinstaller E7E Windows V-6 LR AP 5k, bR FEAT itk !
ﬁt% B 13.5 Fi/r44—~ti IDLE R, B8 K. SEE R Python iff 5 AT K
H35—PyCharm, ‘BB op B & DL BB T RIUE , U X6
Python 4w F2 K 4= & R 51 .

1.4.3 iB1T Python /NEF

Hello World F2/5 R — 474805, SEZE R/ A4 5 A 5 475 22 41 ) Python
INFRIF CRRA “Hesem)™), it 4 IDLE &2 B A& ApFh 7 A F4>). X 5
AN 43 5 T A8 B AR HAT I R AN SO N 2 CRIA SRR 28D

TR I 2 X e s ] R ) BBV B S X E 2 R ORI N,
18R, EHREMERM 0. 57 IDLE X BB sgniEas P o 'E iz frix s
FEIF, ORI DA IERR S R . R fEgmiE 8 am ARSI, # K% )5 TH i) 307
SETERE, AUT R B # SRR, AW HAT, WA

sl 1.1 B v .

REEE MRt RN ER. REAPITERENT.
>>>radius = 25 B # Eﬁ*&iz& S
>>>area = 3. 1415 * radius * radius #

»mthWum T

1963.4375000000002 '

>>>print ("{:.2£}". £omt(m-n 4 R f
1963.44 [

BBl 11 SRR R . b, B AT ISR SO 44 0 R AR S (1 H o R U
Sk, T LRI MR AR, AMFES AARTTS, UUABIbEE,
AR P B A R 5

[1] ABAEH TREEH] . LBl FBEFPER B LM AR, O T8 T X B AR N
UARH, 3CPF PRSI SCF & BL m JF Sk, REFPZROIIEE S04 L) a Frk, IESCUFRSEWI IR SC
fEf Ll e JFk, Z/E &R S MY REA KA HIA .
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) 1.1 ml.1CalCircleArea.py _—
B 1-2:
1 | radius = 25 # E¥ERRE 25 JEREAE
52 | area = 3.1415 * radius * radius # WAV REERN AR
3 print(area)
4 | print("{:.2£}".format (area)) # R BAL

[t 1.2 faj s pg N 44384 .

st 1.2 30 A aF

PhsER) 1.2 m1.2EchoName.py

[ oo
ﬁﬁﬂ 1_3:

name = input ("HIA#ELZ:")

print ("{}[%¥, %4F Python, RIRELR! ".format (name))
print (" {} K{k, ¥4 Python, KEZM! ".format (name[0]))
print (" {} B8, %4f Python, AMAFE! ".format (name[1:]))

Dw N

Okt 1.3] SEPIBREBH) o5
AR E PR H I L, WHAKT 1000 MFFFeE. ZEAHRTER
L

R, B 3ANKRT S (>>) GHEITRMARR, 3 ANELEM ()
G AR, RIS EATAR. X 3 NELETE IDLE BB AT Rk I
(B IRA) BB (RofThiA), IRAH BN & HBLELE 2
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079 D T 2]

)

¥ kAR # % 5| (Fibonacci Sequence), X#kA&KE4 % #5, bERANKE
% Leonardo Fibonacci F 1202 %32, AR L FH# L. E4F] Fn)E L4 TF:
' F(0)=0, F(1)=1, F(n)=F(n-2)+F(n-1), ¥ n>2. FfH, LAMREKI FHAN ;
CHRMAAN A, LRI RETF AL ARG R T RN, B
| F(n)/F(n—1)38ik 1.618, KA HHI4IMIBIAH AR, b, TR RHT |
HRBHM, MIALARE IR, MK, ARME. KEFMRAFAA.
| Python 3 % A& R A At HAE SR M A EH A RTE, AT AT HILA A 2
| 44, F4M Python &2 it e,

____________________________________________

B 1.3 (3BT

~
\

1

'

1

!

!

'

NSt e e sae -

M) 1.3 ml.3CalFibonacci.py
' 1
1 a, b=0, 1
2 | while a < 1000: # BMHAKT 1000 HIFFF
3 print(a, end=',")
4 a, b=Db, a+b

|
[ ol 1.4 [A0) (& 2.
22 4 AMARERMFEVIE . A2 BT R

51 turtle fE
WEEHERELN 248FE
>>>turtle.circle (10) 24320 10 B EKA

>>>import turtle #
#
#
>>>turtle.circle (40) # L2%1E2h 40 BEMEA
#
#

>>>turtle.pensize (2)

>>>turtle.circle (80) 241420 80 B ENE

>>>turtle.circle (160) L4112k 160 B EME
BEAE A E R IAT, BRI A EHRErRwE 110 i —4lFEHA .
TSER 1.4 B AT

TS 1.4 ml.4DrawTangentCircles.py
1 | import turtle # 5|H turtle fE
2 | turtle.pensize (2) # REEEREN 28K
3 ‘ turtle.circle (10) # L2812k 10 R ENHA
4 ‘ turtle.circle (40) # 252N 40 BENE
5 | turtle.circle(80) # Z2H1ER N 80 BENHE
6 # LH1¥2H 160 BEME

‘ turtle.circle (160)
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= o X

¢ Pythion Turtle Graphics

& 110 s 1.4 GZ 475 S i — 2L [H ) 1A

CSER 1.51 H IR () i .
it AT SEALE R G H AT R AT AT R F

Bl 1.5 H S st R

TEH) 1.5 m1.5PrintLocalDateTime.py
1 | from datetime import datetime # 5|ff datetime JE
2 | now = datetime.now () # IR 460 H A EE R
3 print (now)
4 | now.strftime ("%x") # B R B S
5 | now.strftime ("$X") # i 3 B ) 4
#5435

110 PINIELE print()R B0 th A A — RS M7 8o, B printOBR $U5 2

TEAES 1-6.
B #Fa B A%




22 4> Wi Python ¥ E

AT IELE R S H/IAT, Wik PiAS print() ek B 4 AT ERAE—AT A ?
1.11  import {f 8 K5I NREUE, 25 B AT LMEH {4 Python & %% ?
1.12  3K43 RS0 H A [al 46 FH 414 Python bR %% ?

1.5 BFWNEAKRGET T iE

B BARAAAG—EEARX, PSR . A TR Al 3R,
SAHAEE EHAH AT RAEGEARASE 5%, B mom

.......................................................................

N

1
t
1
1
l
l

1.5.1 IPO BFHRE FiE

AT SRR P20 FH R AR e s v S0 KBS (O R PP R L = (R T e
RoEHE TR, BN, FEHRINUR WHUSITIORT . BERES: AR
J7 1 BORT B AR SR RS e v SRR, 1 R SE TS I B 4L R A . G
L A ], S ANMRFEE S IS SR ONEE L A B R R B
IXFp kb FIE HEOE R T AW R4S Ji%: TPO (Input, Process, Output) JjiZ.

fN (Input) R—NMFEFHIFM. FEFZAB MEBIEE 2Rk, EERT
LA T, SISO MEEA . BHEEHA. KEAMmMA . EEEE
AN WS EERANE.

(1) ST : K SCHAE A RPN KR . 763K U HIBUG , 5 ZEARE
Pk AT A BB EARBOE . B, SEit Excel SISO A BR, 75 B9 563K Excel
SCAERIEEHIRG,  FTFF A ARYE Excel ¥4 77 % 77 sNIKA3 B i A B2 A 208, T
TFREVHS . 7.1 K BARN B

(2) ML : K TR b (KB VA A NSRS o0 % 000 75 2 T e X
PMSORR s (R 3 11 o i, SAROF A HBC B, 5 A6 A i HTTP
JEMFHT HTML 4% 30, 55 10 T4/ 43 o0 45 1€ sl () [ 3R 75 725

(3) wHIEHMA: KR ERARGE B LK. Y-S H P A
TEASELIN, FEF e A W I P 37, Sl B A P IE R N B . RSP B ok 0L,
AR A R LT, A8 R AR R BT B TR PR

(4) A H AN : W R —AN T AE T S A P Ab 3R A S AR U5 . B,
FUBR RS B BB i B A« SCACHE Py 170 B A8 1 0 A R P 4R it B A 1 5 3

(5) BENMLBEESAN: FREVLEAE RPN, X 75 B0 s (B A s
T A AR DGR EL. 4.5 TRV 7 A LB A

(6) WHSHEAN: LA e XV oA, RERFERE
MANERSRAFHIN , ABFR AT Z 0 IR EE A F2 O R T 30047 B 7 0 %t

fvt (Output) ZFEFRZNESH SR 77 . B 7 Nl &
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B . SO . EE . B RS AR A

() BHEkH: Ot ERE v B, BB ETHRE a1
E i 5 5L, X HL “daihl G W LABRAR A SRR E IR BT, Bilhn, Windows i
447 T.E. IDLE TH%.

(2) ERSI: ESEHLR RS E T O, RIS 2 HliEH LR
B9 TN ARMBANZ B ITiE.

(3) Mt : UUAERGE SOk E ek B U itz T 4 R, KRBT
WHEHEE . 7.1 RN SRR

(4) Pzttt : LA ) 443 05 sk e 45cdl o 5 10 S48 B 3 i R 51 %
PRAT SR 1] 7 v ) SE )

(5) BERGNBERMH: BERPBETERAMHEBREARER S, XK
TRAFEEIE, LE. F5R%.

UbBE (Process) F&FE /X ABHE AT VHE At 45 R A . 5 el Y
PR TG T, CERBFEREEMNABS . LA, FiEE - ANEREN
R,

—— R AL B N R e ?

—fFAE, il ERTEH, T

! while (True) :
2 a=1

XA LIRIEA R EPATIER, Hdr, whileQOMRE 55 P9 3 A SR oL E 2
BN, 455 WA ER, #EASE 2 FiEaAT, Sk, BTE9 Nl
il True (EPZD), fRASHE—EHIATF .

TRRIGAFE R E R MA R RARwY, WA . midAmErT, Aﬂ
FRARIETE#E CPU TR BRUE, nl CURRE BN CPU SR SitkfE. RE W, X
KEAMNEHPFEFED R LA W, (NAERFRE R R .

PO AURFEFF BB A T v, Rl vh S i . BARRsEdl 1.1 3
MR E B, 3 PO #ikinF .

fiA: 42 raduis

AbFE . TSR R area = m * radius * radius

IeAt, nHY3.1415

itk : ATFA area

ATLAFE R, o)) TPO $iid 5 fr b & xd— AN N . i A SRR 3
HARE SRk, K7 XA T HAhHE T, A4 A IPO #k #AHE “HMAN 7. “4b
B” R “HiH7 3 AR

IPO Hifiik e % ¥ B W] 5 R /3 e vk 1R o 4 BRAR R P Vo H (R T ahad F2, B 7 A
HE A, BEM LR R P I A NS . PO Ak R ¥ A MR &t i,
BEE IR, APE 8 Tl N BBANT NS e, 8t



24 F—#4> Wi Python iEH

15.2 FRAEF G E S

G 5 R H K2 <A v SEAUAR g i) 7o —RBOR L, A THSEHLAR g )
AL AIE 6 PR,

C1) SyATie) @, 434 ial O VHEEAE 7. B SR AU, TN RERE VI S
L, B AN ) B TSR A 3 A B T AR R R BT T, X
AR SRR B A RTER, XS A R B A A HE R

Bln, APBEENEMAE TERFHIE, WRADYHERR, Bonila
ELIRIRIX L 5] B BAR Gk, i, e AR XA R T ey
VS U Bl SR A ) BB ST 58 AR 2 REXAS il 3R 20 A AN ER A T LA 2

F— XMTAENk P AT, T U BRI B SE A, (AL 5 A 5
) b iR REE BT . BRI, 2 i) A TS R B i S L R 2 S B

B, AU EBRMERRESEER, NIRRT EL. TR
R 2 AR IR, AT LUE TSP B IR 2 1 B SOFIE RS R 3R K
LZIHEREME N “IEW” BR. N, ZRER SRR NENSE EESRES
&5 R 54t B mT RE R IE A 45 R AL R .

=, AR T UL E AR RS R o) BUR S A R T A R XA A B
Ko i) I TS S I v SN 25 >0 L R B AN LA SR AR . ELBIA R,
FAT o B RE AT SN AR A BB 2 SOL R T E AR o WSR3 AR i BE 43
HriZz i) U TS50, AR JE AR R N (8] P 3R AR T o

PR A LA A 2K
| AZI%# (Arificial Intelligence, AI) ZitHMAFHE—Ao %, EAFA
AR, ATARIDIESKA ARG, A ZMRARARIE |
LS, Bk, 1950 %, A Z A B R (Alan Turing) 38 T F 4460 B |
AWK, AR AEMAR RS, BRMKF, NBRASABLIAL
2 BRI FNEMES A RRG YR ) D5 h kSR HAR G 6 A,
e RIFFIAREADE Y RHQMEFA, BAANSEENK, LE&5A L6 |
CAHe. B RAKA RS ARG EA, fREREA AR AR |
 AMBRATAEFME. BAMRIALFRTGTEMA, LARTATHLL |
| Rt RS R, ;

AU, XA S R, ARBARR AR RS,
B EARF D RERM A E MR o W] SEAF b BR AR — A 1) UK TH S 4, T 2%
M FH SRR R B, XN LR G S R 0 1 AL, TR S R A R A e R, BT
Y.

(2) XIoria 5, X5 ThREA T : HEHUR RE S e i ahRe, &
WE, FES AT IV SR A A b, A e A e TR S, BRI
RN A A AR BR A2 SK . T LRI A TPO Jy ikl B 2317 1) LI 1 B854
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¢t ] {1 TPO Hifiid . XA A KO IIRET R, AR D) e B ARSI IE,
TR AR i LB R KR AT RER R

(3) VIS, Bt Rk ZEWIH AL BT RE AR |, fTSEIRER
FFIHRENE ? 3 7 BT ) A SRAR vk 16 B (¥R P T i o A A [R] 9K 3R EL AR
B, FEF4HIRES, HBARESO I ERIE . X T RARNREF6E, W'
R R 7ot “ KIhRe” R4 “/NIhe”, B 4 Dhfg b oL i o
Pl L& B RRAERZE, FHEX D RE SR M B AL B . 0T </ IhfE” K
Hh A, WL ENIE S AT SRR, AT YRR 1 BB
S EEA KRBT RO VAR A AR 8 B4

(4) WMERF, WERERHEREF: &FE-IREES, BEFPSHNEIE
Bt AR SRS, SR b, RT3l A g R R S AT AR R AR P S, A
IEMtE BRI, R, AFRGREESERFREITIERR. Ttk T4k,
T F8 1A R 5% 7 T A 1R K AS 7] « Python i 5 A Hb C B S 7EIB 1T HERE LT b (2,
ANIE A PEREER 20 WA M RF R T ST AE 555 {2 Python RRFFAE T EEYE . RT4ES PERITT
RIAWSETTHEE C EFAERNS . ARIFEHEE T RARE, it
DhRERE RO 55K, Python i 35 7RIS 1T PR REJT 1T AU TS5 25 350 i gk — L 1) - 40
AN ALTE -

(5) RIS, WA BT, oI A s S A R
FPIaAT & RIIEMYE. —BORE, BFHIR CERWARA bug) SREFMBRIEL.
@ﬁ%%$QME$ﬁ%E%EW&AﬁEbw,$H YET bug FEMZ DMK
BURIAE Sy o Ak, HR B HEBR AP 4 g ik AR A 1 3

Debug)
%EgmmﬁﬁF>ﬂu%%E¥M“f o % R T S
FE 1 BA R O T ey xéﬁﬂﬁ%%

KOFEFFIT, FERFZeas, dmiSRrea muEnem.

(6) FHEYEY, EMN I EEIFHRYES: AT —DREFRA I Ll dr, 7EX
MEA AR AT, BEEDRETR . THEL TR SRAN 7 K AR AL, FEFH AN
THRHEY, UG NOX LEAEAE .

LR EPTE, MR SRS 6 NP TR, RGBS, BkEE. G
SRS AT R . b, SRR BOHE S MR AEEA KNSR
SRR, T, R R EERES, RERFAE AN, Eik
A, AT, R AR MO R R EIEPR, Xl — AN
BOZREAE RV T R R T, XA T B AR R T A B R S
R AR R R X R 7 T LSS, R T ROR S AR

A 5%
L13 X P S W — S HLES RS B IEE AR B fE. W/ 1PO
Ji A% e SRR TT R . (3% BRI
114 it S U AR b, W25 3% b i F £ Python 15 557
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115 AR AIIEAA T4 X AR R ?
1.16 FIARIPO #E ) — 73 12 (}77)., ,,
C. Proq_??% D.Ou‘tﬁ/

A. Input B. Program
PRV

1.6 Python i& & Hy R AR B 3%

,---.--_.._-___...._--__..__--_-_....---..-_--_.---------__..---_-__--_-_---_-- ....

£5: Python2x LA, Python3x REABTMALAAR. |

e e e R - S e S e S e e e . e e e e e &

1.6.1 it Z [a] B X 51

2010 4, Python 2.x RF KA T &eJa — MEA, HERASH 2.7, [, Python
P ENTERAE 2.x BRI PLREEHAT ERA S K. Python 2.x RIIEETER T E
fffidr, BELBHIGTLES.

2008 4F, Python 3.x FE—ANERRAKA, HEMASH 3.0, JHEA Python i
ALY I R LR YIAE 2012 FEHE 3.3 WiUAS, 2014 SEHEH) 3.4 A, 2015
SEHEH 3.5 RRAS, 2016 G4 3.6 A . HHT, EEM Python bRl ST L EHRT 3.x
#5.

Python 3.x j& Python i& & I —IRE KK, EATEEN FHE 2.x RIFEF-.
FEVEVLZTH, 3.x RINGA T 2.x RIVMRKLZHIEERRIE, HEBER T RER
Rk MFREFRIPIFEE RS, WHREEMRD, %2 3x RIWAEENE 2.x
RYEE.

2%3] Python I E N RAF R —L 2.x RIAIMESF, A TiEF RN 2x R
AR, XEAS AR KANBET D RINEEN X5 (BZXGEEE
Guido ] L #: https://docs.python.org/3/whatsnew/3.0.html) .

(D) BXmid: 3.x RIYVBRINKH UTF-8 4ufis, [KAab B ch S0 5 9850 —Ff 5 {8 .
ifii B, 7ERIE UTF-8 il F4F i iy, AT ELERT IS v 580 U.

(2) &% print 54): A printQBREOEH T print 1G], HEDIEE—FE, AN
[&), filtn:

Ry L e

(3) &% exec ih): H execQREIF#H T exec iER), MEINRE—HE, HAAF.
(4) EEFT: HI=RnR “RET7.
(5) BALBAT H: H<. <=, >=, >S5 HBRHDIGEN, WRTERZ R




W1H RFRIEATE 27
TEH R LIBUT KR, A4t TypeError #1i%, AFFiR[E| False, #i4n:

(6) LiKIEHAA. Python 3.x RIINFHX S ®q, REg—

int 5%, int FHMEEEPRHl. Rk, sys.maxint 5 S8 2P
@) R R ARG — R VE () R [BI—ANF S, AR [F—A

(8) s/ \ ki . FH 0o FFk, MAFHER-0FL, #Hl, 00237,
AN 0237,

(9) Hahnchd . B9 as. with, True. False. None {f XK,

(10) mputOEﬁ H input()& 4t raw_input(), input()i&[B]—ANF .

(1) {52 rangeQm %L range()Jfi 5 Python 2.x F Al xrange(hl, A7 i
KR [Pl =R WA HIR A GIR, %%ﬁﬁhstoﬁﬁﬁﬁ“ﬁfﬁﬁ’

(12) EMIEFEKR: B rangeQSh, zip(). map(). filter(). MMM key()J7

. value() k. item() J1 i AN IR [A] 71 e 2K 7Y,
13) BEFF R RE: A as XEEVRREGR, #l.

— s




28 4 HIiH Python ifi S

- lli“ ::-'.‘ ﬁéiﬁb
T R (Backward Compatibility ), EAk b 17 KA, RAR, FRAEA
DE A, R R — AN ECGRRR AR R S F&i&*ﬁﬁﬁ@ﬁ_ﬁmﬁ-
:ﬁﬁ$*ﬁ1#ﬁﬁﬁ.ﬁ#ﬁ?#ﬁ&$?ﬂi$i#§&ﬁﬁ$.ﬁf’
| Python &3 %, Python 3.x f##: % T 4k R Aufs 2 Mui& 47— A~ A Python 2.x i3k |
| %5 6942/, Python 3.x BAIH R 15 A Python 2.x BA.
5 #16 kB Sk R KRRA DA B, a;braﬁfwﬂﬁ'mfmm-
‘ P TR AR L EATRA A, B, LFAA €2 R %I SHEE |
R, #lde, Intel 28 R CPU 45K 4324757 M 80486 S T =
| kA 3) AT ) Windows HAE £ % Ak 4515 477 4 Windows XP % %6 £ 49T 44, |
' 41'37:.#- Python # 3 Rt 4@ & k%, & Guido xf Python &3 X Bt R E |

L RERE, RAREIAFRA RIS ERRN, 2RIRE, ﬂﬁ%#ﬁ,

| EEA A, HRAESH BT ML B ARE, BAK Python B ABM A £ :
k.

1.6.2 A E) IR

——Python %% >] & 1% % 3] ¥4~ Python ffi AW ?

—RR T —EAREBRE UL, %% 3] Python 3.x R4

Xt T4k Ffuh Python i 5 K1i#, 1%2%%>] Python 3.x R&¥IffiA. Python Jiix A&
IECIE 8 LA E, AT, 4 A bR UE R R4 K 2 $0 5 = 77 PE#BAR 4 #h % 45 Python 3.x
R, HAEVGZRYIEERE T+ 5 5 .

JREBLAEKZ % Linux fil Mac OS REi1E KA 548 BASE X Python 2.x &%
fi4<, {H Python 3.x R¥|CLIEH MMAMFEE. M4 Linux F Mac OS Z& %l it
Python3 fir 4 [A] 424X} Python 3.x FR 51137 55

{EUZ, FEBF| LA o) R, % 8 Python 2.x AR 4s .

(1) Brifnxd T R O LB L, I H R Python 2.x, fETEIEHETF R
BEHITESL T, 1 {d A Python 2.x fiR4<.

(2) WRFRMEH —AMRERB =T, HIXA AR Python 3.x fiA (—
kUL, XRERCELETLANGES), #48F Python 2.x fi4 .



B BEFRHEATE 29

RIS, T L R A BT R (4 PR Bk © A {0 A% 4 Python 3.x 32
¥, %1%+ Python 3.x ffiA. T LikF%[E, AL Python 3.x HHEFAR, thiF
P # 1%#F Python 3.x fftA .

B 5% 3]

1.17  TEN%H Cprint) J2FEFH FThAE, WM %Z Python 2.x Al Python 3.x MUAE
XA e LA A

1.18  FRAGMH M N CGinput) WJEFEFH FHIhAE, M%Z Python 2.x Hl Python 3.x
WAAEIX A Thfig A .

1.19  ynfa] $feas J4 i — > Python {855 /& Python 3.x fiiA.

AF B TR EEA E X AR RetE R AT e iRt . R BB
HR. GiFEAFRE . Python iff 5 A1 SEAUARE . BCE Python JFRABIFENE, &
Ja#a T Python fRA) L EX HIfLEES % .

7 4% 5

T AT VAR TP AR UM Python 5 Fi87E, W UL#7E Python 3.x B rhizsT Fg)  FHE L
P2 T % Python i 35, A% 4R Python i & [ FF R ALEATEREE.

L1 PP, B MAREAER S, SEnae B,

1 | strl = input ("WHRA—PMAREF: ")

2 | str2 = input ("WHWA— P EEXLE: ")
3 | print ("HFRXAK, {MMEE{}FF. ".format (strl,str2))

1.2 BEUPHIRM. AHPMA—DNEBEN, HHEMN1BN (51N ﬁmw&%,
2 JGE gk 5. % sk A0

i n = input ("FHFMAEHN: )
sum =

for i in range(int(n)):

‘ sum += i + 1

| print ("1 B NRALER: ", sum)

1
2
3
4
2



30 %4> #IH Python i &

S e 1-9 1.3 Lkt . T 8T ERdi o LRk, iU RR .
i o 1 ‘ for i in range(1,10):
2 for j in range(l,i+l):
3 print("{}*{}={:2} ".format(j,i,i*j), end='")
4 print('")
1.4 5 142143+ +101 R 45 R .

il sum, tmp = 0, 1

2 for i in range(1l,11):
3 tmp*=i

4 sum+=tmp

5

print ("IEHERE: {}".format (sum))

15 Tk @ BFE— R P T, MEI T ¥, S,
xz@7~¢;%*x@r1ﬁﬂrmm¥%ﬁ~¥ NEWT—A. UEERE
- b T — R R L% A BB H AR LA, WAFETF AT T,
il ﬁ%SHWHﬁﬁfﬁ~ﬁkﬁT SBET .

n=1

n = (n+l)<<1

1
2 for i in range(5,0,-1):
3
4

print(n)
1.6 fREefrifkimitt. M 5 ARG, HHeEnnTfedkmira s 4 %K.
diet = ['PHZAH', 'FeMPK', EW, 4, dF )

for x in range(0, 5):

for y in range(0, 5):
if not(x == y):

oo W N

print("{}{}".format (diet[x], diet[y]))
1.7 hMEMSH: Sf— N aaimim2r@E, wE 111 .

from turtle import *

fillcolor("red")
begin_fill()

1

2

3

4 | while True:

5 | forward (200)
6

4

8

9

right (144)
if abs(pos()) < 1:
break
end fill()

| M1 Rl g
|




B ORFARITEAT

1.8 KFHTERIZ W] 26— KBEMEE, mE 112 fix.

O o J oo s W NP

=0
o

from turtle import =*
color('red', 'yellow')
begin_ £ill()
while True:

forward (200)

left (170)

if abs(pos()) < 1:

break

end f£ill ()

done ()

B 1,12 KBHTER 264 2

31
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4 2 51 Python #)5-:BliR e

FCIGNE T HERY -
Talk is cheap. Show me the code.
— Mgty - 6% (Linus Torvalds)
Linux $#/F RSt B3

(D SRR S — T i
(2) %48 Python i & MIMAES:, M. T, G4%.
(3) %48 Python % 24 IR 0 — M7 .

(4) TH# Python FHERER) S ARG . ;

........................................................................

S e are ool P

Python fill#fi A Guido K4 /&5 [H Monty Python 75 A41& (B Sk 22, Kk, fih
¥ G2 (I g A2 T8 5 S 44 4 Python. R Guido 24 AR S £ e, {Hit A&
MRS Python F2)F UK ki 4 VE 1208 5 IS HEY) . ARTERE l 38 VAR ] 4k
Python A5 PR I8 23 il — 4% BE 8% AT (1) 7t K ke

) Guido A, [ 1B Bh !

Qv
BFHE -1

Python #& /&L




34 H—#4> YR Python iEH

___________________________________________

AT LR R e ) B, AR PR IR A T, JE4 tH Python 5 F A
ARSI .

W Z)E A D AFEER: SIKE (Celsius) LKA (Fabrenheit). G
JELL 1 bRUERSE FARBIZE KA 0 BE, Wbk 100 B, # P MEEX EZEAT 100
SOy S 1 BERTARGR AR AEIX W], b %) mif B (. AR ECRE LA 1 ARvE KRR R K
FIGE VK i 32 BE, Wk AR 212 JE, K B NS DX [R1EAT 180 5543 J5 58 Lok 1 BEIX[A] .
YECREM 1 BEHEBR G 1 FEFT X MR B X (R B, BT AAE A R BE R4 3. i
F o s, AN 5] RER A AS R R R R ik, pltn, ERHBR KR, %
SR 4 G

R FEFRAT I P B R U, T BN G R AR AR IR B 4 5% IR
PATF& B BRI [FIRE, kP E RT3 ER, 70 Y A A R K
W BE R B IR o IR B, el A FH vH SRR o 48 B e A7 A T R e 46 2

MRIEEE 1 EABOBRPREEREAT L, HtEVR G L R SR 6 MNP R,
SATASEELE AR IR

(1) F3Hrie) . mT AR 2 AN [R) A B R AR I AT 8 1 P88 2 460 1) R 1K) o 558 40
KHREHIANAE. B—, FIHARFHTERESS, HHPRNREE, BFEH
FHE R, XREEREMMHEMR. B, TLUEEF R, BEEIRNET LA N
W H-SRAFUR (5 B EATIRIE (UGSl EMHLEE) 24 H AR SRR USSR, 7
PSP . IR AEMHLE -MATER A AHEA. £=, BEL
B 1Y PR e S B R N A, Pt T DA s 34 AL P A B A X i SR 70 PR
PR AR B Wi AT & RBRI e 3 B BEXE o) B B350 40 (AN [ B g 4 7
AEARFR PO H#iA ., HEMRF. Nz, “FIHEN MRS FEE ST
BUB AR R A RN ) i B AR, ERF e BRI S &M, St —
AT A BV Sy, i PRSI . AR SC LA — ol B AR £ B 451
95 IR R TP PR,

(2) XI5yl Ft: FEfsE ) v S0ER 2 A 3R 3 — 2 R4 ) R A, BB A )
AR AN K i B A B A G B R TR AT BRI PG YR RN 4 IS
WAL, FEAHE R, ZIhAER TPO HiR N T .

BN e R EEE FCbR AR R

AEFH AR R R AR A PR IE 24 iR B e B S

v Al PCERAR FC bR S TR



#2% Python B/FLHIMHT 35

X HLR A 82F R G 82 B, KA 28C RnHRIK 28 FE, SLHE R E.
33Kl 3 4 b 2 I B PR L B A L

(3) Wil Sk MR AR IR E X, PN B RALL 1 ARAERUR T
KIS VK S AEh AR X A 57, Bk, B SE W T

C = (F = 32)/1.8
F = C*1.8 + 32

Hh, CERBRKEE, FERNMEKEE.
ek Sk

( #%(Myﬂm)i&#ﬁ##ﬁﬂﬁﬁ%,ﬁm&#iﬂ#%—ﬁﬁﬁa'
A, B TPOMRAF, MRMAFH G, ABILRBFLAH ik, FrBH
Iﬁri#&Xi% rx;,&ﬁmmﬁxaﬁﬁ—a&¢ﬁ74ﬁ$#¢, !
BT AR R — 0 R, TR 3 A AR e UL, K
RRE A S R, e, SRR R I ﬁﬁﬁ%ﬁﬁ

| RAMAIET.

(4) 5T W PO FRMEIELET, 5 W MR H#A Python F/F
(N LE

SEFIARES 1.1 el.1TempConvert.py

|
1
1
1
1
I

#el.1lTempConvert.py
TempStr = input ("HEMAFAEMSHEEE: ")
if TempStr[-1] in ['F','£']:
C = (eval (TempStr[0:-1]) - 32)/1.8
print ("H#ERERER(: .2£)}C". format (C))
elif TempStr[-1] in ['C','c']: -
F = 1.8*eval (TempStr[0:-1]) + 32
print ("H#/SHRER(: .2£)}F". format (F))
else: -

print ("HIAKREIR")

O 0 Jd oy U W N

=y
o

eI B AN FREE R, 2.2 WEBEITRE R A L.

(5) PER: K LR R PRAF A SCF: el.1TempConvert.py, K 1.4 i/ 44
{7k, i IDLE BT %S . M EmAum v,

AR AR S IR, RS Ta BT

(1] &, ZHEAED I BREFRTAFRAGR.




A 2-1
: Python (RiEZ %
> Python ERHE

O30
Ny
)
(] e a:

36 H—#M4r ¥ Python i
WA R KA SRR, BBy

n'@
£
7

ERFRFFF A Python 151k, PATSIRIER. T b, ARFBRAERN, R
TRIUE— RS0 5 J5 AR e S B EMIZ T80T BB Bk, H2U, EMRF
WafTER. FREORIHASEAT 2.

(6) FHEYEY: HA—HF, (EFIREFAA LA Jeffe L dra /A dk
fiRZ, g, FeEs., ERATAZML. FkdulsF. T Ldslr, RERE,
KEAE A R AR BEARAE, R B — BAAAE. B RS WA
it SORAFR R M2, FEPH T EEANE  4E F T 4

MR

2.1 v E) SRR R PR AT B, DR T AU B AT M 55 4
TARED T 3§ MADT 3 AN LI BT % 1) 5 o538 4«

22 (B =RHEX) ZPENKLEL —, ZBHAT 100 ZHHEAY).
Goit 15 ep SR 4 7 B DB RE S O T R AP 2 . S X AN )
A PO fiig, TSR A LS. 6.6 TR MG (ZHEX) P AY
HI7 KBRS«

23 REFFBAREMRITA R B, THEHLTCE R R X ) R S
FRELEHI T SENPIREAE? PINEL TR AN QR PIALI 5, R AT 2 % o R ok 4
TR EA 2 K? WIHR RS, WRLESAY I o) B TCVE S PR R v ?

2.2 Python B )F7i& % L& 44T

£ 5: Python 42/ LiE#KIER., 28, TF. AKX, 25354, K |
B8, RMFEEAE.

\---.‘--_—-___-__-‘---_-—--.-.--._-_--..-.._----------------_----___- .........

R B0 6 A0 BRZFI R vH SR D 1) R 7 0 B8, R B3 35 U A
PRI S AR . AT ASEHARES 1.1 8, 49 Python F2 57 Hf & 4Lk 4y, BY
TG RMEARE X, H5EH X Python F/FAH —MEARMIEM . KITCENEANA
HES 3 TR 7 HRIF.

221 BFEHKRRIES

Na -

Python i 7 RAIFHEN “Gilk” RAWIFUF MM RHER . Attt — 17 (O T



%52 % Python FEF LM 37

MRTHZE AR, FIRZ B2 ANAEMERXR. AHEGHERHETUTH
B, REaE. RB&GET, 4L Tab @scl, BrTUHSAZR (o
ANERD B, EFEARM. RUCRA 4T AR SRR,

TR (4 HE AT LY SRR R 54, A A T4 RS S M e et . fildn, 7ESE6
FRRD 1.1 (9 10 47408S 9, 48 4. 5. 7. 8. 10 T/, RPXEATRIGIEEH
IR 2Z w0 EAR I To 4R BEAR IS AT i BT J Y

P 2.1(a)%5 T SEFIARES 1.1 (4at e R, Kb 83k R if 1 ) 5 Ja 15 7 2 7]
BRGHR, BT HRBEGEE, —DMEFRGEIEET “RE” NIRRT R4,
B 2.1(b)45 i T 4.6 iR Sel S 6.1 2 245155 R . Python i 5 0 i) Z 8] 12

#el.lTempConvert.py

DARTS = 1000

TempStr = input (“HEBMATEFS
if TempStr[-1] in ['F','f"']:
C = (eval (TempStr[0:-1]) -
print ("H#BREHRER(:.2f)C
elif TempStr[-1] in ['C','c']
F = 1.8%eval (TempStr[0:-1]
print ("EEBREMEER(:.2f}F

hits = 0.0

clock ()

for i in range(l, DARTS):

\X, y = random(), random(;
dist = sqgrt(x ** 2 + y *:
if dist <= 1.0:
\ hits = hits + 1

else: pi = 4 * (hits/DARTS)
AN print ("SABRHEE") print ("PifJ{ER{:.2f}".format

(a) LR G (b) 2245k

¥ 2.1 Python /7 4% NUHESE

GRFIETHBRRR. LEGHAHRETZar&BE N —TIEHERE, 28
A ARREARE AR X Ry e BT B a . WEER, AREFTARBE T U 4t a
o HABACHS, Bl 2.1(a) s 4E EACHE 5 7E if-elif-else 1X | Wi &5 4 . — R it
FIWT . . eREL. BRI A el I 48 B A — AR, T Rk N
Mo HJZ,  printOIXFERIFRI R IBAARE AT KR, el gk,

ERRLY R MAK —TERZATHER, ARxNER. ®f. HdRdn
BUTEEAT R, SRTHIE AR Bt . VEROR MBSO, SR R B AR S
%, APOHEHBAT. B, LR 1.1 5 1 ATHE AR

1 ‘ #el.1lTempConvert.py

N\
Python U & A WFMER ik BADEBMEITHR. #TERUSTL, 217
E&‘L{: MEGIE) TFRMLR. Bl

/



38 #H—#4 4R Python iEH

¥ OXRAATER, BATHERE M E—T

print (pow(2,10)) # ¥ 21 10 K7, BATHERET DLNAT I R R R G
print (pow(2,10)) MWATRER, AHIHEHHAT

AT RER

A U W N

Python 2 /% ({1 AEFE B AR R PAT,  TOVEREE A M Re 35 385, A
WBHAT. APrh eI F g TESE —MERIT, RRUIHZRE R A 3L
TR SCR A M4 T, B AT LAMASS B 7 B P 3R R] 44 AXRS S

EREEHIANHE. B, FUEEAREUER. 8N IR
WIERE, FridmSAEKER. B, HE, RBGEHEER, AT DCRAH B 4Tk
ZATERE. B, WRAAMEMESHGE. ERFRRICHEMIR TR, RCH
RASVER, SMPE P isEtE. dTRFAS CARE T HREEE, h T AEmE
PP EE BT, R AR — ROR A BATVE RS, bR e RS AAT . X —B
KEEAHS, o FERMHERA — A 2ATER RSN BT ERS HAHE SO R EEE
B B=, WBEFAR. EREEFN, oLUEE TSRS ER RN Xk
—ATEGESE B AT 5 TR TE R A ACAD , A Bh A2 (2 4R SRR i 2 ) LA T REA

223 wmAEREF

S¥E XKML, Python FEFFRA] “A8 &7 RRAAMBREAIBIE. HT
A A R A AR R TR, WER TR MR (25, KBFRRM
(I FERR A v 4 o i 48 F T AR P 70 2K e — . il 4, 92914855 1.1 o, TempStr
R—AERRAEHSENERLT.

Python i &5 KM KE TR, NEFRE. ¥, FTEL MU FEFEHRIL
AEGERGY, HLAFHOEFHRRERT, DR EIENK, KERHER
HI0 . BUF R A 4 AR RS -

python_is_good. python_is_not_good. _is_it a_ question_

XK Python i 5 . K WIXA Python 45§

ER: AR KNS UK, python I Python 2 BN AR )4 7.

— MOk, FRF R AT UCARF CEEREMERN LT, BXELFERGES
Python [fJ{R B FAH[A] . Python 3.x fiiAILA 33 MR T, W 2.1 . 5HAbFR
RAF—#, Python IR B FHXT K/NEBURK. #lln, for RIREF, 1M For WAZ,
FRFF A AT LLse SO AR i .

(1] %P5 b, ZRT AR, Python i & hiE XN 4 F&A KERHIH, (HIXFHR
H R R AR BRI, MiEE R RS



%523 Python FR/F LT 39

TTTURG S (Reyword), Ak h XHE] IHIALE S WIS B R 047

LiRAE. AR R BB AR I R R U R FARR AR IRA AR RE T A
A—ERBE, REFRAAMARALMIER, KR IA A |
| A ZeE S, FR—T1RAETEARRILEATEGREF. :

.-------_-____..---_--—-..----_-_--....-------__.._-_.--____--_-----..----_-_--4

Python 3 ZIT] AR SO ESEIEE 5 AR R @4 . B THEERAIEY)
B, FEMLIFE. BTEREERE, WREIBAFEEAESE, BRI
BRI P B R S F AR R 4. ABIARFNZRGZMRARIT
B, TR AR AT, AR A AR A -

% 2.1 Python 3 #) 33 MREFIIx

False def if raise
None del import return
True elif in try
and else is while
as except lambda with

assert finally nonlocal yield
break for not
class from or

continue global pass

2.24 FHH

A7 il AN AL B SOAE BAE TSNS A P+ 409 W o SUARTERR b B 749 H (string)
RAKEKIR. Python I FH, FAFEHEMMAAWG|S" "si#H BT 5 FEEkM—4
WENERF. LHIRRY 1.1 5B 2, 3. 5. 6. 8. 10 TR HE & F1F 5.

TR FRHEFS, oL R RN PP R BO TR . FHBaEH
SR IEMREN SR RS, W 2.2 Fizm. WERFRFSEKER L,
IE [ 333 DU ZE M AR 500 0, AR YGRS, BoA M FRFS 8 L-1; R #
5 A 745 75 -1, [ ZERER, Bl 755 h-L. XHMR5|F
TR AT LARI AR o SEBIARES 1.1 158 3 47 TempStr[-1]3R75 F4F H: TempStr 48
BG4

RIS
-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1
Lale[afrfo] Jwlofc]t]]
1 2 3 45 6 7 8 910
IEF M-S

¥ 2.2 Python FAF R AP F 5 4A R

Python 7 Ff f b X a1 V5 1) 77 3K, RAIIN: Mk, RARFHRHEPNNF| M
NMEE M TFH, i, NFIM G ERFENRSIFS, aTLIRA#HIE



40 B4 #IiH Python & H

1 R R . SEBIRED 1.1 P 4. 7 ATH) TempStr{0:-1]R R F-4F

TempStr B8 % 0 M ERFFHLBRE DT (BAREEE—NFR) BTH.
Python i A £ & N H BT, 3.5 WHEMAH. XE, LUREK#R

S EE A S, R P RN B S A R 110C", AR T ER RS RN E

2.25 WRIEIEH

PR A B SR R AR SRR A RIS, BBt E AKX, Rk
APAKIER D HE, BEEFEHGR, BHSEROAYHBERRER
FEYesE, mschiAeg 1.1 5 2, 4. 7 ST RIEA.

Python &, “=" F£ox “WALE”, BDESES AWMV RRS A&,
BAEES (=) MIEUKRIRMEED. EHMRE 1.1 38 2 TREES AN input()
BRI 25 SR (B 25 A2 Ul 25 & TempStro

teAh, B R EREE R, TCARR A AR, AR R

<AEH 1>, 0, <R N> = <RERX 1>, -, <FREX >

() 2 W A A 55 (5] - 5 S s 2 A 0 — B AT 41L&, KA, Python 7E4b
AP RN E R EEA MK N ARER, FRERIEXS RRES 220 N A&
B i, H¥RE x My FE, mERHEEA, TE-APIMEREME, R
k-

s s

WAKH R L WAE, — TR

[R5 WA AE A Ry AT DAAE IR PR 28 19 BE (e, /D AR AR A MILiB f)aRiA,
SRR AT o (ERE, R R Gk 2 TG K R B — IR ¥ ) 4L 4 R AP IR A
i), A FRRRE P . A, Wifarshl i 2 A s — IR ) R A RN ? —
R, WERZ AR AT AR L RE T AR R & X, &R T+
JE TR DIRE, #R LR RS REE A .

2.2.6 input() &%

SEGIARCHS 1.1 PSR 2 AT T A inputQRR BN GG KA WA, Lig



2% Python F/FI BT 41
R PN IPACE S mputo:msmw@ﬁ@zg%
2 TempStr = input ("HMAWEMSHEEME: ")

FESRABH N Z B, input()eR 3T DA & — SRR SC T, ER TR

<A E> = input (<A HEILFE>)

TEEE, LA WARRFRHSRECT, input(hi 4 — &M F1FH R
g fEW FEFrh, MAPBAT 1 024256 B, input()f ¥ LLFFF & EX
v .

2.2.7 4XiEA)

G SCEA RGBT IO —REEIB A, ERAE R AR YE A & s R T
PATER AR, AEH 7R
if <&M 1>
<A 1>
elif <%ff2>:
<A 2>

else:

<iBEf)H N>
Hrp, ify elif, else AR RE T, else JTMIAR IS, TR LA if 15
AP ARG, SSBARES 1.1 13 3, 6. 9 4RI T “if-elif-else” KM {4 %
%ﬁ’ illﬂ::

3 if TempStr[-1] in ['F','£']:
6 elif TempStr[-1] in ['C','ec']:

9 else:
o, BB 34T i EAAE S A KEREN
TempStr[-1] in ['F', 'f']

BREXAHRET in Ak, RAHWFFER TempStr [ — 7/
(TempStr{-1]) R HAE—ANHFERATHRMES S, B TempStr[-1]/& 5% TFal#
‘o WA, WER[E] True, 75 U/3%[A] False.

XFFAf Ak, 2 in RIERGRE] True B, AT 4. 5 17iEq), WHIER[E
False, WIPAATEE 6 1711 elif iE6), HIWF F—N&fF. 9 3 TEQERFE X LA
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T R P AN R BE (RS R AR I

FIHE, %5 6 4T elif & A2 77 & TempStr [ )a —NF4F (TempSte[-1]) 2
BAE— AN H'CERE CULR A, WMREMRIL, WARSEHATE 7. 84T, &
WHATE 9 4T84, 85 6 T MTERFTE SRR F A R B 2 & R 4
K.

95 9 4T else AR MM &ME, RaMUHTE if. elif ZAH#AHEN T
A, ZE AR P RN I A AN A T SCA Rk PR R B A R I PR R A% X,
X R, AR

%3, 6 fTIBMTATESMESARAERGIE, HEXHh: DoE 1, TR
2,70 % n]. FIRERERFBRHAEH, 6.2 W EANHSIREEME .
4.2 T VRN B KA L E 2 5.

2.2.8 eval)E#$

SRS 1.1 5 4, TATRBEER, WFHR, ST PO Hik - By N
FER RIS AKX XRATEATEET eval O EL.

4 C = (eval (TempStr[0:-1]) - 32)/1.8

7 F = 1.8*eval (TempStr[0:-1]) + 32

eval(<F1F H>) R 2 Python i FH — M HE MR E, EHEBLL Python 3
&7 ST PAT R R, JPRR A Rt . B

W, eval(<F /4 ) AE FE AT A B 52 7 #3545 Python 47, JFMUT
W) SEBIARD 1.1 45 eval()R R (9354 BN (TempSt{0-1]) 7758
R, B PR T02C", 23 eval(B BT, $525 5 Python P #E T itk
TR H A BUE 102,

R eval )R HE AR FEFRSBMEH. #ln, WmREZERMAN LTS
"hello", eval() bR $0HG - A5 |5, K ILMERE ) — /N3, T2 AT A 5 Uit hello
AR, BERSWME. BN "hello" i, eval )R EHINENESE, W

HEA 515, WhelloBAERE D 7478 . eval O BUEHREMER, WHiRHEL
B Hh P2
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W A BN — AN ONER B, R FA XA S AT, T
PAK A eval(input(<ii N&7R A7 sp>) AL &, Bl

SIS 1.1 5 4, 7TRIEAH, F5HMET THAZH. Python STH+,
- ok Fies CRE) S REAFARBH R . REAA M-S SR TempStr F45 8
T ERIE —RLAM T R R, T AT IRE R BRI IE

Python A S VFAERRIE SN A AR L Z (AN A%, X L2 AR 0 25 M K B A Re 2%
L. FIXMEUSE 4 TR — 2.

4 |c=(eval ( TempStr [0 : -1 ] ) - 32) / 1.8

IR AT B TP AR T s, (E B RS RE SO S AR O I S A R
i, AN REAE AR B A S i 4 A N A

Python ifi 5 IH5 5 SHCAEH M55 —FE, FRER AR LR . A
S, RAGHERE ARG E, EHNERESHERIFRTFEE, Y
WP IEMIEAT . T iE A 55 4 TR ThiE— B

4 IC = ( eval ( TempStr [(0):(-1)] ) - 32) / (1.8)

2.2.9 printOF %

SEBIACES 1.1 5 5 8. 10 AT print(<RFH Hi 775 4> )i th o Bk 1 7 45 (5
B, Rl A R . A TR B, AT DU K R e A
e printORE, WS 10 7. AR, FERARS TR, Eid

format() /5 {24 i H 40 B R B S A HE AR L, s 5. 8 AT

5 | print ("H#HEMEER(: . 2f}C". format (C))
8 | print ("HEGHRER(: .2£}F". format (F))
10 | print ("BIAREREIR")
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HAAR 3, print() s BT A format() )7 54 & A A5 45 5 3] —E
Ho BIEE S AT, HAOBUR 7 B R RE R R 20C", KRS (&
AR AEALE, IXAES T PR R TR R TR ERAN format() AR IS H C 3
7o KIES 220 W B RORAL & C i A% 3, Bk i B E IR AL/ e
B UL AR, 3.6 RN BT AR SR Tk . RS T
JREZ— T IX BUR (0 7L

>>>C1, C2 = 10, 10.24024 T, ' ;
>>>print ("HEEHMRER(: .2€)C" . format(c1)) r"l:t' o
R MR R 10. 00C o S bt ,_gw;p .1
>>>print ("HBJEMERER (- mc" fomt(cz)) - ]
RS ORER 10.24c 0 oge oY ,u—;-'-rﬁ%l

2.2.10 PEIFIER)

TR E AR R P I AT I — R EE ), 5 SGREABEHIRFHRIT AL, &
IR FH A R AR O 2 S — BORE P 2 5 PR IR IAT — IR E £ K.

SEHIAHS 11 AU EERER, BFEHRIT —RFR . RAERF—HEMT,
ELRZ WA, BB BAREE — AN FRRNS R, #T SRR
i SOER T, IR 1.2 .

,0 - SEBARES 1.2 el.2TempConvert.py
1 #el.2TempConvert.py
2 | TempStr = input ("HHEANAFSHIEREM: )
3 while TempStr[-1] not in ['N','n']:
4 if TempStr[-1] in ['F','£f']:
5 C = (eval (TempStr[0:-1]) - 32)/1.8
6 print ("HEIFHEE R .2£}C" . format (C))
7 elif TempStr[-1] in ['C','e']:
8 F = 1.8%eval (TempStr[0:-1]) + 32
9 print ("E#GIRBER(: .2£)}F" . format (F))
10 else:
11 print ("FAMEREIR")
12 TempStr = input ("WHRANHEFSHEEME: ")

B Z MR, SRS 1.2 R TLEER . KOG 3 AT
R
while (<%&fk>):
<iGajh 1>
<R 2>

HHEMAE (True) I, $ATIERBL 1 A, XLEAEEEERLXS while
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BRI R R, 4400 (False) i, BHIEHR, PATIEHEIERI 2 ER.
SRS 1.2 85 3 AT T AR, AR ER A 1F T R A P N B B e
ANELFF (TempStr[-1]) 2/ A'N'8'n’,

3 ’ while TempStr[-1] not in ['N',6'mn']:
MR PN E D, WM TERSE R Y False, BHIAH, BE 45 RFEF;

B, MBS R R True, GKEHATIEE N IBIE . XATIE R H) not LR E ¥,
FRXTHIWTEE R . 4.4 VR BIEIFE ) RAER Tk

2211 EH

SEOIRES 1.1 FISEBIARED 12 MR — A FSIRERA R, FIFRIE TR gup, s o
WSREIRBAT. TIFGED, —BARE R RBAEE M RIE, ETHER  auszoas
ST, AR AT . BT LABIAE R — AL Rk T R R A b, SR

B EHCFRBCRL RE R RIS R . input(). print(). eval()#(jE Python [ig ]
fRFELRIG N B R . 200 R BSO8R R e 4R e n SE AR 1.3 B T .
S 1.3 el.3TempConvert.py 2r "

JFL =
1 #el.3TempConvert.py
2 def tempConvert (ValueStr):
3 if ValueStr[-1] in ['F','£']:
4 C = (eval(ValueStr[0:-1]) - 32)/1.8
5 print ("H#FHRER{:.2f}C". format (C))
6 elif ValueStr[-1] in ['C','c']:
) F = 1.8*eval (ValueStr[0:-1]) + 32
8 print ("H#GMRER{: . 2£}F" . format (F) )
9 else:
10 print ("HIARXEIR")
11 | TempStr = input ("HHRAFHERSHBEREE: ")
12 tempConvert (TempStr)

SRS 1.3 38 2 ATH def (RE € X T — 44 tempConvert)HI e, &1
H—A~Z%{ ValueStr. tempConvert()efi $fT @& CHS 22 2 175 52 A 4tk X R 118
i, EIES 3 B 10 4T. 03X, ValueStr 25 & A M\ BR B Z 7 i A
1 def £ B 7 %€ SR BUAE RSy v AN L Be AT, 7 AL FH o B0 PRV FH A REIAT

BT 1 ATRASGE, B58 2TR_RTFITXRAR, BFE 17285 10 TAE#
PAT, MM 10 T TFERIAT, B P SANAFBIAE B TempStr 1. 58 12 171 A
tempConvert()e 4, J-#§ TempStr =4 /i % {15 45 o8 $( Py A2 & ValueStro £ F K,
FEFP At tempConvert() el 20 AT BB 2%, 56 il 5 e e Dh Bt

faj st i, FRPARES 1.3 it def iA) & X T tempConvertO %k, KA 1h
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B R AR AN R B, VEA)T A tempConvertO B BHTIX L DI fiE. MBURAISS
O EE B TR, T B R R R R, AT RIEAT
REHIMEH. B 5 RN ALSRBARNES N,

B 5 %3]
2.4 TFHEHAF 4 Python 5 5 fiv 2 U 2 ( Do
A. monthly B. monTHly C. 3monthly D. Monthly3
2.5 W Python M 33 MREF, PRCABEAAMLIRET, JM
B IX LR B A I EEA S Lo
2.6 WEH—ATRESSE —ANEERF, SHAMARANEEEITEHX.
2.7 AT, K14 Python [y B ANGELAEF 3K ?

Fiat lh'\?\;\/( h »}'f' 91?)/\ )) :

2.3 5245 2: Python ¥ 2 |

£5: A —AFA4 Python %, ATFEM Python 8 “HikHA |
gy :

Python 33 “ Wi ” MR, BRIk, %bl—KBEHE 414, A15EL “Python
il b, A4 Python HIEIEFLIFIOMEA I, H UM Python W
[ AR AR

SEHIARAD 2.1 & “Python SEIEL” MIUAFD, B 2.3 K ILRLFF 04 IR

S48 2.1 e2.1DrawPython.py

#e2.1DrawPython.py

import turtle
turtle.setup (650, 350, 200, 200)
turtle.penup ()

turtle.£fd (-250)
turtle.pendown ()
turtle.pensize (25)
turtle.pencolor ("purple")
9 turtle.seth(-40)

10 for i in range(4):

11 turtle.circle (40, 80)
12 turtle.circle (-40, 80)
13 | turtle.circle (40, 80/2)
14 turtle.£d (40)

15 turtle.circle (16, 180)

16 | turtle.£fd (40 * 2/3)

0 ~J oy b W N
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FF 2.3 Python ighdre 226 (9 46 Hh AUR

ARG 2.1 5 1.1 AR EBERAR. F— XPMEFRAEHE
KA A, BIER inputOBR R printOR % 56—, XPMEF4 K2 5
AT # R <a><b>(JE 0, AT EAREER] .

<a><b>()J& Python %Mt —Fh MR RKIX R, T LARFHA A% <>
)75 2:<b>(), tha] AR 7R U FH — A iR H P <a>h (1) R £l <b>() .

SEBIACHS 2.1 M T HT2HETEE trtle PE, FFESE 2 TSl R 7
import 5| X /™ eR £ .

2 ’ import turtle

SEBACHS 2.1 (58 34T 2058 16 4T A T turtle 2 vh 5+ bR B0k 2: il Python i,
AT w0 R B T <a>.<b>(OfE X S0 A P R 2502 91 I o o it
T9REMITTIEZ Python 5 B EMFF AL, BN “HRGFE”. 8.5 T IEM /4
Python 54 FE AR A R AP th i “ AR MBCHRE.

R @t fsiz

." # %) %t % %42 ( Object-Oriented Programming, OOP ) 2 —# % F 2t £ ( Object ) | .
éﬁ%ﬁz&i\ R AFWG—FIE, ERAFEKR, O BHIFERINL.

| BMERAT B PR E, kR RALG T ARG HE.

L R 2R O, ] Oa AT R O 6 EMK a, ObOAFHE O 6 b(),

Y a R—AERM, bOR—AEH. Hlde, —RAETARA—ArtE, Hit

| A C, AREMERAFH B, ATH Coolor, HHAAFG—A 301, 40

A e, BHEHRA R CH%E, AT A O.forward().

_______________________________________________________________________

(1] ABAvHRm N R, Hik, 8EF 5T 7580 KNEAMESE T,
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H—4  ¥H Python iE &

{d il import 5| F B EUEA BIF 3, (B0 Bk B4R 7 SR AN R
85— b5 | FH R B JT VA F

import <PE#>

Shit, AT LA BEA P BT R A6 PR R B S
<FE&> . <h¥ 4> (<R BSE>)

55 S | R B R T T

from <ME4&> import <R¥4, REAL, -, KEL>

from <ME4> import *  #HH, *REEF, RN R

BT, TR R R RS, B T R
<ER ¥ >(<%§§ﬁ>)

KA — Rl eS| 7 B LB 4865 2.2 5E K Python e il, LRSI T -

LRI 22 ¢2.2DrawPython.py

=
Do 9 ®©® o v s Ww N

e
oY s W N

%8

#e2.2DrawPython.py

from turtle import =*
setup (650, 350, 200, 200)
penup ()

£d (-250)

pendown ()

pensize (25)

pencolor ("purple")

| seth(-40)

for i in range(4):
circle (40, 80)
circle(-40, 80)

circle (40, 80/2)

£d4(40)

circle (16, 180)

£d (40 * 2/3)

SRS 2.2 5SE A 2.1 BATE RAHE], BTASFEIRZEA turtle PE A BR B0
A K H<a><b>() 53, MEEGHEH%. BT “Python i Hl” FEF R T
turtle /% 7 1] setup() penup(). fd(). pendown(). pensize(). pencolor(). seth(). circle()

ARH 5 2 4T import WA AT LLE S F R -

2 from turtle import setup, penup, f£fd, pendown

3 | from turtle import pensize, pencolor, seth, circle

P R 5% 5 | T RS AR B —FiR M <a>.<b>(O 75 N F B R B, e
bR R BRI, 7R 5| HBE AR AT St S . 2R R AR B A E S
PEFpeRE, Al AR SEfaT v, AERBUSEEIANS 2.2 IR 51— M ERTE LT,
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TEERML, B—F5IHHK, Python MR &K <a> <b>RARIEN HE 4
MRS A7, Python fRREAKE<b>EA ML . XATREFAE RO, &
B BSE LT AR H<b>, FERRBA<>Ra SR B2 R
5. f1T Python FF BRI Hi 4 ME—, FTLL, MeR ¥4 &I Python fRRESR &
DABRIT I BR B E CUE. A TR AT REII @ A4 e o8, XTI, @BCRAS—F
FESI RT3, (Al <a>.<b>( 75 iR H P ek 3

Bz 5 %3]

2.8 iHBESEEICES 2.1 5 8 4TV, ¥4 "purple"dE Ky "violet", WERFEIFIEIT
SR

2.9 HBSEEEIREE 2.1 5 10 740RS, ¥ range(4)%H range(5), MEFETF
BITH R

2.10 HFBEEEEIRED 2.1 I 4 TR 6 4TS, TEBAT 10 Ai T I hnvE R
f5, BURXWiAT R BEER), WEEFIEITERNZL.

2.4 turtle FiEiE L E T

| BE: 46 “Python HRBH K6, S wurtle FikkTE, @%%a}
AATR R LA BB REH S HF '

Python [¥] turtle A& —A EL WA B i) B JE 2 il bR 0% o turtle (HfR) IE%%%'J
HIME &AL T 1969 4, MM AT LOGO HFEiES . HT turtle B2 HIME 1
S EMBAEFE AT, Python #:32 T IX/ANEE, B T4 Python [ turtle i, Ik
HARHEREZ —. 9.4 T A E N turtle FERER, AP RKBHA N TBNRES %,
H T 444 Python FEH 4 A2 AR I A FR “Python WL H]” F25F, AY454 SLHilfLHg
2.1 44 turtle FEP T4y BRBURIEH, K2 pR H0Ks R I FH T J5 S 35745 (38 2 Sl o

2.4.1 ZELHRMEER

turtle FRZZ I TEA — DNEEAHER : —N/NEFRIEAE R RAT, HRITHZR
BT I . XN RS, A CRTEE”. CJFRT. “HER” HRITAT A, XAk
PRARERR il “RrREdr w7 <SRRI “EEMTT T R CHW T G
0 H 5 RETT AR TE M. WITF AL, /N 0 T I A IE 2, thAb A8 45 (0, 0),
ATRETT A K AT B, R PR EmE 2.4 R EAARRAR.

3 turtle.setup(GSO, 350, 200, 200)
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€ 2.4 Python turtle 5% F AL briAk 5

SEHIACES 2.1 5B 3 ATMEM T turtle.setup(Q R EL, %R E& S MR WA 2.5 7
s FRAE W

turtle.se&up (width, height, startx, starty)

2.5 turtle.setup()ER % 4 N EHS XL

TER: BB BRI NRALE .
SR .
width: &M%, WRMEREH, RPBRME: WRERML RrEOwE
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5 R He i .

height: 7 D100, WURMREY, RrRBEME: WRELRN, RrEO/
B 5 B L) .

startx: & D 2500 5 R 2E O A 1R KPR B, WSR2 None, & DAL T HFRKF

k.
starty: & O 055 R RE DURS (K IR KRR, WSR2 None, W OMLTHRFER

e,
242 EZEEHEH

1. turtle.penup()Fll turtle.pendown() & %

4 turtle.penup ()
6 turtle.pendown () (EpIMRIS 2.1 58 4. 61T

turtle " ) E2E (RI/MiAgfR) AT DA — B BORIES], LIRS 2.1 58 417
ff] turtle.penup() R Z I ZE 6 1TH) turtle.pendown()BRHUE —4, B4 MR IHE H
AT T EE, REoE LW

turtle.penup ()

Vg

turtle.pu(), turtle.up()

fEM: iR, ZEBahEERLE AR,

é/E & : 96 o
turtle.pendown ()
4

turtle.pd(), turtle.down()

fEH: % THEZE, ZEBIEEHLH R,
Z¥: K.

2. turtle.pensize()ed £

7 turtle.pensize (25) CERIRIE 2.1 717

turtle.pensize() ek BOH R 5 B I R~F, sR¥e T

turtle.pensize (width)

il 44

turtle.width ()

fE: WEEBERE, SIS B0 IR 5] A i 5

ZHIF.

width: B EREEL KRR, WA None B h2%, ek 0 0] 24 §if 1525 55 1
3. turtle.pencolor() e %

8 turtle.pencolor ("purple") CERIRE 2.1 58 8 17)
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turtle.pencolor() R ¥4 11 € ¥ BHI (A, LA 2.1 PRmEERA “RE", &
BoE XwnF:

turtle.pencolor (colorstring)

19

turtle.pencolor((r,g,b))

e WEEEHE, M H AR [E] 2 5 .
ZHI T .

colorstring : RaBIEMKFERHH, i, "purple”, "red". "blue"%.
(r,g,b) : Biaxiff rReB ${H, #ln, (51, 204, 140).

R % RGB Zifa#RA [H 5 i 98 L4 -, IX L85 34 A LAE A colorstring $ii A F|
surle pencolorOEHH, AT LIRAE g bEAEBMABEE, JLHAME RGE
Bk 2.2 fis.

22 #4HHAE RGBHEMEBR

ol A RGB + N # X AW
white 255 255 255 #FFFFFF Ff
black 000 #000000 L)
grey 190 190 190 #BEBEBE KE,

darkgreen 01000 #006400 ek
gold 2552150 #FFD700 &
violet 238 130 238 #EES2EE w1y
purple 160 32 240 #A020F0 g4 i)

36/: RGB &

________________________________________________________________________

' RGBMEAHINEZARFENOMEKREIZL—, LA R(LZE ). G(4E).
B(HE)3IHARMEATNGRMEAREXEHGME, HAMEIKE. RGB
eI T 19 # T B, HHEME A, 2t AV, RGB M ELSHBAR
Bt A G

' fikk#t, RGBHMERMA (r,g,b) &7, £¥, HEAMELM 8 bit &7,
CBRAATEE Z[0, 255]. Bk, RGB & —%TlAR256° (16 M, #1678 %)

~

_______________________________________________________________________

1. turtle.fd()ef %

5 ’ turtle.fd (-250)

14 | turtle.£d(40) (LIRS 2.1 P8 5, 14, 16 47)
16 | turtle.fd(40 * 2/3)
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turtle 38— 41 BR Ko I 2B (AT HEB A, ETTZHITBAR . turtle.fd() R S 7 H
Sk 1 2 1) 24 AT AT HE D7 P AT E— AN RE Y, BREOE T
turtle.fd(distance)

GIES

turtle. forward (distance)

VER: ) /g f 2 BT AT 0E 5 (R AT3E distance FE 2.

ZHT.

distance: {TUtBEBIRIRRME, 40 FB, o a4l R AT .

SRS 2.1 P 5. 14, 16 474 B I 48 24 W0 U7 1l SRR AT ik —
BBy, HEmiehl—&H%. B S TRBHTARS TH 4 itk E RS, Hit,
CRARLH K HLE, MAKEEBIBIENMMIE.

2. turtle.seth()e& %

9 turtle.seth (-40)

turtle.seth() e B K SR B £ 2 17 [, PRECE XWF
turtle.seth(to_angle)

il 44

turtle.setheading(to_angle)

Ve : BB /NI Y RTITE 7 7 4 to_angle, 1% B LX) T ) HLAEAE
SHUWF . '

to_angle: ffiFEM¥ESUH.
P 2.6 Bizn 2 turtle PEF SR BEARBRAA R, it turtle.sethO)SFBRBUE] . HEER

90/-270 E

270/ -90

2.6 turtle FEIT ) EAA bRAA 5
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(R, turtle FE [ £0 AR BRAA 2R LLIE 4R ) R 4a%) 0 B, X B2 /N bl 4R IeAT J5 [,
EFG R 4axt 180 B, XA [ M bRk 2R 27 [ (e 7 A R, 5 /Ng I 2
BT e . PR, AT LA A I A 2 nd A8 e 4 25 i B S 80/ il 8 ARV T2t 77 1
SCEIACHS 2.1 58 9 47K /N A AT HE J7 R e A-40 E, B 320 fE, Z R/
[ X AN 7 W) AT RE .
3. for fEH 5 fi) 1 turtle.circle() R %L

10 for i in range(4):

11 turtle.circle (40, 80)

12 turtle.circle(-40, 80) (SRS 2.1 58 10~15 1T)
13 turtle.circle (40, 80/2)

15 turtle.circle (16, 180)

T A, SRR 2.1 S 10, 11, 12 47— RET S for 31 S 1%
&, X —PERE A, FRA CHEPITEER . for B AJMIIE IR X F .
for i in range (<fERKE>) :
<iEfjH 1>
XA F IEX PG M, 4.4 TORBRAN AXFPIE SR . SEEIAS
2.1 H1 55 10 1711 for A RREE 11, 12 1A E LT 4 K.
turtle.circle() s £ H R — N IUE, REUE X T (S8E X 2.7 frzs):

turtle.circle (radius, extent=None)
YEH: #4842 radius 21 extent /i E 9L, SHBEwE 2.7 fros.

e —

radius

SR

2.7 wrtle.circle() B 5 2 85 X
ZHT .
raduis: JUEF42, JENIER, PRENGOALEM, MEL AN, FB84E
ANEERA I .
extent: ZxHIIEHIMAAE, {ARE SRS H R E N None i, L2HHEAFIE .
SRS 2.1 PR RS EE., FRESSERRELS BN B
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HaEN, 16T R SR & U SRRl b, 323 ol LUME S % S Bl ARk
22 R -

244 EEHBFE

SLHACHS 2.1 FIFEFThRE AT LA4r 3. il aT ot m 2 K W E, maEsin.,
Rty WIAALESE, L2 Python BRI I T AE . h T2 il 10 Th B AH X AL,
AT UL ROk B, SEEIARED 2.3 A T W R BuE MR . b, 5B 3~11 4T
TR ¥ def 5E T drawSnake()BR L, Ky dgiie £ il 1X /N Jd 7 ) e B B OK

SRS 2.3 ) €2.3DrawPython.py

1 #e2.3DrawPython.py

2 import turtle

3 def drawSnake (radius, angle, length):
4 turtle.seth(-40)

5 for i in range (length):

6 turtle.circle(radius, angle)
7 turtle.circle (-radius, angle)
8 turtle.circle(radius, angle/2)

9 turtle. £d4(40)

10 turtle.circle (16, 180)

11 turtle. £d (40% 2/3)

12 | turtle.setup (650, 350, 200, 200)

13 turtle.penup ()

14 turtle. f£fd (-250)

15 turtle.pendown ()

16 turtle.pensize (25)

17 | turtle.pencolor ("purple")

18 drawSnake (40, 80, 4)

19 turtle.done ()

AR T def 5 SRR (15 SR B (152 SR8 turtle P40 56 HOR
i, BT B CE XU 5 S AV A AT K B T R

BF 5% 3
2,11 iEMH turtle FEMY turtle fd() BRI B ] — S B4k .
2,12 i turtle FE turtle. circle()@;ﬂz Ll — N R .
2.13  iEfEH turtle R A2 I — ML A 9 AN RO R SR A .




56 H—#4sr #IiH Python iEH

A5 R P SE B 1) N T, AR SRR B R R 0, AT R o T T
Python i 5 (LA L E . Wit Y% Python BRi£xHI5E6], /41 Python ifi 5 B EUE
turtle & HHEA %

12 5 3] A

2.1 S 1 s, SO sSEEIAE 1.1, KA eval(input(<#7s N B>) B LA
NSy, HAE A H R R A M5

22 JCEAMFET. R B, %R 1 Eot=6 ARMIC
b 5 — AN TN R T R [n) S8 32«

2.3 SEf) 2 MBR. SoESEBIAE 2.1, 28— AaEE, B2 H) Python
i RN NBER, EER 2 IS R AEEK.

PR o 1) S P € 4% ) B 0 30 3 s 22 ) R B PR

24 FiH=MAEKLE . /] turtle FEF K turtle. fdO)BAEURN turtle.seth() bk %42
H—NEHL =M, ZR0E 2.8 fin.

2.5 BIniL =% H . EH] turtle FEF ) turtle fd() & %R turtle.seth()i&
gl — N BMEL =/, SCRWME 2.9 Fin.

B 2.8 A3 = F I T 25 A P 2.9  F b — T 2 IR

2.6 TMIET ML A turtle RS —NEE AT, 2RW
& 2.10 fiis.
2.7 NAEHKILE . FIH turtle PR EHI—ANANMAE, EME 211 Fig.
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B 210 TG IE 5 eI 22 ) Ok B 2.11 ST 2 O

2.8 IEJTTARTEL 22 ] FIF turtle PEL ) — AN IEJ7 TRMRBe Lk, ROR WA 2.12
Fi7R e

>
B 2,12 177 TR T 2 i 22 thI SR

2.9 HEX Python BRELl. WIFELH 2 MR BAR, SA&EEZL, 2%
— 2 X 5T 5241 2 ) Python i .






& sy A Python ifti i

A E E YA Python 15 F W AKIE R, BRI Python 55 ¥ HiBHEKARE
HAHEME, FEHEEANF Python EERERFHES, W EEFARFHHIT
HE YTk, A2 FIBFRRERT 20 T A% H Python £ 7.

ABWHEESEFRNE (F3~7F), 25 wT:

F3F EAHEEA

FA4E BEMEBHEN

#S5F FHEAREDEA

H6FE HAEKBWEA

FTE XHEEEIL

B3 FTEHM Python EF ALY ERA, BEEH. FEAX 4% FH#
BERRGMARER, FH, NEIRRE math #{EH.

FAETEHM Python EE WA RBH G, BHERFEH. 2 X 4EH. 6B
HEH. RELEEME, Fet, NEAREE random B .

FSETENMEBEBOMS, EIUNERER. SHNSHER. REE
A ETREOGERMET. BPF, Fo, NE7REE datetime (.

¥ 6 FETEHMPython EEWALKEXAE, BiETL. £4. 7k, FH8E
RAHMEFER, BEo, MEE=F X7 )E jieba A .

FTEZTEHRBRXMERBEE AN, CEXHFHERAUR—— S REa
LR A%, NEE =77 ERALHEE PIL fofrf /& JSON WA .

A4 BB R T VR T M Aot R X H 3ANE KKK AR Python 1E B 3%,
B, BEXTHNEIERE 6 F; BFEHNNEIE, HERXEMNESE
A7 E, BUVEHEBEEYNF WA I A SAE.

o.,..._‘_.
MOOC iR¥E: PE
2% MOOC“Python i

Earst" R
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RGBT G : — LB EHRER), — LA -
There are only two kinds of programming languages: those people always bitch
about and those nobody uses.
—AFJE « Wifs o iy 7% (Bjarne Stroustrup)
CHIEFEZX

@ rervrnrannannas

%3] Bz
D R 3 B R SR . E
() THE3 BB RAE TN R T i |
| (3) 35/l Python HUBRMEMC Y HEMAT B A . E
L@ ERFHRERNRESREA . |
(5 R TR R MR AL SR AR T EE RS :

1951 4F, BEAREMEE “UareEs). RREE”, S —RAHEAE
K E A2 s . A RAESEFRERE P A R b ASERR, “UFUFAES]” FTERELF I
AREE? “RRIAE” AEEERF 365 RGBSR ? AT RHMEEM, ok
FESRr%5 77 R AN (8] RARFEAE, A Python RIS R K ) LK .
“URhFEE. RRmAE”, ERAERTIEAL
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N e o o e e e e e e - - - - -

3.1.1 FFRBA

B ARSI RS, R ECEE FRERE R R R . TR 3
TR Ab B A PSR AC K PR A

fiff s P 45 FE e 8 1 B S s SCHb AR G BE B AR R IR A & L. i, A
1010, LA 75 22 0 A b S0 X AN TN 2 AT DR SR T B H 07 1010, 382
KA ] [T S —RER R 8110107, X B FAAAS A . $E AR [E BAE o SEAL 3
17477 KANE . BME 1010 5T, EFHEE— DA HeE L. —dEflid
J oA 2 AL

TR I Re 8 b B s HAR LB S v RO B, Rl B A 5D IR A6 25 [
Ao FEBOR A AN BRI BT 43 ) B v SEHL D R AR PR S b AN [ R AR, Xt
THAF AR, eSOy N O, w0 # t G & R — Mk 5~20 f5. A
TR EEITHEE, TEXDAFETEE AR TR,

FORBUT BB R B R FR A B KM, Python 18 5245 3 Fhffcr Y. #
B0 VR BN S H, 430 I HE T R SCBOR . 1010 Rom — A%, "1010"
e N e =

3.1.2 E¥AER

BB G R P RBIMES — B TR B ECRB KB 1

1010, 99, -217, 0x9a, -0x89

WEHCRAICA 4 b oR: HRbdl. CRER] . \RERIR S BOARE O,
EHCR A2, AR BT EI N 5| 4TS, Wk 3.1 s, 2% 0b 512,
J\IEFIELL 00 515, +ABEFHIHLL 0x 5%, K/NEFERA{EA .

T30 EHAEIM 4 MtHIRT

Bt R K G ) R
kil x BN, i, 1010,-425
kA 0b = 0B HHARF 0 1 1 41k, flt, oblol, 0B101
A i 0o # 00 R 0 3 7 4ipk, Biltn, 00711, 00711
RwAY il 0x z¢ 0X B 03 9, aFf. AFF 4k, #l, 0xABC
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KBS BTG R [- 0,00 ], SEBF_EAER{E S FE 32 IR T124T Python
TR LA AR RS o R BRIE BN, —MEIA S K 700 3847 MR i 5 P PR«
pow(x.y) i %j¢ Python & & M— AW ERH", A¥IHE X, XE, H pow(
R A — T BB LS R,

IR AT DAE— B SN BB AT R IS SE R, pow(2,pow(2,15)) ¥4 R 2
—A 9 865 AAHEHL. HIRR R S A pow()BR B R RS BRIt 45 2R,
s K 15 SO0 16, XS FEE B THEN 7] JF 5 L E 2 Bk SN A7 -

3.13 BFR¥ER

7 REA SHEP IS 8, Rl A DB EE. Python i F K
PR ¥F BT NEGE Sy ANBEAY TR 0, IXFRBETH AT BLX 427 25 HOR 8
PR B WA R T HEBIRRRRE B ERR . TR Ak
REH T

0.0, -77., -2.17, 3.1416, 96e4, 4.3e-3, 9.6E5

P BORAE R 76 e B E fEARIIRFS, LA 10 b3, & T

<a>e<b> = ax*10P

F#lth 4.3e-3 {4 0.004.3; 9.6ES5 A LAE R A 9.6E+5, HAH K 960 000.0.

T RUBCR T S5 3BT th v SN A R RE A B s AT, AeBEVEARR,
B, RAEEAE0.0 585 0 MR, BEMETEIABERAR.

Python 75 st 5 ) 2U{EL ¥ R AN /N BORE 2 AN [R) T SEHL R ZE (I BR il sys.float_info
HWEMFIH T Python fERESFTIZIT RAMIZ S BB S H, .

(1] P e % Python i 5 R HE 48 B3 MR M, X LL iR BT LA B BAE A . 5.8 144t T Python
N EREEIE.
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R A R SRR T RE RS (i K (max). f/ME (min), FHEETHEL
BiFR PR MM (max 10 exp). H/MEMT (min_10_exp), FEXL (radix) A
2 I KM (max_exp). e/ MERITE (min_exp), BHAHEERR P RE (<a>)
(R ARG (mant_dig), THEHLATRES HE 1A FHARVE B /N2 ME (epsilon),
REMERA VS (77 UK B (dig).

TP AR B ER R BAE T B R R P I R (<a>) B ATt 16 M CF,
FABOEH AR EKATH 17 NCE, ST, ARYE sys.float_info 458, HHHLA
REfEHRAL 15 N CF (dig) MIvERETE, S5 — 00 vHSEHURYE — bk 545 e,
fELERZE, Bl

VERBHER 15 A8 R A R S T LA R e A K,
fiE #ﬁﬁiﬁﬁ%ﬂﬁ&%ﬁlﬁﬂ‘]&%mﬁ

R JH?E%H‘J M5, R, SR A AR L

EH, EMTRRKRER 7&!‘10/\ » s

a=3.141592653, b=1.234567898

A NEBER HF ABOE S, el R R 2548, SR EuER,
ZERMF

Horr, P o 17 MFRERSGR, R, DA 15 MR
IE#. BEOZH R S aMEMIIE RS R . R BEERATE B TR &
K s B A T k2 — .

FRE st R AR
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{7 B4 M 43¢ ﬁﬁ&%&mm{amw ,2'”’] HI[—2.225%10°%, 1797x103°3]
200, GEERGRE R 2.220x10°7°, BV ABOE H% 250 0.000 000 000 000 000 2. X
TRk R T HAMO A K s is SR, 7 R “ a5, — A NIE A
HRR B A G BRG], 12 5 45 R Ak

3.1.4 H¥AER

RPCRRFRBA P RALURT, B ok i - % U4 T
=1
IR AT SE BB R g HE 18 thad, $e X LW T “ e
L7, WA j, ##ﬂﬁjm/-—l, S IX AR B ML T B BCE Y 3, AT “8
7 T AH n, R BRE S nxgxj ERE-n, B 3.0 Gl T X AT
IR, W A SRR N B, RECE RS BRI IEAS i, § &R <
FEF TR 9007, miE, “IEFEHIER; na”,

i 2
#®
il -nj

WS | R BER
90° 90°

- 0 "
B30 R

RETUE ML e P EE0 (e, b), RN a + by, Hh, a RSEEEES,
fRRSEHR, b A REEGE Sy, RS, HAEE 3.1, FHOE e — 4 V1 %5 1) e i
) —Fp R

Python i 5 h, K MEEGR 4B EH “1” 5«57 KFow, Bl
12.3+4j -5, 6+7_] 1236445 ¢ 67e+89_]

SRR b SR R 2R 3 HH A A 2 T 0T S8 2, AT LA z.real
Al z.imag 73 53R 132 E‘J*ﬁ"‘ﬂﬁﬁﬂﬁﬁ%{!ﬁ, il
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HRCERERPE TSP L, TR IE R T8 R EU >
A A B T AL RS TR el B 1 e R R SR o Python FLEESCRF R HR
W, HIXFKIBFORMIR T A

NEEE %)

3.1 BEARVE ABOAT LA R BT A S 5, Python 5 5 4 71 2 [A] In S (1 48 MO %
B FPEE R ? o

3.2 Python i qnﬁﬂ%iﬁi—lﬁﬁﬂ /\lﬁﬁﬂfﬂﬂ“/\lﬂiﬁﬁﬂ\/}‘wq

k) J\HETH) : RaYiaiE

3.3 Python ifi & H-7T7.MFHEIHEIER R R A? 43e3 MHREHIRRRZA
A?

TTHIREEBGER R | 4.3e-3 I HkHIROR:

3.4 K% 2.3e+3-1.34e-3j (RS FBARE L A3l RAT A7 KA 205 4R I — 18R
B S ORI R S

32 ¥HFRANBEME

e R s mmes s eas AT emE S EARTE e EEE e = e e e s e T e Sassozsasooasmes
'-mmn#w&%ﬂam&ﬁ@;
R SRR | 2k

*-_--------—--_--—-—--—---—---—--------------—---;.----..---------— .........

‘

321 MEMSESZEREF

Python $4/t T 9 MAEAH S (UE HHRIENF, 1% 3.2 TR o A4 4 th Python
R AR, AN oo HARAESE = J7 s B, o f o B R R

F3.2 AEMWEEEREF (X9

Xty X—%}’Zﬂ
X-y x5yz#%
X*y xHyz#
x/y xH5yzZ®H
x /'y x5y 285, AKT x5y Z B8
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gk
— N [
x ffE, B x*(-1)
+x x A5
X*k¥y xﬂ‘]ymﬁv Bl x¥

9 MR SRS B B RSB BB 4 R

A RECAR TR, 3 TR A AE—Fh B W I KR, AW
B > FRB > 58

XS R S H50RT LA RO 1R BB NS L, T BT LA OR R BRI 0
st BT LAY RXR, BWFARZ MAHEEHFERNLSRE “HE” %
B, HAMUWT. ’

(D BHZFEH, WREFEX EMGRRENE, SRET K.

(2) B WBH, WREEE X LSRR, &R 2R,

(3) BEHONVF EORGIZS, il 45 RRVF S
(4) BHeRP? B BHOSH, Mg R R,

R 32 PPTA IUBUARIERE (4. - %0 [y [ Y% **) ERAT 52 0 N e B
BAEERAERE (4= =, *= /=, //=. %=, **=). QIR op FRIXL — TEH 24 E
5, WRTH A A B RMESEN, TR, op M ICHR/ER 2 (A1 B A 254K .

X op= y

EMmT

X =Xopy

MR E IR AE AR IS R E A& x b, Wk TIRBERE, Pl

322 WEMBEZHEHK

Python RS R ML T —SL Py Bk %k, 5.8 45KF45 1 Python 435 9 B o $0511 %,
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XN Bz F, 6 NRESEMHEEFMK, Wk 3.3 Frn.
3.3 AEMIREZEERH (E61)

EE S : &
abs(x) X R4 {H
divmod(x, y) (x/ly, x%y), Hirthioh e (HFRY e KR
pow(x, y[, z]) (x**y)%z, [JRRFIZSETLLAEE, B pow(xy), 5 xx*y i

round(x[, ndigits]) Wi x PUgr HN, (R ndigits 7/, round(x)i& [F]PY 7 FL N ) #E 5 E
max(X i, X2,..., X,) X1 Xg,..., X, IR KAH, n AT
min(X,, Xa,..., X,) X1y Xy «een Xp RIEC/DME, 0 BH B E

abS()TUfr%Eﬁﬂ’]*@ﬁ@ Eﬁmi‘ﬂi*ﬂ)ﬁ“ﬂu

>>>abs (-3+43) e v | ; { o il
5.0 A

pow( R EEE = AN SRz RATIER), (EHZSEN, BUEH 5 R0E 5 R T,
MR, B, K 3 8 3% WEL RN 4 . M Python Hikf ¥,
pow(3,pow(3,999))%10000 ( i A % 7¢ if 5 Wl 22K % & A ) Ml pow(3,
pow(3,999),10000)#8RE 5 BT H H AT K . (H2, §i# & JeRKaaE 4 R iz s,
HTFREFARBEE R, ERSAE— B SN EEkse i 5 4E A U 4E
FIZF FNBATEOE S, ATURPRIF S S R, Bl -

>>>pow (3, pow(3,999),10000) # zmmwmﬁﬂ m e |
4587 £ - T |

AR 3.1 KE R, B,

POW()EE%(% AR z XA RIS TR SRR v by TR

R B H
CTUURER (%) ERATTARR, SEAA '—f-;i%?"ﬁ- AN HF, iAo,
C—AEZ]T R, A day KA B M, N day%? TAR T ES; s F—AH n, n%2
VEBRAEAR 0 SE 1, TAPIBARS n 09945, AR L, SABEE I n%m R0

¢ HH n A E[0, m-1]89 R i) &

.........................................................................
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&ﬁ@ﬁﬁ%ﬁﬂﬂ&!@%@ﬁ&%%%ﬁ?%ﬁ.ww,ﬁﬁﬁﬁ%%ﬁ

AT IBRIORE T REA R AR B A, B Py A R R T )

P RMAEH TR L VAT, 1% 3.4 .
PRGSO RN, M RS MR, SEORRE
ELBEREHO ST 2, T DI real il imag 552 B RERAE I3 B e, 120

e n e S
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ﬁ 3.4 WE&‘J&??&Q%?&@& (:It 3 A)

W T Sl

int(x) ¥ix %&i@”ﬁﬁy x 7] u%#ﬁﬁggf&%

float(x) ¥ x SBONTE A, x T RREE R TR

A NS, S ro, R, e SRR, T AR,
complex(rel, iml) | ;oI w77 BOELA B o 7 R

35 BAESRERFORLEL 5 FIRIEK.
(1) 30-3#%2+8//3%%2+10

(2) 3%4%x2/8%5

(3) 2%2%43

(4) (2.5+1.25))*4j/2

3.6 ik FABCERIE N Python RIS IR, JHEH LR .
“)X=E£i%ﬁﬁﬂ

(2) x=(1+3")x{16mod7)y/7 =}

3.7 R x=1, x*=3+¥5%x2 [MIEHER R 42

W - z‘j; A3 + 35

3.3 A3k 1: ‘math & 8 {#F F

PR et vn o e o o e 2 .

_ B R R ST,
% math £548 4 B B 44 A S :

e e e e e . - - - - .- -—————————————eeeee e’

3.3.1 math FEMEAR

AU R B iR A2 Python i 5 S (45 41, 2 Python 4ifi /LA ME

Orem,
e 3-1. ¢
Python 4&-}"{&
\T“th {

BRI 3-1, |
3/\if% Python
HFx
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NFTTE. ABAK S R ary) FIfEE (Module),
Fi (AT RN A R B, 3R P R 50 A PR 7 SRR R A P
AT TFEG, AT KBS E A G — L85 FI G Python BRI . XL N
Python B35 1 ERIA 32 £ 1 DL 38 = 7 B A A AT e 0 R B, bR
ﬂiﬁﬂ@@&ﬁimw@&andmd Library) skpy BB ¥0%. 8.5 10 iEa
AM40 Python R $iUZE AR e P2 BEARL .
math & Python $RALM0 P B HEAMBUE, AR BEA TR,
s WOGHSDIERRN, P math AR SCRFSIHCRR, QUCRHERNE MHUZS . math
ytion fese PESERRGET 4 NECEHHON 44 BB 44 ANRECED N 42, I 16 MR
It E SRR 8 AR, 16 AN Fnh SR R 4 AT SR R B
LTR math P R BSOS, A SRR R R E AR R B e, R
S0 PR R B AT o SCBRg e, R BER A math 2, T DABGI #E7 A5 I 4 41
[y math PEPRIES %
math P2 P (0 B SO BB, 7 0 e 8 AR B import 5| FH %, 51
AT
%_‘ﬁ’:

import math

X math 2 o pR 5K math <b>(O)JEAEH], .

[ -
from math import <pA#i%>

Xt math JE  BR BT LLELHER I <p B A4 > A/, filtn:

R AR S P U from math import *. 41K A X Rl 7 35|\ math
J, math b A R BT LUR FH<eR B0 48>0 T X AT .

math 5 5 9 BT ek B0 1) 5 | ER T LA B g BUX B AR 7 Qe i, X5 2.3 4
A turtle FERE Y.

3.3.2 math FEEH

math FEALEE 4 MHCEHH, R 3.5 Pis: WA 16 MUERRRE,
3.6 7R . o




3.5 math Em&éﬁa& (#£44)

B3E HEAYERE T1

% 0y (sl 0. % B
— o A%, (00 3.141 592 653 589 793
math.e e FARXH G, i 2.718 281 828 459 045
math.inf o IEEF K, HIHF5KA-math.inf
math.nan eV A BbRic, NaN (Not a Number)
#3.6 math iﬁa‘lﬂﬁﬁ-rﬁﬁ (;1: 16 4%
BEE B T T 2R Hi | o S
math. fabs(x) [ EJE] x AR
math.fmod(x, y) x%y R x by
math.fsum([x,y....]) xtyte 77 ROEORS Sk AN
math.ceil(x) [x] T _L K, SRR/ T x (08 R
math floor(x) ] o O, GBI T x KM
. B ox e, iR x 2Bk, R
math.factorial(x) x!
ValueError!']
math.gcd(a, b) iZ[\] a 5 b B K ALE
math. frepx(x) x=mx2e iZ[El(m, €), ¥4 x=0, i&[7(0.0,0)
math.ldexp(x, i) xx2! IR [F] xx2' IZ S, math. frepx(x) 5 ¥ RIE§E
math.modf(x) R [A] x (1 /N KON 4 K 4
math.trunc(x) R [6] x [ EEHE 5
math.copysign(x, y) le x I)’l/}’ FHBAE y 11 S B x IIERS
math.isclose(a,b) ek a A1 b (9AH{UE, 3R (6] True 5 False
math.isfinite(x) M x AFFTK, R[] True; KN, J&[E False
math.isinf(x) N x AEBE ALK, BFE] True; {FW, R
[7] False
math.isnan(x) 4 x J& NaN, ig[A] True; 7N, 3%[A] False

math.fsum([x,y,..

FREL W,

DERBAEHERFEH P2, SE R F

0.2 1 0.3,

£

Python fif 45 A 827 I AFE — AN BUSUR 3

TALRRESERE iF B AT IBHN , XK BE ROT RE S it 45 R . BRIk,
(EW B 7 OB SR R, BUCR A math PESR UL s B, i AR 7432 6
Python {2 {it ({12577 .

[1] ValueError /& Python %i i 8842 (1 —Fp S5, HRFH LB A ATEN 4.7 .
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math 15,5 8 MR EERE, Wk 3.7 .
#3.7 math ERIEMNEEE (£8 4

E ¢ B FERF R
math.pow(x.y) xy IR [E] x 1) y KR
math.exp(x) ex IR[E] e i) x R, e 2t B ARXT
math.expml(x) ex-1 R[] e ) x KW 1
math.sqrt(x) Jx iR [A] x [T AR
math.log(x[,base]) 108paseX iR x X EE, R x i, IRE B AXTE, Bl Inx
math.log1p(x) In(1+x) R[] 1+x f) B AR BUE
math.log2(x) logx IR [\] x [ 2 XFEE
math.log10(x) log;ox IR 8] x [ 10 X HE

math FERAIRMEEEXHF I EEMERE, ATUREBEAR Y= xy X H
math.pow()BR HCKE, SH W F I

>>>math.pow (10, 1/3) % '4-!_' 3
2.154434690031884 “-it’#:uh

math 57 16 N =fiEH k¥, Wk 3.8 .
3.8 math FERI=FzEEL (£ 169

' ¥ xR i &
math.degree(x) P x F IR BE (B 1 B
math.radians(x) £ x 1R PR
math.hypot(x,y) 2 +9? 3 [6] (e ) A4 7 B SR £7(0,0) R BE 25
math.sin(x) sin x IR 6] x FIESK R BUE, x RIEE
math.cos(x) cos x IR [A] x A% R B, x RIRRE(H
math.tan(x) tan x B[ x FIEVIREUE, x ZIEHE
math.asin(x) arcsin x IR [E] x §) RIEK R EE, x RINEE
math.acos(x) arccos x R[] x B RARSLERBUE, x RTUEE
math.atan(x) arctan x R x ) RIEVIRBUE, x Z2IEE{H
math.atan2(y,x) arctan y/x R[] ylx () R IEV) R EUE, x RINEE
math.sinh(x) sinh x IR [A] x B i TE 5% oR HUE
math.cosh(x) cosh x IR [A] x [0 4% 5% bR S
math.tanh(x) tanh x R (6] x {30 IF 70 B8 Bl
math.asinh(x) arcsinh x AR (] g S i I 3% o B0
math.acosh(x) arccosh x R[] x (14 S5 B 4% 5% oA B
math.atanh(x) arctanh x R (5] x {9 5 R TE) e HfE

Aretan | m{a;%gy FIJH math FERY atan() B 5058 B n i F ;



BI3E AKX T3

math [ ¥ 5 SR R R O 4 4>, W3 3.9 Fos.
F3.9 math EMEFHREN (41

B ¥ it 0 0 S Bl
[ 2 x 2 7 ‘
matherf(x) Theta | s mnme. gt
2 e _2
math.erfe(x) ﬁf, e’ dr RANENAZE R E, math.erfe(x)=1 - math.erf(x)
mathgamma() | [ X7'edx | s (Gamma) EML Bk U K
math.Igamma(x) In(gamma(x)) Al e 1) AR AT H

Ak AT 3

R
-

L

S e R R

-
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B4 5%3
3.8 1AM math PE24T FIER), REHHLEER.
(1) math.sin(2*math.pi) (2) math.floor(-2.5)
(3) math.ceil(3.5+math.floor(-2.5)) (4) round(math.fabs(-2.5))
(5) math.sqrt(math.pow(2,4)) (6) math.log(math.e)
(7) math.ged(12,9) (8) math.fmod(36,5)
, 3.9 HFIF math FEXE 47O EEHONIRER], JRIGE IR — &
WENE ot 3.10 A math A 2 NI BONMBEE, TPRE RIS — MR

math FEAT/VU
3.11 math FEA5 44 k%L, Python tHEASHEIL 10 HAHREEE, &
—F, ZEA% ] IX R B EWE ?

34 %f]3: RRMEWNE

........................................................................

1951 4, BERKEMEIA W%, KRR L, &80 — ﬁﬁ*@Aﬁ
RESZIEE. Ba “RRE L7 HEELEANR? X 5B Python 257K
BT,

[SeHIfRS 3.1 KRR L.

—4F 365 K, LU 1 RIGEEHE NI, Ch 1.0, HUFLF# I GeJIE AL
BT — RILE 1%0, 43H F IR B A LLAT— K FBE 1%0. K% N RIGRIKAE,
—4E ORI B A A 2 % DI 2

WA H, KK 8 R(1+0.001), JRAESR AT 8 £(1-0.001)**,
RELH T :

% SEHIARHS 3.1 e3.1DayDayUp365.py

#e3.1DayDayUp365.py

import math

dayup = math.pow((1.0 + 0.001), 365) # &% 0.001
daydown = math.pow( (1.0 - 0.001), 365) # M4{Ff 0.001
print("f k: {:.2f}, MF: {:.2£)}.".format (dayup, daydown))

[ 2 B N ¥ S N

BFBITERMT, BREN 1%, —FETREGIEE 4%, FHRAL? iEkL:
ST .

>>> i e
B E: 1.44, FF: 0.69.




FI3E EEAHAERE TS5

[sefifths 3.21 KKm k.
—HF 365 K, WIREFEFF 2 BEEAR LLAT— R4S 5%0, ZATBUER A L AT —
K TFE 5%0, RERMZEL DWE?

R A B R (140.005)°%, AR (1-0.005)*, f0H3Hn T - B 3-2, 3&7(
Mr#hi

S AR 3.2 e3.2DayDayUp365.py

#e3.2DayDayUp365.py

import math

dayup = math.pow((1.0 + 0.005), 365) # # 0.005
daydown = math.pow((1.0 - 0.005), 365) # JfE 0.005

print ("fiky {:.2£}) MF: {:.2£}.". format(dayup, daydown))

oo W N

RIFIBITHRWT, FRET) 5%, —FETFARBIEE 6 £5 ! ZAR/H TI?

[ sefiAng 3.3 KK L.

—4 365 K, WIRGFLEINGESEM T —RIES 1%, SBUER AT —
KB 1%, BRMEZ DIE?

B, R E0+0.01)%, IR H & E(1-0.01)*, M 0.001, 0.005
F| 0.01, EXAMREREIIHFEZRYEFROAFE AR ARL, Kk, #HAHEHRH
dayfactor A B RI/RIXME. XFP AR IR RR A HEG SO AN BEETT, T
AREEBRELSL S ZZ R B NG . BT

LIRS 3.3 e3.3DayDayUp365.py

1 | #e3.3DayDayUp365.py

2 import math

3 dayfactor = 0.01

4 | dayup = math.pow( (1.0 + dayfactor), 365) # # 5 dayfactor
5 | daydown = math.pow((1.0 - dayfactor), 365) # {F dayfactor
6 | print("MLt: {:.2£}, WF: {:.2£}.".format (dayup, daydown))

PEFBATE R, MRS 1%, —F ARG 37 . ZXHARAL!

[ S48 3.4]1 KK L.
—H 365 K, — M S ATAEH, WG TAERMIRE N, WLERRE 1%,
TEARTBUE—F, RESME FBE 1%, RCRAATHE?
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MATACEE N, AR HZKEZ L2 Nx(1+40.01), JET4EH & Nx(1-0.01).

MK PEIFESREFELIHE RS, Fit, XNMEFXHGES L. 5
/1T

SRS 3.4 3.4DayDayUp365.py

1 #e3.4DayDayUp365.py

2 dayup, dayfactor = 1.0, 0.01

3 for i in range (365):

4 if i % 7 in [6, 0]:

5 dayup = dayup * (1 + dayfactor)

6 else:

7 dayup = dayup * (1 - dayfactor)

8 | print("MES5KRAT2KKHE: {:.2f}.".format (dayup))

BATERWY . A% 5K, MARER, —HF K, KFOUZVILHI 4.63
fir ! SRERBREFTR K 37 540 L.

>>>
i k5 KF2KKHE: 4.63

[scfas 3.5 KK L.

an X SIS 3.4 S RIRER SN, MARSHW FEEM: HHATHES K,
HWE 2K, KEHKFEFR0.01, THEHESHITARE, —HFE0KEAL 5%
KRG 1%E A B — R ?

XN VHS ] A AR 2 PR ik, 3 B R 38 et 22 Uk S SR AR vl A A ek T R
B by P e AR 1) o 20 0 188 InAF R 5% 1 RE R, M H g RRINIE R 1.0 i, XA
BN E R LR AR XF TR, RIS 3.4 MRS HEIE A,
R, AILUERE T def & L—ARMAK ERIREL XFERGE B iR T+
Pt EwF:

SEIARHS 3.5 e3.5DayDayUp365.py

il #e3.5DayDayUp365.py

2 def dayUP (df) :

3 dayup = 0.01

4 for i in range(365):

5 if i % 7 in [6, 0]:

6 dayup = dayup * (1 - 0.01)
7 else:

8 dayup = dayup * (1 + df)
9 return

10 | dayfacotr = 0.01

11

while (daxUP gdayfactor)<37 .78):
A



3T EAREEER 7T

12 | dayfactor += 0.001
13 | print ("EBRIEHSHR: (:.3f}.".format (dayfactor))

SEACHD 3.5 45 9 4T IR B8 F return ¥4 iK% dayUPOIIZAT 45 IR ] FEfFiE

ZERWF:
>>> ;

FROBHSHRE: 0.019.

Sof S BIARES 3.3 F1 3.5 MIBITE R, MRS H 1%, BFF 365 RAEMN, —4
T3k 1.0 (AN ACE T ISR 37 45! Ml R RELES s K, B2 K, HTik
FG RS S 1%FTEBII AT, W EAE TR R R A B4 2%, EIES )
LREADUR N THRE 2 K. XHR KR EK

JE/&: GRIT: M)

" Grit R R B ER, B R A BB, X2, GRIT A gty (BZR,
C3ke) 49497, AR Y ERT K SE K% Angela Duckworth 32, 5
DX “IR> 494Uk h4Eif. Duckworth 4% 2 M —FrA 5 b iR
g, MR R I T AR K B AR AR R kM A A 4o — AT
k. RXEEREK, RT 2005 FEE Y BRERFTFEALAT EMRE, |
| HEE T GRIT SR ek, MAEAN: RAELRELERH, AR frafm&'
M, KR YRR WAE.

E GMTiﬂﬁﬂﬂhﬁ%&&HR%kﬁﬁ,ixwmi.%u&k.Eﬁ:
R, R—AQET BRMA. BRY R KRB REEE, GRIT HE |
 FEMEETEARTALER: RRAAREEGAE, FAETHF LM
TS VR, RETRERAGHHFIEELT “RH QHE, BEULA
: ) 4 & % B % . Duckworth #4% &) F 1F GRIT: The Power of Passion and:
Perseverance 2R A BHE B HEHZEAES, }t'\»ﬁl"—}"ﬂ%ﬂ’i?flﬁﬂﬁ
B4,

L R 100 5, ﬁ%é#iﬁ%ﬁ“#ﬁﬁm,aﬁiﬁ”%%Z£Q#%
A, AL, BER. GENEAFTHARLARET RIS =F, A
CHEKRSERERRERTEL, AN TAEITAE. REKE, A—AHSE
BT RERA K. R, B CRARA, BARE, A A |
RAHT WA, AR AR F ORI ;
exsng Y5 XY %ﬁ |. O+ N i&x%Q

312 —4F 365 K, WIEAATFAEN 1.0, ﬁtﬁsﬁﬁf@%@“%?ﬁﬁm¥
REME, —FESE T4 R, ERERFEEE RIS F&:

T \_’/_\\/—
N 0.001 | 0.002 | 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009 | 0.010
L
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3.13 —4E 365 K, WIGAAKTFAE N 1.0, 5 THE—KAKFEIN N, A LERKE
ANFRE, —FESLTHES K, méﬁgﬁﬁzzsﬁﬁ%#iﬁ'%?i

N | 0001 | 0.002 | 0.003 | 0.004 | 0.005 | 0.

Sl

3.14 —4 365 K, HIUGAKEA 1.0, 8 LAE—KAKFEM N, ATAENKF
ATk, —HESETE 6 K, HEHARIIHE TR,

N | 0001 | 0.002 | 0.003 | 0.004 | 0.005 | 0.060 | 0.007 | 0.
A

3.15 —4E 360 K, ¥IERAKFAEA 1.0, LUEANH 30 Kits, E84NH BVEE
410 KHE, 8 T/E—RAKFERMN N, iZ%H A8 TES B EHAY MK Y. ifiz
HERHHE TR,

$%’l%$ﬁ$ " ‘%i'ﬁ. THﬁ%"ﬂ%‘l%"i’Eﬁ?ﬁ%B‘J*“ﬂﬁ'
XG5 FRH: "G5 RR, AT LMEAT 5|5k R 5 0 — 4
=5 E: =5 SRR LUMER G B

HREE

o ay AT

"

fTEIFFF 8 () Python FRIFIEATE RN T, FERILPMZI 5
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input() R HOK F P AR 1 20 0 — AN PR R R, R PN 1R
Jiat, printORECAT L EEATEN ARG 8, XM RS TR, R TR
R T WA A it name SRAFAE ST I0E,  FA R AR R P 2

224 BEBAH, FHEBEREERIFLER, s
WRFAERKIEN L ERBNGELRAENFERS R 0, F RSN, Tt
WFAEFSN L1 R SR WFRIF 501, FI2 Ui, R
AP HoL PR TR T — Ao .

Python LR LLIK U 77X, RIN: MUK, R eh N B M

CRLf M) MTF1E, b, NFIM e L kLD T
R T AR M R m%,

1590 A Gnicode B 4E i, Wbk, 71 R, -
ey, Ay FETR

REALFRE ) MR TR, EFRFRhRRE X, BT RS JE H A4



] 1”(655 3-6:
&HE%%H%

80 B _#4 VRN Python ifis

() — AN FR LRI T FiiE . Bldn, \n st BRI, VRRET|S
\? KRGS \t RRHIRFF (Tab) . -

352 EXRPFHBBRIER

Python &4t T 5 A775 i I EEABAELT, A13% 3.10 foR.
# 3.10 %KE‘J%%’%@{'H" (4%5’\)

——

LA ‘ “f ik éﬁ & D ,L i 7‘7 ¥
X+y EEW!’?H‘@XEJ}’

x*n B n*x S n KFRFER x

xins W x & s {9 FH, J&[A True, 751E[F] False

str[i] £, REE i ANFRF

Str[N: M) P, BEIRSIENHEMOTH, HPAasEM

57 B AR A RIS F -

CaSER 3.1] FREUR 7
FEFEAN—ANZR BT (1~7), 5N R 5 s 20k #ln,
A3, A “EM=". AW

sEH 3.1 m3.1PrintWeekname.py

weekstr = "EN—EY _EY=EHNEYHEHANEHH
weekid = eval (input ("{HFMAEMEFE (1-7): "))

pos = (weekid - 1)*3

;Int (weekstr[pos: pos+3])

Bw N e




3E EAHIERR 8]

RFFBIT 4 R

sl 3.1 ﬁﬂ&?ﬁ%*ﬁﬂbﬁ%?%%ﬂ&%@%%%ﬁﬁ ] 8 ) K B A
TR TR E . BN HI04E St 3 AT, nRRER
1 H W R R R B, AR RA S RASE T8 . WL FHER, wTRERE M
AR E pos IR HACREA 3 7 &

weekAbbr = weekstr[pos: pos+3]

A FH 74 A D AR R MG AU, BB DI 7 74 e K AU . SR 454
BRAKEARR, EHELAMEOHM. B, HEEEE, ZnfsEm—1 <R
EXE&??\?%” WE? BRARYE 1~12 87 IR A A 4 4 FK.

D MR XA B F

e e A o, Ao B e e o o e o o e e e e s el e

a—ﬁ*‘f"]‘uﬁtn#ﬂkéﬁ&‘v&ﬁﬁ |55, B4 BarskacR., Bk a A X,
4&&#’1#4@&#1&%#1 (\) F, '*)ﬂ&%']-’?ﬁ&n?
\a: ef, w4k,
\b: Dk, GER—H.
\f: A
L \m 4T, RSB TATEAT.

\r: BE, kiFHSHE AITHEAT. - E
L\ RRHAL | !
LW 2EHA 5
| \0: NULL, #2#FR#. ‘ E
; %az.&d&ﬁ%:ﬁﬂiy'#ﬁ*% ﬁmﬁ*&wf: ol ‘ b IRt

. g e g e e
Y

HEEZRMA, IDLE *i%ﬁ*iﬁ%%ﬁ%&ﬁl?#, %&n\b ﬁFﬂ\r%, 'fst .
RSB AR T RS R A py I, REERSTTHAT. ,'

’

S S S S e S S O S S o s S P DS
e L T T e e R e e )

353 WEMFFHBAEFE

Python fERE &SI 0L T — 2o N B RS, VEAIES % 58 1. Hh, 7 6 M eR¥y
?ﬁ%&tﬂ:#ﬁé& ﬁuiésnﬁ?yr
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3.1 m%%?ﬁ%i&&ﬁ(tSA)

S W B el G
T len(x) BT x B, @.T:&@Kﬁhﬁ‘*ﬂ%%ﬁmiﬁ*ﬁ
str(x) B LR L x T 1) 7 B TG 2%
chr(x) &[] Unicode 4fi x i I f) 87 4F
ord(x) R[] B - K 7 1] Unicode 4ifi%
hex(x) AR T HERL x XTI~k BB NS B 1 R
oct(x) SR RIRERL x xRz ) GRS TG 740

str(x)iR[A] x M FRF e, e, x ATLRBCF KRR s MR RY, Bildn.

AN FRAEV AL AT AR I — DT, K ‘ O U DA G 65 ) 51 Ty
AAEELETH RN . BAT, WEVLRSEME KD EE gL ASCH 4ifid, %4
FIBCF 0~ 127 RSN b8 L5 40 LA — S e o Bt (R B 1
w, KEFE A~Z H 65~90 Rx, /INGFEEEa~z ] 97~122 R

ASCII %t X S8 F Rt o 8 B HAE SEAENE 2 9%, FEit,
AR MR G IEZ D R —ANE K4S 4RAE Unicode, ‘& X JLFHTAE BEE
HHIFHF. Python “F7F i th AN FRF 4648/ Unicode 4% 7= .

chr(x)H1 ord(x) el HUH T 7EHFFFF1 Unicode it [AIBEIT 44k . chr(x)i%k
& [A] Unicode 4w fih %} N () F#F, HH, Unicode 4ufid x HIBUETEREZ 0 % 1 114 111
CHP 47N L1 OX10FFFF) . ord(x) ek #U& [F] 517 #F x X N f¥) Unicode %ifid. 4.

hex(x)F1 oct(x) R £ 73511 3% [F1 $E K0 x 6 RS HE AL \ERIE ) 2/ R, 7
NG ER. Bl

(sl 3.2] fefasg .

BRSO PR AR T AE R, (B XA B TR 3E = F X
LR, PR T fm QAT ISR, B HERE, XEAMH—FE
TR R B DU R . UM R 7 B U kR S AT
I ML, R T BT XS B R A S F A ok R RS
FIETFREHE =T, MHRNXRWT.
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Jiw: ABCDEFGHIJKLMNOPQRSTUVWXYZ

# Y. DEFGHIJKLMNOPQRSTUVWXYZABC

JESCFAE P, HESCFAF C WA W & A

C=(P+3)mod26

R TERZ, WhAE:

P=(C-3)mod26 - .

B P O R A A4 RIS AN F B a~~z, UG0S Bl xR F o o X i
LI

sl 3.2 m3.2 CaesarCode.py

1 | plaincode = input ("{FHEAB: ")

2 for p in plaincode:

3 if ord("a") <= ord(p) <= oxrd("z"):

4 print (chr (ord("a") + (ord(p) - ord("a") + 3)%26), end='")
5 else:

6 print(p, end='")

AT R T

. ey P O e e ;| TH R T T Ll e e
NS - ' - L - St = = E |

A B A B FR I 2 Sk, AR SE b R A

3.5.4 WEBFHERLERE

{E Python Ml R 25 A, T AT Kb 28 84 F0 R A 1 17 o 5 75 sKSe B, B0h — 2K
TR AR, ERARLI<a> <> AW FFF H AR E . EfRxT R,
IXRRBAARA L. FRABFRRIAE B AAETE. ETHINETEIF
AHH, RTREE, XRELAHAHEP 16 MEATE WE 312 frn L str R
TR

F*312 BERMANEFFRLESLE (£ 161)

B , T
strlower() RIFT B st RIA, SHEHGE
str.upper() BTG S st R, SBFHRE
str.islower() 2 str it TR AN S0, B True,) 75 MG False
str.isprintable() 4 str Wfﬁ?ﬁ%ﬂ%_@ﬁﬂ] B‘]) iR [ True, 75 /3% 5] False
str. isnumeric() 0 str A RN, IR True, 7% False
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gk
H  EAALNY T2 B AN I 2 1
str.isspace() 2 str T F AR M, IR (E True, ?ﬁﬂlh&@ False
str.endswith(suffix[ start[,end]]) str[start: end] L suffix 5 /2i&[A] True, 75W)i&[A] False
str.startswith(prefix[, start[, end]]) str[start: end] LA prefix FF 4% [E] True, & NJi&[8] False
str.split(sep=None, maxsplit=-1) B [E—ANFF, i ostr MR sep 443 B A0 4 FA Bk
str.count(sub[,start[,end]]) & [1] strlstart: end] " sub ¥ H LK) IR B
) IR [BIFFF R str (EIA, FTA old F Rl new,
str.replace(old, new[, count]) 5 count £, T count 7K old HyB Bk
str.center(width[, fillchar]) FROBE P RE, VRN R EE X
. B[\ str fEIA, LA ) 2545 chars %)
str.strip([chars]) I
str.zfill(width) iﬁi?@?ﬁ% str &I A, KBEh width, AEH{EA >
str.format() BB FRF R str () —FpHERROE K, 3.6 IR
- sinCiterabl WR[E—ANE TR, A EBEEAE (L 6 75) iterable
AR AL BRI TCEAR, TEE RV str b

str.split(sep=None, maxsplit=—1)/77Zi&[] — MK, FFRE—FiifiEZDEIEL
BARERL, 6.2 T IEAINA, Hh, 28 str (FRIRFT R sep, BRINDBRIF N EH .
IS4 maxsplit 28, W20 BRHT maxsplit A~ 745, ERIA maxsplit 2500 LIAL H .

str.center(widthl[, fillchar])J5 2% [AI B  width (75788, b, str &b TR
UL E, PIIUETE R A fillchar H178, 4 width N F AP d K EERE, R[] str.

str.zfill(width) /7 V53R [AHC BE O width (778, R AR &S KEA L width,
LA INFF5"0", AE SR str B 76 )R AR5+ a1, MR AN F4F 22 oo,
2 width /N F AR KR, IR stro %R EH TR AR FEREGSE .

R 302 R EAE TR R A B A, X A B T,
£ 25 SE R

A 5%
3.16 s="hello", t="world", s+=t, W s. s[-1]. s[2:8]. s[::3]. s[-2::-1]4} 5
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Z /7 ,
317 HIEE: Python 4+ s giate". AL g
3.8  RAIMEEH) 3.1 B BB E R e ke VR R )
3.19 s="Python String", 5 i FF1#AE 1%t 45 R
s.upper ()~ s.lower (). _S_/fiﬂw

s.replace('ing’, L') s.split({/'l__

3.20 "f&ﬁ%‘éﬁ%é .
A. 'abed'<'ad™ X B. 'abc'<'abed' X/
C. < U D. 'Hello™>'hello’

________________________________________________________________________

o AL T AT R AL T REVR 2 Bt — AN S T P

“2016-12-31: %41 PYTHON [#] CPU s FHZE X 10%.”

W, FESNATASEN, BERFEREOEH S RHITHE, BRERK
s R R b R S R A S T AR S R R R e £
e .

FRHEREFE RS, MK, XHSARRLEEEROEERRZ—, ¥
T eSO AT I AT A R G, A% ER 2T (A 2 2 P 6 T T Y
%2 —. Python &5 [l I B Rh ZRF B M AL 17, — 2L C S printf()!!]
BB AT i, SCRRZ TR R S A C VB SR ARSI A — B 5
—Fh R % 1110 strformat(#g AL /3% . 1T Python 88k HEllE AR VE = (0 248
PERH (PR T IS TSl C MM AL R EF %L, Python L2 ARTE
JE A B C KUK 7. Python iS4 - ZR A format() b AT 57
iR APBFAE TR %%, B R % .

3.6.1 format()F EREREH

FAFH format() J7 v ) A A A% X F -
<HIRFF > . format (<ESSRNSES)

B 745 8t — RV,  RERIZHIE SCF A 8 P A IR AL &, L3
A< SEAR A format() 7y i P I8 5 23 B O S BUL IR 5 K R B e B BUR 7 7F R A o
BAXSS () Fox, MRKESHRAFS, W HIUF S, WE 3.2

[1] printfQBR B C ¥ 5 2] & 4 5 B0 EZ R, 248, Python i 5 1) print() & %1 .
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Fic. WMEKIESHHE THASENT S, WRFSNSHEER, WK 3.3
7N, BHN 0 TGS . YA format() iR R Bl AN B A AT R Bl

" y: HEH 1cPUSAIEAN( 1%. ".format("2016-12-31", "PYTHON" ,10)

S I

0 1 2 0 1 2

FHF e bl () format() £ % i WU
3.2 format() 75 i (4 6y 1 2 SO0y

} &

"{1y: #HHL0)FIcPUEHFEN(2)%. . format ("2016-12-31", "PYTHON", 10)

| !

3.3 format()J5 VEHl 5 2 MUK K R

format() 75 i W] LA 5 J5 (58 10 B AN (] R AL A Bl gy 2, o SR 75 4 K 3R
5, KA{ER, &Ry, fil:

3.6.2 format()7 i% BIAE 3% Hi

format() 75 V& TP B 745 R (AR T RS HUT S, BT LLALFERE s B
BRI, A R

(<BHIF5>: <k PEHlbRid>)

o, R EHERC R RER S B E R R, BRXAEWE 3.4 R,

L <Bge | <R | <mm <> <Ml | <>
519 | MTMAR | </euF | MIORER | RPOTO | ARG | e
HE | BMARH | > fi 9 SR | BRI | bedoxX
~ B FE BT ¥ ® P AR
FREAR | FHEBMNR | cEL%
Ik I e

B34 HPas bR IC I B
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WA B AR ARB<ER>, <HF>. <RE>. < > <>, <KB>6 7
B, XM B TIER, WTLAALA AR, X LR T B A A

<GERE>. <HF>R<F>R 3 MHKFB. <TEREIR AT B i 71
FERE, A% V() format()Z ¥ <S8 B>V K, WIAER S HE K
WAL A SR RN TR R, AL BCK BB LR RN R . <X57>1R2
BAE SN R R R, ARER< >HIL 3 MRS RRAX TR AR
JEHX T <HFE>IREEE N R T S HOMOFRERAA 2 7 RF7R, BRIRH 224
A LOE S AR . -

ARG T EES ) AT ERBF RO TR, .

<HEBERARHANE I, BABUT (O TFke X TFAEL WERR/NEIS
W AR X TR, KRR R B KK .

<HAU>FRoR i BN T r B R ks O . o TR B A, S i X ds
PR 6 Filio

(1) b: i th 3t — kil 5 =K.

(2) c: % th #HOW N [) Unicode F4F .

(3) d: HthEE+kH0y K



| R 3-3
Python SEFF a2
§ B \EG

88 4 ¥R Pythonifim

(4) o: HrHEEHH \HEH A K.
(5) x: NG +7NkH K.
(6) X: HrH R KE+Nitdn K.

ATV B, WS 4 B

(1) e: HthiF saBon B /NG 78 e FEEOE .

(2) E: Fti¥F S 8O8 N AIKE 717 E KR EEA.

(3) f: H ¥ B ARHETF B

(4) %: FHF R E 2.

V7 A N R R AR < BB R NGB IR, A B TRl g K.

_ B AR
Eﬁﬂﬁ&fﬁiﬁk&#ﬁﬁim i £ B
BB KEATAR. B, WAREAMA, FHSREFPARMR,

L R P XAEAF I RAM, b, XA BARAAE, AEA
et R AR AT b 45, #ﬁﬁﬁﬂé?ﬁﬂ,&$¥mﬁﬁﬁﬁﬁa

T T e T e a mawwdd

N e e e o e e e e o el e e e e e e e e -

B 543
321 EEFEIHEA T Python 5 6 4 HH 45

print ("{:>15s}:{:<8.2f}".format ("Length",23.87501))

3.22 ek 389 M HERI. \HERI. HEER. HABERIRERR, U
J2%F M) Unicode 74 .

3.23  wsAkH 0.002 178 XML ERRIZEE R, RE 4 N0 AL IARYESE
RIERX L EH > EAK.

3.7 A 4 XAHEL

BB R AFRAERACH t Fo R IR F I 6 AR E A |
%41 -

.......................................................................

e —————
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3.7.1 RB/FTFIR

HERE 2 v AL AT 55 BRARAT B4 o P 3 P R I E T B, R
% SE B B R AE % B A (AT HERE « A6 R F Python 74 5 Ab 31 5 VA SE B SCAE
P 4 Dhig

Fefai s, FIA print()eR 2 LR B SERIR SCARBERE 4. FEA AR L RAE
ST T 2 EERESEAME S R4 R 100 ANEAE, AT N% S —IREERE S . AT
A SR E b, REBECTEREIER (%) FIRTHRAIE S D BIRAPFER,
A B — A R B 56 1 B BT AN Sk, RS R

[%10 [***”"-cri’ifygt-_'go_i--q';-o'go'ﬁb"‘o"f-"’o,bosjgﬁo‘e;)-Q'&i;ﬁ"ir-ﬂ-'-_»bf‘pj” 7777 : ‘

2 P AT T R s i A\ HIR AR A5 B I ), BB AT A A L T 2 I 1)
SER, AFITWEL. A T HIMES A2 i R 2R, 8 A Python FrHERT (6] time,
i FH time.sleep(t) B HUK 24 AT FE P2 I EEAT ts, t AT LU /NS, el b nT DAEEI BUSE Y
PO 4 R R S . A A import £R B F U time .

l>§§ import time ‘wJ;L_“ =1 ui—»" ‘ o8 = Sl gt | ] e l“QJJlLJ

sl = e = DL Jls . o = R

A OL, print(ff B7EH i 45 RAE S B4 — ', BIATRF, ATTikst
A B E T ATATE, XL */Fﬁtﬂﬁlﬁﬁﬁfﬁﬁj:

SR for 4B FRAN print()BR Bk AR P RISy, B B 4F EeIREE (100%) b
3 Cr%cdls, O T BARETT, AT DU (13.000 4 AL B A EEER A . AN LI
AL ZRAUT . 228 scale Rl HERL R ARERE, & W LUEBOXMEM

S NEER! e4.1TextProgressBar.py

#ed4 . 1lTextProgress Bar.py
import time
scale = 10

for i in range(scale+l):
a, b= "#¥x' % 3i,' ' * (scale - i)
c = (i/scale)*100

print ("${:~3.0£}[{}=3{}]" .format (c, a, b))
time.sleep(0.1) .
10 | print("-----= PATER-————-" )

W O J o0 U & W N =

O,

FRAD 3-8
BEAHZITXAK

i [ 5%




Y
BRES 3-9:
BRI

90 B4 ¥R Python ifi H

[

3.7.2 BT AR

W VARG DA RS, XL & — B RAE AT SO B Ll
5SEARES 4.1 HLE, DOBULE T IOt RS RE, LA AR K — G
i A S AE TR AT, R ANt R B A ) A R B AR Z AT, TR B A
WrR BT Bh A RR . KRR “ RATBIARIH 7, T LAE L print() ek £ .

KH print( e BT B AK T 2, 7E print()pf #P EHSE end MBVAESY, B
FRRAER] print() ek £ IR ANERAT . BRI, RGN IR EHE S B AE E— Kt AT
R, N Ui AR B RTINS SURF\, 1% URHR T FR B BT B T A
BAT o BHARIH — A E 4 R SE A W -

LS 4.2 e4.2TextProgressBar.py
1 #ed . 2TextProgressBar.py
2 import time
3 for i in range(101):
4 print("\r{:2}%".format (i), end="")
5 time.sleep (0.05) -

FIRFEFAE IDLE AT R I F




Jo 4 B AT R YE ? X Z R IDLE A5 BEk T SATRIBT DhfE, R
A IR RF R, EE S G M2 1THAT e4.2TextProgressBar.py /7. LA
Windows 2% ki, & 8247 1. B (<Windows % 4 %3 H 3t>\system32\cmd.exe ),
1 F ed.2TextProgressBar.py SCHATLE HSKHAT W F ar-47, 04T 58 B B AT 4
A LLAT Rl T EL AR AR B 43 EE .

3.7.3  RIET B SCA B &

BTN RS, FRSINFAE S R 18, AT AR G b SE 3 5 B8 1)
SABES. TP REH PR, 63O & IS T A R M, X
HRH time FEH Y time.clock()Ei % . time.clock()eR ¥ — M2 X B, 25— Ui FH it
W TFAR, AR 3 Ok R S S P IR [B] 5 58— kv i 2 A e i) 22, By
e ZRR B R RG RIS AT I R), W AR . SCAHEE 4% e s A

BI3E EAHHERE 91

F:
LHIHS 4.3 e4.3TextProgressBar.py

1 #ed.3TextProgress Bar.py

2 import time

3 scale = 50

4 | print ("HATIF4" . center (scale//2,'~"))
5 t = time.clock()

6 for i in range(scale+l):

7 a= "%' % i

8 b="'"+%* (scale - i)

9 c = (i/scale)*100

10 t -= time.clock()

11

end="'")
12 time.sleep(0.05)
13 | print ("\n"+"#AT4 K" .center (scale//2,'-"))

print ("\r{:73.0£}%[{}->{}]{:.2f}s".format(c,a,b,-t),\

KH AT AT L sofF, MR F:

B 3-10:
i T Y SCAC i




92 4 WA PythoniEs
R BE LG

T REHAT, RAALALEMHE KRR F AN TR, K, XD
S th T AR B S £ TR A K, RIS A AR N 6
ke, EEEEHL AR REARALT HE A A AL ST A AR £ [4].

L EAREASET IATRGR AR, ek 313 i, AR L
B TR IR AT R A A ) R AR AT T AR, 4B 3.5 BT, T
R RMEFRFREGFTKERND, SHEHORE.

+®3.13 HEEFEITHEN

w4 W =R Wik BB

: Liner Constant f(x)=x
5 Early Pause Speeds up £(x) = x+(1-sin(x*m*2+m/2))/-8
i Late Pause Slows down f(x) = x+(1-sin(x*n*2+7/2))/8
: Slow Wavy Constant fi(x) = x+sin(x*7+5)/20
; Fast Wavy Constant f(x) = x+sin(x*n*20)/80
i Power Speeds up f(x) = (x+(1-x)*0.03)*
E Inverse Power Slows down f(x) = 1+(1-x)" *-1
' Fast Power Speeds up f(x) = (x+(1-x)/2)*

Inverse Fast Power Slows down f(x) = 1+(1-x)"*-1

100%

Inverse Fast Power,

Late Pause b

Inverse Power

B 2% S

Fast Power

0% 100%
S PRI T HE BE

&35 oA AW RS E s
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L BFRAR P ARER KR T SEF R, SRAN: !
L (1) AP TRABRRMGERIEK. ~
; (2) F P AT A B A2 P B 45 RO L 0 R RIS AT

ERBFR IR S A AR, T OAE S KT M R i RGR
RIGIE G otk K BB SRR B, AR T AL A PR RATE, R

1
I
1
1
1
1

T e i Vi S s - S

5 %3]

3.24  HERFL R T BAFIPATIEREE, EEEIFS HED 3 MR E A AT
FE B T7 1

3.25 str.center() 1L RE AT A?

3.26  WHH\r AR print()H F R R AR, SR AROR?

e N

AT SEANA T VSN E R BT R B KR A, B4 Python A B B EHIE
BRI R R I bR B, W — BN T B VSR HE R math 5 . R %K
FUEREBRIN U, KRR B B, RoR TR .
AT [l A2 T A B R R HARAE R s 7 i, DRI 7 R A s AL SE L 1
15 VR 0 SCASRE 8 55

2 % 3] #

3.1 EEWH. AR EYARRAEEREBER EK 16.5%, BUIREMER EREF
WK 0.5 kg, SnEFEFHH AR 10 FEARAEHERFT H Bk E AR ER YL

3.2 KRR g, REFGRES, HARGENDEEIFAZTRK, EfafE
A, RBRE RS P HA e RO BL7 KoM, &8> 3 KiE
THEARZE, W 4 RITRES 7 KRR R 1%, WR 7 KRPH 1
RIEWreE>, WEABMKH . ERERFEE, WRVIRENEN 1, &L
365 KJahe HERZ>?

3.3 KK &, KARBFEM 3.2 MG, wRYILhEeIEHR 1,
[ 10 RAKR 1R, 365 RIGRENERL D? WA 15 RIKE 1 RE?

3.4 [ESCECHAN. Bn 2R BREG R 0 KBTI HS TS A
5 n M55, W n R EISCE . WBESRA—A 5 A8, SRR Al A
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BF RA B CH
3.5 H AR H . R print()pf O H W 3.6 Brar sl B4 .

+ - - - -4+ - = = — +

| [
[ [ [
| [ [
[ [ [
+ - - =— — 4+ - = = = +
[ | [
[ | [
| [ I
I | [
+ - — — — 4+ — = — = +

Bl 3.6 7R

3.6 MABRE . PiRSH] 4, FTEIF MR %

R f.’»:: ;--I _.‘,: Done! :7. 7' ,: o = “ = - N f;‘ : N 7-'1; : ‘—v_]

3.7 XARRMG. B FREFBARCH, EEHS %5 (W Windows )
cmd.exe). BITZERF, WEHIHAE. F printOR IS E, Hlw, %4 end
PR, FMEIEITE R

1 while True:
2 for i in ["/" ; "_n’ "|vv, "\\n, "|"]:
3 print("$s\r" % i ,end = '')

3.8 /NITRSEUNSE =y RS TR . tqdm 2 — MR, 3R M s i 0 R 4%
TRPE. tqdm £—PNE=T0F, BATELE, REAREMEMH. 415 8.6 T4
MRB =T PR Tr k. HERERITSHRW L. BT MRS, WRIETEHR.

PP 45 2] R4S 3.8 a3.8tqdmBar.py

#a3.8tgdmBar.py

from tqdm import tqgdm

from time import sleep

for i in tgdm(range(1,100)):
sleep (0.01)

oo W N =




@451 Frrsigie

BFEAFHITES A2 i 19 5 P A i 4«
The function of good software is to make the complex appear to be simple.
——#% 7 it - 771 ¥ (Grady Booch)
UML HI Booch J7 i 1645 A

.......................................................................

(1) TR RIS A G M I Bl R
(2) BARFEFIS L LM

(3) IzH if WIS LA .

(4) HIRFRIFIMIREEN .

(5) &M for i fRI while i) SLIUIE L4 .
(6) HEABBENLIE R 77 i

(7) T RREFF IO 53 8 A B8 I ik

.......................................................................

P
SesSoa == - =7

X RORT R SR AR S 2w D S b — A AR R ) B2 — ol 5 i K02 R BT
RAEAE AR P B B L A & 2 56 K th n NSRS 6 RORSHfE . 2A It 263
B, P EBCESEOH CRIBIR” HER AR, “HIZIRAE, BrRikD, 2 XE,
CAE FANE], W5 [ S S AR e R 5 o 7, X H e 2 3 7 SRt PR A% 1) 37 JEAR . 2015
F, DU R F MREEFANE AR TREG A& T ¥ S R T B A R H R
~e

PR R, RmAEE S REIREH 2B A RE ?
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4.1 BRFHEREW

- - - -~ -~

T BE. BAGIHEASHER: WK, 2 EEHARTEH,

.....................................................

411 BFREE

P2 PP AR P R — R 51 P T YRR R0 S 7 0 I R 1 F) A R A R 28 AR
ERFEF TR AR B A T . R E A TR RS 7 F, il 4.1 Bios.

() <> [/

(a) 2 1-HE (b) HIMiHE (c) ALBEHE  (d) i A/f HHE

- = 0

(e) TEREHE (F) HeraLk (g) #EHex

E 4.1 FEFRAEER 7 FocE

Horr, @IEHER — M EFIITRMEA;  FIRTHEH W — AR BN, I
AR 45 ROEFEA R AT B8 475 ACERAEROR —4LAC TR RR s H N/ HHAE R n 2
PEANBEE Rt s EREHERS IR MR U 1 LA Sk B R B th T R R
RFRPAT AR ER RSN REREZS &, ¥ T —MBORREE S
AF T B 42 P —NREERG, b TETHRHE, KAEES A B
P50 1P 4

- E
Fl42 FEFRFEERG: dERAS A EEN—MREF

412 BFENEREH

HHTA L, THEHUR P AT LB AR — 4 — R IBUTRAT AR AS . DU 45 b e R e
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SR, L8 — PR 45 K AN AT AR T A i L, R 7 S 5 | N2 Bl 45 oK B e
J (AT I BAH A2 2 FE B Th g it K

R 3 MG ML R UFLH . 5 SRR Gk o IX LA LR
HAANOR—ANH 0. ARATRFA X 3 M A HAGTR. AT ERRERE
Fréiy, X HR AR R 7 (A -

ML 5 ) J TR % o PR R U e R R AT B — Fhiz AT 77 K, i 4.3 Pow, JLep
WA 1 FE AR 2 RoR— A B AR AT IE .

G S BRSP4 1 40 i 4 SR T e B AR ) 1) i BT B AR A0 — s AT i 5,
W 4.4 P, WS SR ERERNE, 0SCEHRIE R SCE 0 3 a8,
b a7 A REY 0 E S & OB

(a) HL5F X554 (b) 533 4540

43 045 i B 2R Bl 44 g CEiRiEEERR

TR G AL A2 R PP AR 2 1 U 45 2R ) s IR E AT I —Fpag AT 7 X, il 4.5 fr
YIRS L EERGS U e S N I RN ZE AR AT SRR R IBAE (B2 g A

o
[
2 TLHRi i i 4K
%%Z:> B
-
iawgﬁ
Y
(a) &AFPEFR (b) 3% J R
B 45 TR R R & o

4.1.3 BFHERSEHLH

P AR RS, LA PO, Jife B sk H LA Python 40RS 77 Uik . A&
PR JLFPRR AT /40, T R 167 B0 ) U i #5445 Python 1X53, Thig
S0 1] R LR A TPO HiiR sk FE B HR O B, P4 it 3 Mo, ik A
(] B 3R 77 v AR R FR T ) 3 P e A 540y .

Loty 4.1 [ TAR R K 5

AR E e v R M T AR A K. B 4.6 20 HI45 H T %10 B PO Rk,
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2 B4R F0 Python fUASHIA -

WA HPERR 1 | R=eval(input("iffiy A B -42:"))
AL 2 | S$=3.1415*R*R
HFBl: S=n*R*R 3 | L=2#3.1415*R
B EK: L=2*1*R 4 | prnt("mBAFEEK:",S,L)
fih: E@BS, AkKL
(a) W1 POk (b) Heke El ik (c) PythonfR a5 4iid
Bl 4.6 MiF-45 R e = FbRE R AR

e A2 R X,
T RAGRETRIEA 3L, HARAKET. ARBRGRS,
b AESRE S RIFAARE S LRMAAA, PO BRRIT—H. 4 |
ERREOR, BREREGEA XM, BF—ARETAEL SHRRAGELSE |
KA, '
RALBAE RS R AL RS X, EREM TR A, HEL |
ﬁm AU, SERARELH RN, SEARAHARELR
B Ze, RMMRT Ak HIM,
E PR AT § RiES HHhAZES X G—HEEMAET, RAHKBR |
fm%&%ﬁ%ﬁﬁé S AR AT I AR () R AL B RIB S éaﬁé'

| EHETE, R AR M LT &%, & T Python 835540 |
R, AR RA RS XL :

[TsEfp) 4.2 S axHEfTH .

TR PG e s A i, B 4.7 2504 H T %5 R B PO Hik . Hifs
P4k A1 Python LR .

[sepl 4.3 ¥ECE .

v 1 B ISR R SRR, [ 4.8 4RI H T %S IR U PO ik . iR
Pl 438 F1 Python U544

PO #iid . Jis Bl A 1 Python RS & Al PR 15 1] BLIK 3 Fhdtliik 77K, 4
B E L. TPO #ik EFEHH TR AEF AR LR, EAETEHRI4SY,
HEFEXHBRESHR. REEERNE FHRERNBAREXR, HEHE
L5 KR RAT LE EARTE 5 R Bt — 20, G Bh T iR 5 10 B AR 3% 45 3 72 . Python
AR R I L R =, B

’
s

l
1
'
l



WA EER
AbER

R R>0
IR| =

-R R<0

i FiR

(a) W REIPOfE

A IESBR
AbBE .
S=142+3+-+R

ft: Fis

(a) PO 4

Bt 5 vk 3)

®
S

i thh

(b) LFE E ik

AR

BN -

AT FFMEHLH

R = eval(input("§ii A 3:%:"))
if (R <0):

R=-R
print("#%HHE",R)

(c) Python{tp% ik

P 4.7 oy 45K =Fh R Ty st b

AR

1-i
0-S
S+—S
i+1—i

(b) HiFe El ik

[= NS L

R = eval(input("# ¥ A IE ¥ %)
i,$=0,0
while (i<=R):

S=S+i

i=i+1

print(" &R F".S)

(c) Python{{ A5 ik

4 4.8 MEHME ML =Fh i o5t

4.1 FIWTE: SRR A M AR e A S M AL A T A

42 FIWHE: 5y SRR LA S AT I i A A A BhEE (BRI S Bk .

4.3 TR EEA TR (

A. HIWTHE

B. while

B. 45t
4.4  PHIM LA LE ] Python i 5 Hh () (
A. print

) RSB

C.

loop D. if

99

C. 45t D. f&EH&EH
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42.1 BHIEH: if {54

Python 1 if i) ¥ i 2:4% L T
if <%
<iBEf)H>
EAHUE if 00 2B BT — AN E MBS, iEahiEa L if By
FEATIE ARt RIEE G KRR IO BRI EVHE 45 R, WS RN True, N
PATIER B TER)TFH, RIGEEIFE TR T —&iEA. WRE RN False, iff
AP E R ST i ARSI R E 4.9 B

4- r

151 4.9 if A FE A TE

if ¥ A ABRIAT 5 OB T A F T (HIER A AfE 0L, BRI if
A Ja SR ARG T —&iE.

if 5 1) P 4R A 43 W LA FRAE A &8 7 4 True 5% False (#)75 AJEReR 4. TERCHI
W7 4% - s LI 7 2R R F KR R 4R AE T - Python 8 5 35 6 DMIRRIBMETF, Wk 4.1
iR

F 4.1 Python UK RIBIER (61

B # BEHS BT EX
< < T
<= < MFRET
>= > KT EET
> > KT
= = %T
1= # AET
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¥ IVER, Python ] “=” ForMiEiEM, I “=" rET.

[ %5l 4.4) PM 2.5 25 Fia4Em (1),

AR Y 2 R A4 B S [ ) B, PM2.S R AT P I E R AR
PM2.5 5 A/ BAR /D FEE T 2.5 pm (90T NJHBORIY . PM2.5 BURDRIAR AN, &
KEAGE. AEWHR B PER K B, B AR RS
I REAA MW, B mESg L PM2.5 Sl Rk 6 %o PM2.5 B{HAE
0~35 85 R N, 35~75 AR, 75~115 HREEIGY, 115~150 AP REEE,
150~250 M EFIGYE, 250~500 K= EyG Gk,

— AN AL IR 1 2 SRR AE SR ] = iR 0~35 M, 35~75 AR, 75 BLE
HVER . ATV S0 PM2.5 FR5UE Bk 2/, 1 8 00 28 Ui B R B .«
WAELHLAT DA I PM2.5 #6850 0 K AR A5 ST R IR . 1% M LK TPO HiaR 4 F .

N AR PM2.5 {EH

b

if PM2.5 f > 75, TENT S5 3
if 35< PM2.5 {8 <75, fTEIZESMER, @UGERESMNE5)
if PM2.5 {6 <35, fTEIZESJREMR, @S 4MES)

s FTENE R URAR R

LR 4.4 1) SE ARSI T -

O,

sl 4.4 m4.4PM25Warning.py RS 41 .
PM 25 ZEFHE

PM = eval (input ("iEHIA PM2.5 H(fH: ")) JRE (1)
if 0<= PM < 35:

print ("FSME, WREFSEF))
if 35 <= PM <75:

print ("ER B, EHEFIEH! )
if 75 <= PM:

print ("EAIEE, HDOL! M)

<~ oy o W N

PSEH 4.4 JEoR T BCTEAT &AL B T, FAFET AT B T LUR T 4
PR . T4 HEBEA R R F 45 # X Unicode #mfg i b, Bk, AP LR
IR SO AT . i,
R — L1 '

FEOCKEFHA M Unicode 4ifd tb/ NG F45 e LLF
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422 ZAXEHM: if-else 1FH)

Python 1 if-else i 1) FH Ak — 4> S 45k, kMg R -
if <&Kf>:
<iEAIH 1>
else:
< 2>
AR 1 JRAE if SF L G BT 0 — AN IR A BT A, ERER 2 7 if &R
R JEHAT IRE RS . A SRR T X KRR R AT e, Bl True 804 False,
o3 BT AT B A2 o
[ s 4.51 PM 2.5 /< i E4RRE (2).
R P R 0 A R R R A R R o, T DU 4y SRR SE .

s 4.5 m4.5PM25Warning.py

1 | PM = eval (input ("iFHIA PM2.5 H({H: "))

2 | if PM >= 175:

3 print ("ESRFLEEE, HDOL! ")

4 else:

5 print ("BEREEESE, ATUFR/SES )

Ay AR R E R R X, & Gl IR R R, TR
wr:
<FiER 1> if <&ff> else <Fikwk 2>
o, RIEX 12 —BORBCF R SRR —/ME, EEH] 4.5 WLk

1 PM = eval (input ("iEHIA PM2.5 $(fH: "))
2 print ("FS(}5H 1" . format ("FFE" if PM >= 75 else "®&EF"))
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ﬁté‘:@ﬁﬁ"ﬁ‘ﬁﬁﬂ, —‘Eaxé&i —-ﬁ:iﬁhwt &ﬁl]ﬁ&%é""i‘/\, )
Wiz A9 #ﬁﬁ% izﬁ&k&:éﬁ K192

o C e

l
|
1
}
I
t
|
l

423 BTG if-elif-else i5A)

Python [] if-elif-else fifiik £ 53 32 454, AUkl T, FEHIARE & @i 4.10 s
if <% 1>:

<HEAHR 1>
elif <&ff 2>:

<iERJH 2>

else:
<iBERJHR N>

B 4.10 253 GR35 R e

20y SLEM R 0y LAY R, XA B H O TSR R AR A £

AT ERFE . Python MK IK VPN T4 — 45 b True 4 1F, PATZEM FHER

B, GiREBE A if-elif-else 450, PATIEMIMEA). W0 R A LM LMK,

else NI 1)EAJHOR AT . else FHIZATIER . o,
HSEH] 4.4 S ST i VA0 AR PMAT RN, RRBEE e e

BRI, BUEE AT 1288 (3)

PM = eval (input ("1HHIA PM2.5 $fti: "))
if 0<= PM < 35:

print ("FESME, REFSES )
elif 35 <= PM <75:

print ("ESRYE, EHEFIMNEH! )

U s W N
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6 else:
9 print ("FESIEH, EHAOL!L ")
T 5%

4.5 FIMTEL: 1R S GE M R BIER IR R 4G, FE B R — A ANEL.
4.6 HIWIEL: ZorEEMRAERE ZHAH, ATERAERERES .

47 HIWiE: Python %«2%7@%4@?% "/
48 Pythonilid ([ O RAWHRIERBEED XL T .

A. 158 - B. i C. s D. §E
4.9 ESHT FHFREF, HHA score 4 80, #ithl grade hE/D? REMHFEHIZ
2 hita DC SR

if score >= 60.0:
grade = ‘D’
elif score >= 70.0:
grade = 'C’
elif score >= 80.0:
grade = 'B’

else score >= 90.0:

o N o ol W N

grade = A’

43 Sf] 5: BT EHE BMI

........................................................................

________________________________________________________________________

SUEFFEGE 40 4, hEEE T H SR H AR RS, AN RAFEKEEERS,
R E AT “SEmE”, Hrp, JERRERZRE. SR ERE (Body
Mass Index, BMI) & [HPr b H A f & A AR ER U B RN EERE, =
BEH TS . BRI A RER A B AxHE, BRREGEHX. W
i, BMIGEIE A AT S mE AN B RE X ERG S, XS
I 1t 2 B T

BMI f5€ S s

BMI = 4 (kg) /&’ (m>)

Bilhn, —AMNASE 1.75m. 1A 75 kg, fibft) BMI {4 24.49.

BMI {5 7] LA 00 st £ N P A PR 58 et R i tHE 7 P AE 20 2 (World Health
Organization, WHO) #R#E4ERA DAELH AN, BMI HET 18.5 kg/m’ i} “if



B, R REE FRA BBl KR IEIE IR
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BMI {1 T 25 kg/m” i “ 3”7,

Th P AR b A RS T E A BMI 2% (. £ BMI i rEinR 4.2

Fi7R.

Fz 4.2 BMIiEHFESHE

A% @5 BMI{ (kg/m®) [# 4 BMI{f (kg/m®)
i 952 <185 <185
IEH 18.5 ~ 25 18.5~24
s FH: 25 ~30 24 ~28
JE i >30 >28

R TERERERES

- o o o

CFEERMERIEH (2016)) £ 2016455 A 13 B AR LA HAZRLS |

R A48 b E B R AR A AR A
6 RS, DAh: R B, BEAE;

HARBATAT 2 %4 o FTA R AR B |
LB, RIRE; BoLAR.

k. kKE; EERe. . F.ORA; SHYW, BBRE; ReR®, 2

L2

CREEERES, BRAEYRITS AT EREGRES, Rt 150 S L.
Eﬁ%%%i*&ﬁ?%i&i&%%,%&ﬁ&#ﬁ%ﬂm,%#%iﬂw,k

CELRR, 8. &, EAANBAZEE,

fEhRE HERBN 12 LR, B8 25 A L. B EEEABARE |

VLR BEARH AR R, AR

BRRETARL 6g FRIMB25-30g. REKK, REAER T8, zq
| 1500~ 1700 ml, $RAB4M & FKFaRA, REKE, RHE) T A2 '

AL — A’fﬁﬁ.%iﬂ%r’%ﬁﬁ BMI (B HFE,  [R] e F fos 0 ] A 1
i%[) FEL) TPO i3k il R
N SEAAEME
AeEE: THSL BMIfE, JFAR#HE BMI 48454248 B 43E 2 51
Foth: ATEDFERR A6 S
LB M SE AR T, TR IR R G T R . P 2 TG R
HRFHL ) BRI —AT 0B A PATHE, Xt Python Rk UL, X2 —17/4H.

BMI f5 b5 el i

S BiLAS 5.1

e5.1CalBMI.py

1 #e5.1CalBMI.py
2 | height, weight = g\_rgl(lngut( EEIA S E CK) fAEE\

‘ print ("BMI
who, dom =

~N oy U W

who =

BUEA:

"
‘—l‘

if bmi < 18.5:
uﬁﬁu

D
-1

PN
(AF) [ESRHF] :

bmi = weight / pow(height, 2)

.2f}" . format (bmi))

# WHO bR

"))

BRIG4-4.
_r R B g gl
TENTE (1)
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8 | elif bmi < 25: # 18.5 <= bmi < 25
9 who = "IEH"

10 | elif bmi < 30: # 25 <= bmi < 30
11 who = "{RfE"

12 else:

13 who = "fEfE"

14 | if bmi < 18.5:  # RETA MR

15 dom = "{my&"

16 | elif bmi < 24: # 18.5 <= bmi < 24

17 dom = "IEH"

18 | elif bmi < 28: # 24 <= bmi < 28
19 dom = "{mE"

20 | else:

21 dom = "fE¥"

22 | print ("BMI #8450 : EE5' {0}, EAN'{1}'".format (wto, dom))

FEFF AT JE B RO F -

ot it e Ao e bl B T 2k "

SEHIACHS 5.1 KH T %43 32 g5 H %t BMI $fl 3 A [ (X a5 BBl AT 40 26, Xk
KH if-elif-else 73 B AHATRF RV X+ 208 W 6175 22 H i 47 51 E pr A
[ Ny F5 4 BMI b5, FEE KRB if-elif-else 15443 BvHEL R E AN [ BMI . X Fi
O R b AR T 6T R T, 25 5 AR SEBIAR TS 5.2 M P EFRPR & i — A" if-elif-else

i%miﬁj!lo
{Fem 4-5. EHIRES 5.2 e5.2CalBMLpy
BHERIER
BMI B9it8 (2) 1 | #e5.2CalBMI.py

2 | height, weight = eval (input ("iHHA S H k) MAE\
(A7) ESRAFI: ™)
3 | bmi = weight / pow(height, 2)

4 | print ("BMI ¥({iX: {:.2f}".format (bmi))
5 | who, dom = """, "v

6 if bmi < 18.5:
-

8

9

who, dom = "{w@", "{wE"
elif 18.5 <= bmi < 24:

who, dom = "IEH", "IE®"
10 | elif 24 <= bmi < 25:
11 who, dom = "IEH", "{mhE"
12 | elif 25 <= bmi < 28:
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13 who, dom = "fwfE", "fREE"

14 | elif 28 <= bmi < 30:

15 who, dom = "fRfk", "AERE"

16 | else:

17 who, dom = "fERE", "AERE"

18 | print ("BMI fE#50 :EHEF' (0}, EA'{1}'".format (who, dom))

B e iR AS 5.1 MseEi4RES 5.2 WTLAE R, if iU HIEH B2 SRR S A X
Vi B F R AR 2 ST AT O, SR — 4L if 1B A P BMIL fRbrl &7 &, IX9Ehx
ERSEN S BT L AR IR, R AR AT v A R T G A b B D AR
ITHCEE, X, HEFERMSUE 5.1 5 AR SR

L
4.10 WELBHS 5.1 PR 8 7RIS 1017, B AR AL AR T 5
RN R/ NLF-

4.11 FIWiSi: Python "h4cff 24 <= 28 <25 R4&vEM, HiH A False.
4.12  SEpIfRES 5.1 A 2 AT RE MR AT (D) A AER?

44 BEREHEH

ﬂ%ﬁ%&ﬁmﬁm%%ﬁ ﬁHTUﬁﬁm%MﬁﬁﬂﬁﬂEﬁ%{Kﬁﬁﬂ
T 5 VB 1 T8 20 A A PR X B W B 5 3L, IX KA IAAE Python HH 458K 4 “ i
PIfaER ", JL, PR BRI 3 I 854 P G R AN EORIABL,  BARKRHA] for T5A) 5K
Blo AE0E BRI RFE e ANl 2 0 0 A mT RE A BRAT DB, o 3 3o 20 1 2 7 4k
GAATIRIAAR, Python S fit T R 4 S AF AT R (9 PR R, KA while 1547

44.1 WHEFR: for iBA)

Python i id R B < for SEEL “ AR ", FEAMEH W T
for <fEHAEHE> in <WHEHI>:

<iBA)HR>
ZITCARR N WG, A for B ) AE R AT UEURE AR 9 8 1 45 # b ot
B 5E B o 38 A FR AT AR AR Ay MR 7 254 R — BT R, W&

BT 7 2 BT — KB e,
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30 [ A R T AR R L SO A R R

AP
Ak ) iﬁm;’cﬁ:fi@ MR s) BPAIE Ls

for i in range (N): for line in fi: for c in s: for item in 1s:
< AJH> <HEfIHR> <iffIR> <RI
i R E A — R AR, AR AW T
for <{EHZER> in <HEHEH>:
<iBAH 1>
else:
<iEfjHk 2>
FEIXF AR, 24 for A EHPITLZE, FEIFRGEEPAT else AN
W2, else A REMIRIEHPAT IS ARG A AT, B, "TLAFE<ERR 2>HK
B AW PATRE BB A . 4.4.3 15454 continue A1 break i fUil— L P for
EAIT else V. X HSEL H AT

1 for s in "BIT":

2 print ("fEHHEATFH: " + s5)
3 else:

4 s = "PEFREWHGR"

5 print(s)

FEFP AT e B 45 R R -

442 TFoPRUEF: while iEH)

1R 2 N A BAT Z W e ) 454, X T B FETE & R AR S & AT 1
Wi vEE, PTG, NRREMEH . JCRIEH — B R R H 2165 &
PEARE A G R, AT BRI 16 R K EL .

Python il id {& B 7 while SCELGIRAGH, FEAAEH 7 -

while <%&f>:

<t f) P>

Horp A0 5 i WA P RIS —#F, 4538 True # False.

while i AR HL, M40 HIB A True B, EHAERSRITIEASRDIEL); 4
A% False B, fEH 2k, 04T while [F) 20 463 (1 5 2B )

ToBRAE AR A —Fb {5 FH O B else O AR, I rikn T
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while <%&f>:
<iFAJHR 1>
else:
<EAJH 2>
LEIXF A P, 24 while fERIERBATIE, FRFPREEEEHAT else A H

. else HAUEIRAFERPUTIA AT, B, WTLME S 2 UM
ST LT, V% uTk - 34«YaS
. s, idx = "BIT", 0

while idx < len(s):

print ("fEFHETH: " + s[idx])
idx += 1

else:
s = "EHREFLER"
print(s)

FEFF AT JG B 45 R F -

N o o W NP

AR L while SEHL— SRR, FEAERPE L Aot vEEGE idx WATAIRE,
JEAEAE UCARFR P 0 508 idx AT B0, 01 EBARRDE 4 47, WHEL—F, 75 for 3R
PRI AC R — I E 45, AT SRR R A o B

E DR E R ALY ESTE

.......................................................................

," WARRABALEE AR Y, LRF RS EHORE. LRBLET.
mvmﬁrsms LAER P RIMR, BT A EANTERAKIBRILA |

AL, + R Tﬁ%%%ﬁﬂ#&%& RR—TFEHLMGR
:M! maﬁ, mww CRARADY, m&ﬁm @mm mraw o

'-____-__-_--.._-_-_--_-_---_.._-_..__-.._--._-.---.---._-_-_----..--- ............

~

443 TEFREF: break #l continue

TG IR B . break F1 continue, & A1FH ikl BhES BTG FR 4T .
break FIRkti N 2 for 5K while 3R, Mt Bl IEH 5 72 F MG ERCHD J5 4k 4
AT, Hilhn:
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1 for s in "BIT":

2 for i in range(10):
3 print(s, end="")
4 if s=="I":

5 break
AT IR R T

) AT fE Bk J= G ‘
continue FHRGTHCY RIS KAEFS, BBk AEIA b T i R AT BITE R, B4

BEH Y HTIEIA . X T while i35, GREERMIGH &M xTT for EER, FEFFHiFERE
EHilFERYZE. X continue Fl break iEf), WiF:

1 | for s in "PYTHON": 1 for s in "PYTHON":
2 if s=="T": 2 if s=="T":

3 continue 3 break

4 print(s, end="") 4 print(s, end="")

PR P RAT i B S5 R 40 T F

continue i 1) Fl break i F) X 5l j&, continue i) H 45 RAKIEES, ML IE
EANEAIPAT: 17 break 1EA)NZEE R BEANMGHLFE, A HIWTHAT IEER 9 %14
S AL o

for ¥ F while f§H H #AELE— else § R A%, else PIERIPIALE—Fi%k
PEFAT, BIPEERIES & T A A A h TR AR ROL 4 RIEER, A KN
break &Y, return Cp& HCGR A E AU AR B ) 1iTiB HY . continue R B X} else A 5%
Wi. & T M

for s in "PYTHON": for s in "PYTHON":
if s=="T": if s=="T":
continue break

print(s, end="") print(s, end="")
else:

print ("IEWIBH")
PR P AT JG IG5 R 5 50T -

else:

print ("IEFIBH")

o U s W N
o s W N =
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5 o 35>
PYHON IE#IBH ' PY
B 5%

4.13 CHIWTE. Frfy for PR BRI H AT LA whxle{féﬂlf%’ﬁﬁﬂi—a
4.14 HIWT . while ¥ H RE F Sk S IC PR 18 24 1) i 72
4.15 KW FEMEFR AR A AT fi At

4.16 FIfiA 2 while fHEF 1145 A ( )o
A. EEEFERE Y B. fENS S TCPR1E

C. WRANL Lt BLIEATER |
417 DR SG—AMEFRE R ()L ).
A. if B. break C.,éxit D. continue

D. A HEIRIR K R EL

4.5 #k2: random JE 8 f# JF

........................................................................

4.5.1 random JFEH#EAR

B HLEZE TSN A R+ 409 W, Python P 'E Y random JE 3= T4 & Fb
73 A P51 . random JEK FHMERRIEH, 7% (Mersenne Twister) “E sl Dy BlifL
BUvsl, o T ERBEALE R T o AR SRS R 2 TR

{81} random PR 3-9E H 24 bl , P, e KR A R AL
B e 5, ?ﬁi']f'fﬁﬁﬁﬂ%%)ﬁﬂ’]@ﬁgllﬁ[ ﬁiﬁﬁﬁtTKEJﬁiﬁ’]%mﬁZlﬁ
T AT R B S A T B S AR [ random random()EJ A R sc,

B AL R

[ MAMBEMAMFARRALMN G, SERRTTHA. FEARTH,
PR, RIS A GRAKARRS X MM, CMNLRRAEEL LHH |
DA B h AR B — R Sk A ALY, L RAAZ . THILY, |
AR PRI . SRR S S MALOR AR IR, o R AL 4 K, |
BRI —ANBR TR, AR AR N, FRAAM,

.......................................................................

#* 4.3 7| T random FEH H [ 9 ANBEALEA 1l el % .
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ﬁ4 3 randomliﬂﬁ'ﬁ'mﬁﬁ (#:-94‘)

seed(a=None) ¥l ﬁﬁm%ﬂﬁ#? ) 5}““5.7‘1 éﬁﬁ?ﬁﬁﬁ [i2]
random() AR AM[0.0, 1.0)2 [aHFHBEHL /N L

randint(a, b) e AMabl 2 iR )

getrandbits(k) He A k HEC T AUBRHL RS

randrange(start, stopl[, step]) HE AN [start, Sto\f!TZ i L1 step 35 W ﬁﬂm
uniform(a, b) M a, b]Z,f_JH‘Jfr’J\ /—v
choice(seq) MFFIEAL, 050K B )
shuffle(seq) KPPy KA P I SR RS :&LEJHELF {551
sample(pop, k) M pop KR P BENLER k N0FE, BUFIRKALRE

random JE () 5| ] J7i% 55 math FE—#E, W7 DR R #7550

import random

1

from random import =*
/1 random FEM)—LLf TN T, WEEREEE, XLEEQHRIATIE LSRR
—5E—H:
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SO} F- {}"‘fomt(rmd.int(l 10) ,randint(1,10) .tandmt(l 10))
¥5,10.3%

>>>seed (125) # H&&Eﬂiﬂ-‘:‘ﬁ{ﬁ 125

>>>"{}.{}.{}".format (randint(1,10) ,randint (1, 10), randint (1,10))
'4.4.10"

BB RTLLE H, fEBUEM RS, ﬁmﬂ)ﬂﬁiﬁm@ﬁﬁﬂﬁﬂ'ﬂﬁﬁmé&ﬂ
MR X AREBEHLECR T fER, R OhBENLF SN 2 —.

BH 5 %3]
4.18 M\ random J i HURH I 14 bR 250 A2 21 A1 :
(1) BEHLA L 100 Pf 10 9% o ,;wa)@%q}\?)‘
(2) BEHLIEHL 0 F] 100 i) (¥4 4. ¥

) v
X = ,”&4‘0-/: VQL (v ]C>
(3) M%éj-ﬁi%_jabcdefghij'qﬂ BEHLIEHL 4 NF1F . S
(4) Iﬁﬁ*?.iz’tﬂ}(ﬂféé[‘apple', 'pear’, 'peach’, 'orange'|"F ) 1 NPT
o )

y 1)
4 |

4 . T‘T;/:" ) J
(WO X7 3 46 4 6: né}‘wﬁ]

n ([ JE3) REFMY SRR ERZ —, e X T —MrdeR K
HHRBEZW. RFrEM, o 2D LHEE, BILRAER N HifkEREE o
L. YIRS RR 2 TR RN OG5 .

X PRI SR AR 8 22 R S b —EMELA B B a8y —, KA © AT
W A UKo, T IENUHBICAET, o HAE e — el A R iRk g5 30,
FLH) 1948 1, AEAVANTHH N3] n 1 808 ALK/ HL.

1&4 A b S AR A R R B i i 77 v 2 R BBP A3, AN F:

=T 1( 4 2 I 1
“zg[ﬁ(sml—8k+4_8k+5_8k+6ﬂ
ﬁﬁ%vfﬁﬂ%ﬂlﬁ"‘ k3T K w15k 5% (Monte Carlo)
it Xﬁiﬁﬁﬁﬁ RS iR Z TR T S A[YJ*A%)L, T HfE
Uy LB S PR B R, TR, ) S SRR AR R A, WL R B
Gl SRR RN TS YRR T R A .

4 P S SR AR £ o) R R B R, R A BT A R T B A
EAITAT A A AR5 ik, BRI R AR I A, Bk X AN BE AL A
P, JERENME R SR . XS R i34 AR,
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IS FH S5 B R A o (A IR R - BEAL I W 4.11 FroR 9 8L IE TS B
FGAER, Pkt « WE” A VSRR R (0 B AT AT 1% p 7 B P B
HE AL, FIBE A R ER LS R w4 (. BENLABCRBEOR, B e
B, WEARN o EBR. SCbr L, XA AR B A A E B ER R E R
FRTHIAR a1 AR B R SR A

Y
B a1 ST w6 S TR

n=3000 (n = 3.16667)

1.0

. - s

"
fe .

u;
0.6
0.4

02 04 06 08 1.0
B 402 w5 o R 14 KA SO R

N T RS, — R B 1/4 SR ig n i, i 4.12 B, %A PO
N

HN: P
AEER: THEEASBIFEORER, SR A S BOE
firt: (g

K 5285 R 27k % m A4 (¥ Python FL/F101 R
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S A 6.1 ¢6.1CalPi.py

1 #e6.1CalPi.py

2 from random import random

3 from math import sqgrt

4 from time import clock

5 DARTS = 10000

6 hits = 0.0

7 clock ()

8 for i in range(l, DARTS+1):

9 x, y = random(), random()

10 dist = sqrt(x *% 2 4 y *% 2)

11 if dist <=

12 hits = hits + 1 QQ% UEW)
13 |pi =4 * (B_iis/DARTS)

14 | print ("Pif{H&Z{}.".format (pi))

15 | print ("E{THfE&E: {:5.5}s".format (clock()))

FiRfHEH, random() ek BBl HLIR [B]—ANFE[O, 1) Z [0 (EVF mi 2,  HIPANBEBL & S
ML A x,y) AR B o sqrt(Q) ek HOK H T H0# P math, IR SR AR A0 (191 J7 fi
B clock()@ﬁliﬁlﬁl*/\ﬁrﬂﬁf@ﬁ%&\% R3] clock() R HUR [F] i )it HTa%
Ja . RS DARTS %‘zﬂﬁm& YHIHEBEE J9 1000, ZFLFFIBITE R

>>>
PifHR 3.144.

TR : 0.016477s

AR m R 3.144, H5RF AN 3.141 5 MiZERGE, JRKZ DARTS 5
BOER D, ok RO %) AL LE B O R . R 4.4 FH T AA DARTS {HIE M Fi%
R IIZE AT I -

R 4.4 AR SEFEREESITRE

DARTS n iE 1T I [
2'° 3.109 375 0.011s
ol 3.138 671 0.012's
2" 3.150 390 0.014 s
213 3.143 554 0.018 s
2" 3.141 357 0.030 s
21 3.147 827 0.049 s
216 3.141 967 0.116 s
18 3.144 577 0.363 s
%0 3.142 669 677 7 1.255 s
2% 3.141 697 883 6 40.13 s

B 4-6
THEEH Mv‘r»
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ﬂuﬁﬂ,%%Dmnsﬁim%m,%ﬁﬁﬁ”ﬁ%ﬁw,nMEﬁmN&%
T. Ht—88 0 DARTS ¥k, AEpit— D1 o MR .

AL (S A, Eﬁﬁ%aﬁ%?h% %ﬁ&%%@%ﬁﬁ%L%ﬂ
HoA TRl S ep . 244R, SRR n ol LA{d ] BBP 23K, il R4 A JF AR 45 th i 2
A END, S —FZRE o fH.

: AAEa2—f5—ERAKZEHR AT E, GAFBE, A—XFHF

AR RNES. BRAFEAEFEFGIA 148, BERNEHETF 18595

5%%,%ﬁ@ﬁ$%6ﬁﬁwﬁ1m4w,ﬁﬁ%iﬁ%ﬂz&ﬂ%ﬁ,ugmm

| B E G 8 4L AMA 3.141 592 6. A FARLL AR 24 hit B A, TeAE3 A 14 A

ER 1M SO RETH 3094 (158 94 ) 4R,
—RARLABR D! FEAHATHKA? AERAXAELRD?

' REBALZABZS, HHA5%0 FHTRA.

\u

BF 5 %)
4.19 IEBSUACHS, BENLAERCE 20, WS n AR R AT SE RS 1
420 BAELE o i ERRR O ITS R —FE?
421 HREEF—F, AW BT LA SR B iR ?

47 BFHERELE

________________________
________________________________________________

471 RELIE: try-except iBH)

MLEE T X BN :

1 num = eval (input ("IHFHWA—TEH: "))

2 print (num#**2)

AL, BEFIERE AT, WA N A e ?

>>>
WA EH: 100
10000

>>>




AILAEH], Python EREEIR[IA T R (56, FRHRHARF, & 4.13 RAEGY T
XA FEHAR B S 1 e

SR S R MR AT
Traceback (most recent\call last):

ﬁ*[ﬁlﬂl File |"D:/Python!L/echoInt.pyq, IEnc 1,| in <module>
L mm = eval (input ("HFBA—TEH: "))
File "<string>", line 1, in <module>

NameError: name 'No' is not defined

/

SN SHANAERT
9 4.13  Python S8 {5 8 & it

Python 5 i B i EE M R HERA, ERVRAERFERIRRE, b2
J R0 B 5 (R ARCHE
Python fiff ] try-except & AJSEIL 7 b 38, HEEAE LMW T

try:
<iBAJH 1>
except <FHEH>:
<R 2>
EAHR 1 R IEFMITHRRFAR, SREREHAT except fR B 75 M K115
Sy EIBNERINSR AR, AT i)
> — FEDEYNG
2 num = eval (input ("IHEMA—EH: "))
3 print (num#*2)
4 except NameError:
5 print ("HFIAHIR, ERA—EE)

SFEFIAT AR W F -
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#&‘&' ff’%”%vi"if':

)?'#LfTMﬁxEH: ; &{H&Tﬁﬁxﬁﬁﬁﬁﬂﬁﬁlﬂ‘ﬁ'% (exceptxon) R, % .
'k?&*‘]‘vﬁﬁli‘%”ﬂ)\ﬁkéﬁ B 4e, #:ﬁ%ﬁﬁﬁ&?#ﬁAﬂﬁﬁd?%&?.
| AN ATIE— AT A XA AT A TUL 4G B S AR S “ 5% ( checked |
. exceptlon ), W ALSE 2R EL I T AR BPAT, I — LR ARF RHER |
LA RITFIL A BN AR A “483%” (unchecked exception ), BiREABRA |
‘ L/%'BCE#JMT, B AR Rz A I LT R BI5L, #ldo, FF—Aa4 54
ﬁ%%ﬁ$ BAEEFRINAFE 6ALE, ERERTLETABRL.

S en eae = o'

B T B AR try-except A, Python 7404 — LM M % (0 FH ik, X4k
AR R PP E .
try-except i 1) 1] LL L FF £ A~ except i& kA R R
try:
<iEA)H 1>
except <FHAEE 1>:
<iEaHe 2>

except <FHRH N>
<iERH N+1>
except:
<HHAJH N+2>
Hodr, 5 1 35 N A except EA)J5 M#HE &2 T R WM, 60X 2L except Ty
oA AU R B SRR K 5 H . BRJE A except WA TR AT T A, 32/7:
""" BN N AR AT PAAC B BTy HoAth o . XA RS if-elif-else i)k, 24
i) —Fp Rk K, Bl FARS .

try:
alp = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
idx = eval (input ("iFHIA—EBE: "))
print (alp[idx])

except NameError:
print ("EABR, EWA B ")
except:

print ("HAhEHR")

@ 9 o o Ww N

SRR PR B AR RTINS alp FREI—ANFE, 4B
FH B 7 A0S, except NameError S # i iRk, R0 P M AKREER, S/
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BINBCEARAE 0 ) 25 Z IR, S except ffi3R, FEPATEIILABER RIS E, AT
ARG RUWT

=

B2 T try il except fR B F4h, R iEA)E AT LLE else F finally fR ¥ Bl A,
EEAS AWR :
try:
<iEAJH 1>
except <FHEM 1>
<iERJHR 2>
else:
<iBHHE 3>

finally:
<if )ik 4>

BEAL ) else iE ) for fEHAHI while fEEF (1) else —FF, 24 try FIEAIR 1 IF
WRATE R LA RAEFHE, else PITEMER 3 4T, AT LAF R try iEA)BRIE
AT IS I — R B INAL B . finally SEAJBRIAE, il try HP0iE RIS 1 BE R AER:
W, WEAJHR 4 MW AT, AT LR BATIE AR 10—y R TR B, B,
KM FTH XS . KA XA B 700 55 B AL A a1 4.14 Fros.

r———hq: r———ﬁq:
[T <iBtaa> [T <t
|| except <RBHEERI>: :;:':except <FRPFER1>:
i <itke> ;;:::m
:;::else 3 } else:
:‘:::—_EM:» : <ift)a>
T finally: CZ finally:
L <R L <t

(a) IEH AL PR (b) S Ab BRI

B 414 T A PR EEHIR L R

K H] else Al finally & SRS 41 F

try:
alp = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
idx = eval (input ("HIA—APELH: "))
print(alp[idx])

SwWwN

Orissse,

I‘]Eﬁﬂ 4_9:
F BN
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‘Python FEAME
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except NameError:
print ("MIAHR, WHWMA—EH )
else:
print ("BHRERK")
finally:
0 print ("EFHMITEE, FMERBRETHE")

PATEREMEGR W T -

= oW oo oy W

Python g1 2Rl 5 A8, (HAGDGLHE a5 R 7 I i BE KA try-except iX
T e AL EEALH . try-except ¢ —BCH FRAS MR D R AERIE B, Biltn, FPHA
1B B BRSO T R B BN S . XA /Mo F o R 5 | 45 s o v A L
R RAERR R Af v A BRI, 70 38 G i i S A B R X X R T R AR I
“RER.

SXof T i) s b S FH PRV 7= i, B MEAT T SRR R e L (G e AR —. B
XA i AU try-except KBV TEA) . KR try-except i fA) & MR
TR A e, WA 4Ed MR, Pk, —M R AE ST R try-except K KLiE
AL F AR AR . BIEE S SREHABE N R E L. BEE2LRER
B EOKB R

— WA, BRI 4R ZAE R E A 2

— RSP A AR S R R, Hs, AT, R AR AR

EF 543
422 iEMHER—F try. except. else. finally {8 76 5% AbBE R (1 .
423 Gufal R A R Ak B AL BT R P A ON I B R 2
424  GURAH SR EARBEHLE], A2 TpiE I PN AR 2

Z N N

AT BYHRTET (AL, BAR 0 S G AGEFRS5H, r40 5 T R 3
BMI (7 H 5, FISEG 38 7 SCESR AR I « A TE RN A28 T — A% FIARHEPE random
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BE, FIFESEEL T 5245 R 2 kil n (0 f . Boa el T REFP i 5 0 A BAR A

& FF 4 A A

4.1 AR . ERRTF RIS 0~9 Z AR, LA P A A A BT A
MH, WA TR, Bon <8, KKT7 ATHRKNE, Bor g, K
AT, WAEER, EEETEE B8 TN K, R T, s NGRS
BT 1 REL

BF%34-3:
EVBREFSHIA |

12 SIURRER Jo P ARBRAIrH, GECABE, SIUH 5 4
LT @)ﬁfﬁ?ﬁm’l\ﬁ FP thon AR N

43 BRSNS B B AN, G5 R SR L A S K
NYPER SN AER (3R SREKALHT AR, SR/ AR50 B
KA bR Ut KA 298P ] ) .

4.4 FERIARGE . SUMTETFS ) 4.1, ik ENLEE BENL A A TR ECT,
G EI7E 0~100 2 [A], AR AR AL,

4.5 FEECTAREL . X TREF S 4.4 B, M NS R B (g B,
TFRBEE i, BFa®IEPIrB . Sgnizfer, AP MA RS E “@A
WAL RER L 3, IR ERHTRIA .

4.6 FETHBE. f3FHXEBT, —BIEHEERTE, ERITEZWLE,
HAE ERAFERGH G4 . SELUERE BT, EIFREZh, i
ALTFR AR, BHTTERILE, REATFSHRE LA CKIERE. 1EH:
S W FR S RES RS PRS2 Xt — AN ]

WAEA random FEXFIXANBENLSAFREAT T, 435 tH 2 38 SO PR R R B
PR ML

47 ER AP SO e 1, AR RO A B P AT AT RN .
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LUCHG T By 427 i o WIS, BEAF L LB R i C LRI i dt -
Measuring programming progress by lines of code is like measuring aircraft
building progress by weight.
te/R « @k (Bill Gates)
WA AR BN A TR, BEX
HELE 22 4F(1995—2016)M0IK (HEA ) BERE R E S

@ ................. :
%3 EiF

C1) 4R pR H i e SCRIE A vk

(2) PR ek 0 2 5k ik i 72 DU 2 B4R R TG
(3) Tfi# lambda pR%{ .

(4) 4 I Ta) F bR AE PR 64 A .

(5) BEfig ok ik V3 i 2 SRS v o

-

,.._-..---

CRT—4RELE V)2, v] A5 J LA 1R ) 2R ) & e AR B RHRF th 22 (10 1
F o B dh 2 2 — R AR T AL LT B2, AR A F e dh2k . 16 A TEthZk i —
Fi, ERECFMMS, BATRBEAMNLEN. ERh& IRt Er= 4 RS e E
JIESB

FAFE PPz B RHRR R, IRR T FE A R AR bR S8Rk, ENZI TG !
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5.1 BRH i AEARGEA

REUE —BLEARE IR, PTEAMIERA, MRS RF R IFE L R
HATIhRE I . BB T UEE R — B RA A FIN AR, v LALE 75 EE 1 1 5 H
AT, AHEEFAPAT IO T EE S X B IR A R BT LR AN [F]
ZHAE RN, LI AS S0 B AR B . B ERAT S, AT LU SRR B A Ak
iR

BRERE S e R e ThiE, SRBRERML, N EREEE AT E TR ek B A BB
JEEE, FUE TR B A A T KB RT EREHE, BREOE — AT RERR R

LR ORI B S, B4 AE RS Python Rt By 728K
BRI 7, 43E Python P9 E (B EL (11 abs(). eval()). Python drAEFE (K eR %L (il
math A1) sqrt() 5.

R EEAWANEE: PRRmEE AR EN. R —FhDhaeh%,
AR & wT BURE— AN B A% 0 K 10) 38043 iff B — R 9 T B PR /N ) BB, SR 4 /) ) B4R 43 K
SRR /N )R, Y e A B T R, AT AR L, A AN R E
PR, JFld st de, &N/ RS AR T, K a) R 0 70 T . X — b
B Tm R R EAR, 8.3 IR N AR vh AR . BRERT DL — AN
P ALEMER, WAL TFE2AEF, SR Eesunn, REEERHhE
Sk, BT R E T REERSE R T, X AR FE A BRAE T AR AT BRI RS G B

Python 1§ ] def & ¥ F5E L — A%, BT

def <R¥#> (<BHFIEK>) :

<R B fA>
return <iR[FEM{EZ]FE>

BR K44 W] LU AT A3 2010 Python FriRAT; 28081 2 I FH 1% R B0 A 45 2 1Y
i, TUAEDN. —AHZD, HEEZNISHENESHHETHE, LBRASH
IR RS S . REoE NP SHINR LM SHEREASH, Wk “TBS.
PR KA R B BRI T I BAT B ARHS, —ATER AT B A4k 2 7 R [
M PR B 7 return AR [AMESIZE, 75 W p&EOT LABAT return $55), 76 bR BUARSE AL
RS AR [ 45 1 &
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BR B0 R BAT 8 — BB A

< BA>(<SHFFR>)

B, SEFIRPSHEEANRBEABNSE, XESEHRHEFSE, R
A KB,

[fsepl 5.11 A H K.

kA H 24 R e A H AR, KA

Happy birthday to you!

Happy birthday to you!

Happy birthday, dear <#4 7>

Happy birthday to you!

4 5 FEFF A Mike A Lily $ii24E H k. S5l St sE B ik R EE AL print()if
7], XF Mike (945 H i i F

1 | print ("Happy birthday to you!")

2 | print ("Happy birthday to you!")

3 | print ("Happy birthday, dear Mike!")

4 | print ("Happy birthday to you!")

o, 21, 20 47REAME, RW T K birthday 204 new year, NIEEALHAS
BN b T EERXFES, AU RO TR R EREE 3T A MDA
RIS R TS, XadrkESNE, hTHREEMNER, HEHRHE
BN :

s 5.1 m5. 1 HappyBirthday.py

def happy() :

print ("Happy birthday to you!")
def happyB (name) :
happy ()
happy ()
print ("Happy birthday, dear {}!".format (name))
happy ()
happyB ("Mike")
print()
happyB ("Lily")

W W 3 o0 U s W N

=
o

R R

>>> )

Happy birthday to you!
Happy birthday to you!
Happy birthday, dear Mike!
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TER) 5.1 AL 3 475 X T A K 4 happyB(), 55 H 1) name &K Z, H
AR A KB LR R, S 558 R BN B fE . 58 8 FIZE 10 TP HI Wik
happyBOHI %, H A" Mike"F1"Lily" 2552, ##t name, T & EHIAT.

5.1.2 HREBHAH TR

P — R EHATLL R 4 NP

CL) i FH R P A AT 450 AT -

(2) fEFHIN S T RIS RN ES.

(3) PATEREATER) .

(4) R Hya FI 45 e R (Rl 4E, P [0 0378 D T 6098 452 b 4k 0 AT

XPES] 5.1 14 BRI ERER b 55 1 BUSE 7 T RRBEN, R RAE
BRI A AT, B, /7 7 TR AR BT . BRI HAT HOIE G 5 8 4710
happyB("Mike"). >4 Python $447EiXATH, T T happyBOBRY, 4474
{5, TP "Mike" B #t happyB(name) | (/2 name, TEZS MK 925 HIMH,
AT T I F A

name = "Mike"
KRG, HHESRBEESPITREEAE. YREIITeEE, EREEE 8 17,
PEEPATR PR BRECE 8 ATMIAT R W 5.1 Fis, 3X R % happyB()f#4s
H name # H zh & 4 "Mike" .

‘name="Mike"
happyB ("Mike") ———— def happyB (name) :
print() happy ()
happyB ("Lily") happy ()
print("Happy birthday, dear!".format (name))
happy ()

& 5.1 el 5.1 b happyBO) I % E H d RE

MREFIAT happyBO B EUARS, 55— &HUTIE U2 happyOR %L, Xt 2 — i
HOM AT R, Python #1540 AT happyB() BRI #, 547 il 1% 1% 254 1 FH 1) 86 3K happy().
happyO R BUA R & T — AR LAY print E4), ZEAPITIE REUALHR, BFEED
IR [E1 A happy QB BUMAL & . 1] 5.2 45 H4 T happy()e& B8 FI R [B] 1 3 AT i 72



HsE REAHER 127

‘name="Mike"
happyB ("Mike") ——> def happyB (name) :
print() happy () ——>def happy () :
happyB ("Lily") happy () \* print ("Happy birthday to you!")
print ("Happy birthday, dear!".format (name))
happy ()

B 52 fhscl 5.0 o happy O i AR (] e

FEFE AT 52 happyBOBR B )G, R (511 A iZ s SO0 RGO B, dR2EAT, Wi
5.3 flizme

‘name="Mike"
happyB ("Mike") — > def happyB (name) :
print () happy ()
happyB ("Lily") happy ()
print("Happy birthday, dear!".format(name))
happy ()

&l 5.3 szl 5.1 o happyBO i U8 H AT R[] 2

_ Mmmi

P i i n m m m m m  mm m mm m e — = m = === ===
P s - -

5. : ‘ﬂ-._.-aﬁ£&13ﬁ~$ﬁ&&ﬂm id&.
2 “§w££mw &&ﬁﬁﬁiﬁ&mvﬁﬂ&&ﬁ@&ﬂmﬁgaﬁ

l
1
'
1
!

5.1.3 lambda iK%

# 2.1 MR T Python ) 33 MRE ¥, Hrh—AN2 lambda, ZOREFH T2 X
— PR (1) R B——E 4 PR B, XFR lambda R ¥ . B 4 R BT AERAE 25, AR
R B 1E 0 R B R B, iEAE W
< ¥ 4> = lambda <BHFIF>: <Fik>
lambda MRS IER RE—FE, 0T Fimgt.
def <H¥%> (<SHFIE>) :
return <FikHX>

i) H i, lambda R B0 T UL BEREAE — 1T WRRII R 2, R [8]—A
PRBERAY, SN F
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lambda B %0 T- 75 2 5 Bon S 7 5, A1 6.6 DRI lambda B8 $UE XFER
e R S o

x5 43
5.1 Python " R H LT ( Do
A. def B. define C. function D. defunc
52 TFHIARMEHEBEHIMAHE ( 8
A. ORI ESR B. {EFEFE neikib
C. Tk D. kTR

5.3 KM REAEHARTATEE RS, ERAH ML .
5.4 Ffl Python FFFH s S FIOREEA & X £2(), XFheRBOARA B &L

1| def £1():
2 £2 ()
3 | def £2():
4 print ("ERH £2()")
5| £1()
52 BHWSHLHE
e 2 i e s et mpan s £ o g e SRpSu ., ey o o g, . 20 g A o = _p-q-_eetatn-'--qepﬂv-E!!H‘

§ - BHTAR S TRAL, A AR E S A AR, R
| BAcP RO RAMARA ARG BKESEFR.

N o o o e e e e e e = - = - -

52.1 WESHEMARHESH

FE5E SR BN, MR LS EAFARIME, A2 SEA 2 TE AR
A, ATEAPERE SCRR BN ELE X LS Ha e BOAEL. MR B AN, SR 1%
NSRRI S5, AP BR BOE SR BRI AR, Bl
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H T R S0 FH i 7 B R A\ 2 5, )ik S e ZiE AR AR RTE S BN R T
Bl dup() R 25 ch Ay BR B AR W] 2 8 times A SUAE str BEUG 1 -

R BoE X, WALl B ESE, BdESHERTINNES (%) L.
WHE SRS R RIS HIRNESG . WA, XESHeaE o4k
RILBF R Eh, SLBlmT.

viunc() B ¥ X T A8 S5 b, ] viunc()ER BN A2, 3, 4, 5B 4 1E 4l
B4 b, Ha BINJEHIH . 6.1 AT IEAM N HICH R, X EiFEE E oA RN
—#HcE.

52.2 B EMA LR

BR KU P B, S 2 BROA R i AL B 1Ry AR b g R K, Bl dup
("knock~", ) — AL SBENREL TES str, B -ANLEBWMEL LS times. X Ff
AL EAL RSB TR BRI, EASEIRE N, XA 2800 77 T vk
Bz B funcQR B 6 NS, EIEXINT, bS50 RN M4 = 4k
PrfE.

funci(xl, yi1, zl, %2, y2, z22):

return

BRI T

result = func(1, 2, 3, 4, 5, 6,)

U RAE S R T AN B e X, ARAE AR S N B 3 A L. AR
KRR b, oA 8OoE SCTREZE B S0Pk, R mT Ak b5 U P HTBEARGE , 45 R 10 vl i
B¥#E.

AT kg LR, Python $24E T LS LA LS R, T & $0H
M F -

result = func(x2=4, y2=5, z2=6, x1=1, yl=2, z1=3)

T R B HRE T 2540, BT LS E 8 (6 o] AT R .
5.2.3 H¥EHEEME

return H5F1) F RAR HY B8 550K e 0 [0 38 R 0B P 67 T 4R B4R AT « return 5
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APATLARIBREE 0 AN, 1 ANER B AN OB SR (45 FE 9145 0 S 8 FH A o A2 ik
it

B 30T LABCAT return, SEES EREOFAGRBIE, WESEH] 5.1 9 happyQr&i %L, BR
et mT LU return JR[BIZAME, ZAMELUCA KBRS, Hi:

524 HEMNEEMER

AN EEVHZ R BONFRF AR R E R A, R G RRRR, G
IR 6 FHREAN,

AT PR AENE: SRR, SRARREREZIE
XA, MR, ERF AT A R R AR LR e B A
ek, AERBAHAR, MR EOR 1IN R AT A, flin:

ZAEIF B, R BTSSR S, L A R R
LSRR B FRAE I T R JRAR R ? -
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BRI func( P FRAE A T 28 Bk n, I ELA AR S 40 b VLA HL n, O n (R
%2527 R funcOF B WA, €8 n=b BB ER R R
n, JHHSH b MM E, N funcQr BOUAA K n LUfERRAE . Jrel, REGRH
JG, JRdARE n YRR, 2RAE n MERA .

WA funcOBRBUE n HELRAR, TEARR n TSNS %
HONeRAEE, SaF:

. S ————

.
e T g Sl I

WL 42 R AR AN HEHL n, TR VIRER s, REAFENE? HEFEMT
(TR

- 2] : EEr S

WA VE R, AR T, 5 2 R B n AN, 42 R B 2 AR B 7 BR B func()
R AR A T R

—XE N4 R

——Python A RIl Wl FF-46 FE LS 18k 17

W EE 6.2.1 AR, JIRSHASEELA h THRIEZ NI, FTLlE]
AT A RIERRG KA. M RBBPETES ([, T_RERZ) BRI,
XAFNRA R OE, w0 RN Z iTa s R —ks .

A AR func() R # ) 1s.append(b)if fUHh AT IN 75 8 — A ELSe A @it (9512, i
i func()pf ¥ % &N 72 W h A D@ algd AR Is 5%, Fi, func()
RREE L IFRERNEEN, HEB2)R 1s 518, BRI AZ. 24 func()
RBOR S, &R Is SIRPPNAERGES. Ay, o ToRK%, BEaLlE
FAE ] 42 R ) KM AN B global HEAT 7 .

MR func()pf BN FAFE — DN ELOIE HARA 1s 1518, W funcO) 0k
By RMASBRERAR, H.
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>>>1s = [1  #ls RERFIRER B
>>>def func(a, b): W . '
=11 #RIB T ZFH 1s {RMIIRZRY] R
1s.append(b) #¥AHER b MBS RIIRER 1s ‘P
return a*b
>>>s = func("knock~", 3)
>>>print(s, 1ls) #ilA—T 1s{HEBHZ

knock~knock~ []

Mg F, Python B 06t & ) £F F <y i F S

(1) WA ERLRRETELRAREL, (WERKABIEMEM,
RBUR A RR I, AR R, HERE.

(2) faj BB KT AF AR global 7B FE WG, fEASRBRMEM, REE
Y 2% R LA R B

(3) W T A EIRHKA4 AR, 0 A 5B A B S R i ) 48
A, U BR K T DA BB R 4 R A R L

(4) WRRHABELOE TASKERNER, TRATHRLZLRERE,
BR RSO0 R AR AT ER A, BRBOR IS R A B RN, SRR A,

R 154403 A

HWHRRAN ARG EE, —RERNEWRREGRARIETT, #C
EESRLEESS & DEFNVEZSEL PEEE ST VR 4o Python 7| & |
ARWTIN. AAGERRAR, RELEEONARE, AATROELK, |
ARG, FER TS R SRR £, @ F5IRLA A Python F+ |

AER, AR E R AR A )T A K :
BH b 4 3)

5.5 el e XA n s S U R 07

5.6 wfalE A ] B RS R0

5.7 BN return )RR A] 3 AME, IR MR R4 BRI R 2
5.8 SHM BB M AL SRS A AL ?

5.9 FERRECPERAE AR FI R AR AR BN T L AT A4 a2

53 A3k 3: datetime JE B {# F

; £ & Python B a4 2 #9474 & 2 & datetime $24% T — 327 B S A8
LA R AL R

______________________________________________________________
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5.3.1 datetime EEHER

DAAR [ 5 8 s B A0 s (]2 R v i R B B0 Sh . Python $24t T —AMAabEE
B [ £ b A 66 B datetime, B3R T — R e {67 5 3 5T 2% 0 i ) AR BE T i
datetime ] LA R Ge R 5], IF LU P i B k& XU -

datetime F5 LUK PRI 4 B[R] A B, 45K ih 3 600X 24 FRREHE & . ZPERLIEH
AHd. datetime. MINYEAR 5 datetime. MAXYEAR, 4r%ll# 7~ datetime FTRER N
BB BORER, EAMM 159999,

datetime ¢ DL () /5 AR 4L 2 Fh H BAAN B fa] %k 77 2

(1) datetime.date: H#iF&RAE, aTLLRRE. H. HE%.

(2) datetime.time: Hf[H]FRRIK, AJLARRPE. 28, B 2%

(3) datetime.datetime: [ HIF1AS (MR, ThaedE i date Al time K.

(4) datetime.timedelta: 5 i [a] [a] & I

(5) datetime.tzinfo: S5Hf XA KHMEBRRE.

tF datetime.datetime KREHEABmAFEE, XEREENMAXNMLPMEH. 1§
FH datetime 2875 %2 ] import £ 8 %, 5|H] datetime Z5(¥) 5 40 F -

1 | from datetime import datetime

R 1970451 A18

' A 1 B 00:00:00 74 5] & T 6q 8t i@ it 4k, HraE|Ar, X2 UNIX 84 R 5% F-Hie) |
LA, B RS AA AR

b AT AR e R G AR 6445, deRR 64 45 A XA B 1) A R K
CTRAATIES 1970 % 1 A 1 B 466 2% 4, 1 4 365 RAGEAHKL A 1.9 %22,
B, 644t AR T R R B A 20 &, AMERM G N KT,
| At B R 9 KR RAST 42 A T

: —— A LRBFEA 1970 F 1 A 1 B F442

| RERENIAT K, LA RHGE, TR

N e e e o e - - o o - -

5.3.2 datetime FEREHT

datetime 2§ (datetime.datetime 2§, LLF{EiFR N datetime 26) [4d FH 7 X 22 15 4%
I —A datetime X%, 4R 518 i 0} S (K 07 L RR M BoRif A] . 2 datetime X4
A 3 FJjik: datetime.now(). datetime.utcnow()F datetime.datetime().

1. /] datetime.now()ZEFF 24 ai H RN EIXF %, A 50 F -

datetime.now ()

B H#EE5-1 i
Python RS2

2 random. jieba, }

datetime &
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VEF: JR[E]—A datetime 8%, IR 24 AT F IR Ia), ORGH6 B TRD
ZH8: &
W ZERE, PATE R T

2. 1§/l datetime.utcnow()3K 73 4 i H AN [0 M) UTC CHiESEbRAERS (] I
[Xf %, R JTEWE

datetime.utcnow ()

YEH : iR [H]—A datetime 2840, 375 2471 E AN ] () UTC FoR, KE# 2 HMAD .

ZH: &

PR, AT R AT

3. datetime.now()F1 datetime.utcnow()#l i [7]—~ datetime 58 ) xf %, tha] LA
EHATH datetime()Vf i —A~ H RS () 0F %, A 5k T

datetime (year, month, day, hour=0, minute=0,second=0, microsecond=0)
YERI: iR[a]—A~ datetime 8%, FoRHEE M) HIAIR ], AT LRSS 205080 .
ZHF.

year: IREM L, MINYEAR <= year <= MAXYEAR

month: FEEM A, 1 <= month <= 12

day: fREMHEM, 1 <= day <= HEHX MK H B LR

hour: fREM/NEF, 0 <= hour < 24

minute: $EEMFEMHE, 0 <= minute < 60

second: fREMME, 0 <= second < 60

microsecond: f{EMMFIEL, 0 <= microsecond <1000000

H:#, hour, minute, second, microsecond Z¥{n L4 4 al 34045 WK .
Vi FH datetime() R %5 H #2018 — 4 datetime X%, %R 2016 4E 9 H 16 H 22:33,
328 7 WAL, ATERWT:

iFal, b T X 5 datetime 4%, KA LB ) someday f{# 4 ) datetime X%,
WHEMWE 5.1 s
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%51 datetlme %mi‘a“mﬁﬁ (#9M)

: - I g PR Rl
someday.min 7 5 3R A datetlme 3 \l'f ﬂ)ﬁ %, datetime(1,1,1,0,0)
someday.max [#] 52 3% [1] datetime (¢ 5% A (6] % %2,

datetime(9999,12,31,23,59,59,999999)
someday,year & [7] someday 3.2 [R5 4>
someday.month &[] someday 125 i H 43
someday.day & [7] someday 4585 ) H 1
someday.hour % [7] someday £ 75 [ /> i
someday.minute & [A] someday 3. (K15 B
someday.second & [A] someday £ & (AL &
someday.microsecond & 1] someday £ & (TR fF

datetime X %7 3 AN # A A AR AL Tk, W3R 5.2 iR

%52 datet|me KEH mnm&i\:ﬂm,ﬁ (£ 39

TR

Wt

T

someday.isoformat()

%Fﬁ SO 8601 #?F?EETHIE]

someday.isoweekday()

HRAE H TSR R R ] 1~7 %0 R SR W H

someday.strftime(format)

FLHE s AL 7 8 format BEAT ks 2 BRI 7 i

isoformat() il 1soweekday()75‘(2§ A R

strftime() /5 722 I 1A% XA f5e A7 R K ik LT mT LA LUATEART 38 A A% = dn 1)
Bl TR, A&7 A A% R . R 5.3 Sl T strftime() 77 4% AL

ZEHITT

i 53 strﬂume()ﬁ&ﬂﬁﬁ'ﬂtf“%‘!ﬁ

BT R G
%Y Ay 0001~9999, ‘@J!m, 1900
%m H4r 01~12, i, 10
%B H# January~December, {1, April
%b H24%5 Jan~Dec, @1, Apr
%d H 01~31, fitn, 25
%A 2 Monday~Sunday, 4|1, Wednesday
%a SRR Mon~Sun, i1, Wed
%H AN (24 b 00~23, filn, 12
%I AN (12 b 3D 01~12, fllm, 7
%p LIFe AM, PM, iy, PM
%M 14 00~59, i, 26
%S f 00~59, . 26
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strftime()ff AAL T4 8 BT EM S A E, LMWL printORIHS
AR &6, Fin:

datetime =2 TR KRR, MEKUAREER strftime() iR 3 O 28 REW
SbFRAR AL T o BRI E B B 7 22 AL BN R e AU R A datetime B, R 4A%
oo SR LRI LR

+434he# datetime

5.10 iEAIF] datetime FEKG 24 1T R GL I () 40 A1
5.11 &FIA datetime FE%HH 5 FpASE (1) H BAHS .
5.12 AR datetime FEX —MFEF B AT .

54 Ff7: HBREAEE L

ﬁ@%‘% PO MR, (R M R G 2884, T2 N A EM A BRI
FEEm, Hh, CBREEERENIER. LBHISE (Seven-segment Indicator)
7 BB E PR R, SBA RSO, SOl B e —
ANNERALE, W 5.4 FiR.

5.4 LBEDE KL IE
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B RO B T AR 27=128 R AR, Sl o R e Bn 5 T AT ERAR ()
W B X, BB A . B 5.5 Al T H Nl 16 A F AN -E B

"0 1234567
ALCJEF

B 5.5 ANkl 16 A5 75 (10 -G B S 2o

5!

AR GELE S 2 A1 2.4 N, I turtle FE R 202 ) -G BUERS A TE X0 H

i Bh. iZin @ PO iAW F .
fA: 20 H I ECE R
AbFE: ARIEFA B2 B L BB E KR
i 24T H -GBS E R

A0 2 9 B FHA MR- LB E R, B, wTeuEd st R R A
Brmehid . s—2, SR ERRE 7 M ER, BT EEEME
AFISE, bl —B ton] DUl R SO A g B 2l AR . X, s

AR AR, SRS 7.1 k.

SR ARHS 7.1 e7.1DrawSevenSegDisplay.py
1 #e7.1DrawSevenSegDisplay.py
2 import turtle, datetime
3 | def drawline (draw): #2 ] B
4 turtle.pendown () if draw else turtle.penup()
5 turtle. £d(40)
6 turtle.right (90)
7 | def drawDigit(d) : #HR¥EHC L H-LBEDE
8 drawLine (True) if d in [2,3,4,5,6,8,9] else drawlLine (False)
9 drawLine (True) ifdin [0,1,3,4,5,6,7,8,9] else drawLine (False)
10 drawLine (True) if d in [0,2,3,5,6,8,9] else drawlLine (False)
11 drawlLine (True) if d in [0,2,6,8] else drawLine (False)
12 turtle.left (90)
13 drawlLine (True) if d in [0,4,5,6,8,9] else drawLine (False)
14 drawlLine (True) if d in [0,2,3,5,6,7,8,9] else drawLine (False)
1.5 drawLine (True) if d in [0,1,2,3,4,7,8,9] else drawlLine (False)
16 turtle.left (180)
17 turtle.penup ()
18 turtle. £d4(20)
19 | def drawDate (date): #3R{5EHH T
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20 for i in date:

21 drawDigit (eval (i)) #/F#: il eval () sRECK BT R R
22 | def main() :

23 turtle.setup (800, 350, 200, 200)

24 turtle.penup ()

25 turtle.£d (-300)

26 turtle.pensize (5)

27 drawDate (datetime.datetime.now() .strftime ('%Y¥Y%m%d'))
28 turtle.hideturtle()

29 | main()

SEEIARES 7.1 & LT drawDigitOR %0, %R EURIE A ECT d 2B B0
B, aia bBEmELH, ﬁ"ﬁﬁ%"‘“ﬁ’]%ﬁédﬂtﬁﬁ@ 5.6 FT 7 (R WY o

| —> |

A ——

| I;z

——

3

P56 -LEEGDE LI

2k ATE RO A i e, o iRt BOSOY A R B HIHK, turtle i 2 #%
WGy “mE5E” 7 ANEEGE . W TEEET d WA BB B R R if-else i
) .

8 | drawLine (True) if d in [2,3,4,5,6,8,9] else drawlLine (False)

LA%E 8 47001, ACRSRA T 54T if-else W40, XFMERIHH T if A1 else 73
HAATEAMEE. & 8 ITAIERAEE ifelse IHR)RIEWT, AT, HBATEAIN
S5 2 RENS ATk BN K %

if d in [2,3,4,5,6,8,9]:
drawLine (True)

else:
drawLine (False)

S oW N

85 8 A7 ARFHIR A BT P 275 B -G BT I ) OB, ST
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it V8 22 R 3L drawLine(), SR True; UA T EL2 N, SHUR{E False.
MU 0~9 Brpsgithy, X1 2. 3. 4. 5. 6, 8. 9 XU FH L], HMATES
Bl K TR E, MBI, SATFELHIN, turtle HEHEHE.

drawLine() 5 SR 5% H S 50014 (True 3% False) $EZFHHEEE.

T AFACRL R Bk B B, SERACHS 7.1 & X T drawDate() R #0R! main()pf % JL
1, drawDate() B 0K B KB 70 @y AT, LA drawDigit() 53 22
AT . mainOBRECK BB E AR D BEEERE. WE RGN 5T fe %
75—k, {0 main() &I AABL R —IhfE, XPhdstRe UM IR B AR AT S A BB R

T BT A SIS 7.1 RS, ZREFEITERIARWE 5.7 Fis.

Y

Bl 5.7 SeflfCd 7.1 s 8ok

SCBIARES 7.1 g T REAK-CERBIEELERF, TLUED, EHREEEX
AR, R FE IR ESRME . MO, BRI AL AL X AR 18 SO
Thie AEAL AT R LB E MR ? SLHIIS 7.2 Shi T 5.8 MM, il
B LU SEBIARRS 7.2 FISEBIACRS 7.1, it — PR s B g R R I R

T — il
T Py

| § Python Turtle Gra

& 5.8 sl flit 7.2 IE1T80CH
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—

SRS 7.2 ¢7.2DrawSevenSegDisplay.py

WWNNRNNONRNONNNRNDNONDR B B R e R e e
HOWOSoOWdWNROWOOUAGWHS™WNROY®IG & W

BB B DD D DWW W W W W W W
O U W N O WwWOwNdo b wN

#e7.2DrawSevenSegDisplay.py
import turtle, datetime
def drawGap(): #ZHI%ASHE Ak
turtle.penup ()
turtle. £fd (5)
def drawline (draw): #2%| 5 B30
drawGap ()
turtle.pendown() if draw else turtle.penup()
turtle. £d (40)
drawGap ()
turtle.right (90)
def drawDigit(d): #RWEHFLHLREBE
drawLine (True) if d in [2,3,4,5,6,8,9] else drawLine(False)
drawLine (True) ifdin [0,1,3,4,5,6,7,8,9] else drawLine (False)
drawLine (True) if d in [0,2,3,5,6,8,9] else drawLine (False)
drawLine (True) if d in [0,2,6,8] else drawlLine (False)
turtle.left (90)
drawLine (True) if d in [0,4,5,6,8,9] else drawLine (False)
drawLine (True) if d in [0,2,3,5,6,7,8,9] else drawLine (False)
drawLine (True) if d in [0,1,2,3,4,7,8,9] else drawLine (False)
turtle.left (180)
turtle.penup ()
turtle. £d (20)
def drawDate (date):
turtle.pencolor ("red")
for i in date:
if i == '-":
turtle.write ('4',font=("Arial", 18, "normal"))
turtle.pencolor("green")
turtle.£d (40)
elif i == '=':
turtle.write('H ', font=("Arial", 18, "normal"))
turtle.pencolor ("blue")
turtle.fd (40)

elif i == '+':
turtle.write('H', font=("Arial", 18, "normal"))
else:

drawDigit (eval(i))
def main () :
turtle.setup (800, 350, 200, 200)
turtle.penup ()
turtle. £d(-350)
turtle.pensize (5)
drawDate (datetime.datetime.now() .strftime ('$Y-%m=%d+'))
turtle.hideturtle()
main ()
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FoJ: AR AR BT A

TR AR A R R R ARG, BACENE, i
ATHRAA IR R, LA LA — Bt ek, € AT SRA . |
Rt iR i R R JUAE, FrvA, BRAEETAR S A6 R A AR AR Lk S, +;
" EALGY AR A B A AR L. 4 B4R B R BT, dRAE R AR

o kO B AL :

...........
_____________________________________________________________

B 5 %3]
5.13 iUt I BAAT if-else vEAA MR L4t 7
5.14 A PORHEI LB 7.1 5 28 FTARESATE .
515 RttaseBiARES 7.2 HEE 44 4748 '%Y-Y%m=%d+1E A % XA ?

5.5 R&GER RN

L RA SHARAH—HBR, CALHEIARDILA. Tuﬂm&&‘
| AL ARG

FEFF i — RIS, w0 SRACKD P E AL, AUAH T B i3 A 2R A%,
WARAMEREAT T R . B, FEXMEETRER, BRS TEMNLSH. S8
G Rt o AN J2 T R FH B O X B Wi 5 7 5, 2 e 2 T [ et AT T 0 3 52
e IBAR.

BRECRRE P — R AT ST, ER — RIUHE A LSRRI L oy 4 fE AR
FPAER] . PRECEP R E A A RACRE R, AR He At AR R 240 A 2 SR mT i ] B
B, A M R REMRBEAEPRHAER RS .. ABEMNSET RNk, %
SEBTER BN RERT . T A A B 2 R A SE R

T i) I — o O R AR A E BRI MR T 3, R TTEERAR T 58 A
Y i LT 7 PR, ARG R BOR X P IR — 20— B, A AR R S
FH R Bk BB A B AT . T I AR G AR —Fh A H AR RR R B vk, ol
iof 4 25 TR BT T et 2 ST BRARE 5 O TR AR PP v A B

MBI — Mm% X, eREFREAS N ERENNE. NRE
RN BAFAE ) BEMARN ZIRAERTT . Fln, RER—AINE, HEiE.
R, FRERE, RFRRENGSE: k. 5B, BEEENE ARK
EREERAT N . RO, WR<a>ARXNER, REULE HE<b>R A <a>.<b>,
VT ti<e>R M <a>.<c>(). XRTERARFREN, FICRHRE0EH
Peo ] L, 0 BUR R PR S SRR — A RO R, R4S R
P M—dleRHh (T7i). MUBITHABERE , WM EBEEH T 5 5 Fw
i S5, (AxF G nT URER B 2 A . BRI, T 1 0 5 g P S 0 A ARG B K,
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L H BRI IRTETF

T i 3o R [t 5 FUR AR 7 S A B GO ANRL, TA TE 1 X SR G R i
SEHL I o R SR PR T [0 S AR IR B e A, M FEMR R L E AR 20, IR R
VAR B AR FH T8 R A2 07 g o EL AR W el D R g T AR R A BE ALK
— A G S AR AR 7 I SR T ) X 0735, f Windows #RE RS, skl % 10
NBE 2 AR R RORES?, st f & OB RMFEF . Python i 55 7] I SRFIHI fif
T AR AT ) 3 R PR G T 3, AU AHEAS U I [ X B G o

YRR EEEATU L, WERARI S, R AR F RS . i paX
— Jo) R R B e T3 A — R4 B R N AR B, A BURRF SE R AN T
HE o oV ] ) i R I 2 1 ) X B i R, R BRI 20 D REAR O B TR e R
Fert—FH M5k, RO “ BB BTt

B VTR I bR BN B B R D R R PRI R . R AT
Frla) R R MR IE . BB A R BRI R R B E T, LLIhRedh
HARBAL, — AT EATR.

(1) FEMAE: RARES R ThREDR, ThREHL ARG %

(2) #ARE: BEBRIEISCR R AT RERT 8, ThRESZ (M AR & BEAIC.

5 P R 5 AR R AL B T R 6 BEAE 78 20 4 WA T 050 75 K & BRI 43 o B 143
B ORI SR E T REEAR 2 T I — LB A N R e Bk B e, IF
JRURT e/ b K1) 2 KO (B Bt

| BARL Ao

D AR AR 5 K. ABOMA YR LA R AR R RN AT ERE.
RO R AR AR EE, AERKS AL AORERAR. FRONRSE |
| B A — AT R B AL, SRR A, MBS AL TN A S
E\ii?;‘%, EV LB EAE

________________________________________________________________________

X EESBIARHT 2.1 RSBl RAS 2.3, RVE R B B e £ TAEEAT S, B
K] drawSnake() iR HCES 5E ) D BE BE AR R SE N2 55 . SRS BIARAT 7.1, RH Bk %k
HAehE, ERFRRFME R IR R ER G, MR R, B
LI FRIE— 20 B AR pR BN R ) o T G SRARAS AT, G SR S ARG 7.1
BT, KR T A A R R i 3 e main()RREL, A7 A SR ALK
PR, fo e E I 1 ] main() e BT LT .

R MBS BT AR B R RS, (BTN i AR+ 4
i, EATARRRFRR TR I 2k G5k, AR B AT 84T i AT s

\
]
'
1
1

H 5 %3]
5.16 PN A8 R Bk B RE P — 4 A R B IR )
507 CKIWEL: fi A B KL RS W ALRR P AR, AT 4 B
5.18 RAHEMARE A AR ALESL] 7 PRI
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..........................................................................

BE: BRSPS A 0 X R, i

__________________________________________________________________________

5.6.1 BIFAYE XL

PRBAE g — P AR B, mT DA CAR AR A, R, e mT AR eR BN B ACRY
YR FH o 3 o K SCrb o R g 8 B KRR R I . SR — D S EREH B T
B, &EIFBARERRIAMLE R BAEEAAH RN A BRI, R
Al 16T 93ty o fp e T ]

e b HEIAE] T B 3, B R E R

n!l=n(n—1)(n-2)---(1)

AT SEBXANRE R, BT AE S — A R AR EE R AR L SR 3. WLEE SIS
WRERT 5, WAHB FHE 4, HEKE, nl=n(n-1)!. L L, XPRREGH
T n—FpRILH e I 2

n!={1 n=0
n(n—1)!  otherwise

XANE U 0 BB Fedic g g 1, HABECT Ml e SO XA $ R LA X
ANBEFD 1 R R, SBIHARMEES, FORIKIEIRE 2 TS e NIRRT .,
HE 0. OVZCHIE, BARARBAKIEG .. HERABKT, ATHE - REER
LR SU

fy 3Fe 14 5] 5 #7517 38 U ) P A SR BREARFAE .

(1) fFE—ANREANEE], REFIATEEIEN, ©RMEMRENL.

(2) i — RN HEBILE R

£ T

HE AR IAAR T BIERE, KRR, EIER AL f &K
AA% 6948 P(n)it, )tk R AT H R, ;

(1) i3 E n BREF —AME no B AR . :

(2) B E m (k>0, k HaRK) HFHRL, ﬂ%ﬁwmﬂﬁﬁﬂé'

N o - - - -

5.6.2 I KIER F*

LA vt S0, mT AR 3 S R — A BB e B, A% e B s ] 5.2 o
1B S ATHIR.
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st 5.2 Brafemivh 5.
FRAEF AN RS 0, TEEIFRI 2 OB RAE

s 5.2 m5.2CalFactorial.py
1 def fact(n):
2 if n == 0:
3 return 1
4 else:
5 return n * fact(n-1)
6 num = eval (input ("iFHA—EBH: "))
7 print (fact (abs (int (num))))

factORRBE H i XS I T B 5, TRk TR (W% 5 47). TREIK
AR R R TSR, Rk, TR RS AR HE R IR E] . fact() Rk B T if ¥
AT n ok 0 BTG, 24 n==0, factQRECAFHEA, REHME 1, WH n!=0,
)38 3o 33 R[] n 55 n-1 B S SReRH

T SOBOR N B 9 1 oA BNE IR EE] (n==0), {RIEEE 7 1Tilid abs()
1 int() R FORE F P AN A2 AR SRR, R AR R

1 N e

4720 RTINS oty j

34 R RS VR S, R A A SRR R BN T 4R, R e A A AR R E
R4, OFEREISH. B 5.9 Sl T SR A AR, 490k eR B0 A
A SHM R A2 A A, BAP R RBEFHEE ECRSH, HERA W, 4
HBI G OB HIFREMERN, #REOERLGRIZE, [ ERE AR,

n=5 n=4 n=3
def fact(m): def fact(m): def fact(mn):
if n = 0: if n = 0: if n = 0:
é) return 1 f return 1 g”, return 1
else: else: else:
fact(5) __12_0 return n*fact(n-1) <=——— return nf:nct:(n-l.)<L return n*fact(n-1)
w0 =1 =
def fact(m): def fact(n): def fact(n): 2
if n = 0: if n = 0: if n = 0:
return 1 % return 1 return 1
else: else: else:
return n*fact(n-1) return n*fact(n-1) return n*fact(n-1)

il f

: 1
B 5.9 e st L
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A P s 0 — s R R A A e, 7 D U TG v R [ 2 AR

[t 5.3) F7/F 8 R .

ST PN R s, R R T R

fRPUXA A B R A R A NN SR . KR H BB T
BH K, BANDFHREE NS, BT RE R AP B4R '
IR R R A TR RS AR, e T RN T,
AT I

1 | def reverse(s):
2 return reverse(s[l:]) + s[0]

WEEKA B TARLRL . SOV H AT, s[RI TR, HEn R S,
AT LA B R A R o BATIRAVELFE, 455 F

o >»dat rm:s.(g)' 1
return mzap(s[l 1) + s[0]
>>> reverse ("ABC")
;Recursimm‘:mmr ma&imm recursion depth exceeded

XAMHR R R TCIEPAT reverseR A G H, XK reverse() i %L
BeAHG, BHBEEEE T RE AR AEIHRE. BRIAEH T, i H A 3
1000 JZ, Python B384 £C 1A% . BIRVRE &4 T By 1k Jo PR3 E A it v vk 11
4 1 9 5 I IE R I FE R TR T 1000 20, AT LR dn R AR E .

trecursionlimit (2000) #2000 EHMIEEH

reverse( )i i 38 VIR B DR R B AT BEVH SR . A E A o R 3 DR R A
L2 BTSERE I 77 88, DI, mTCAIEEGIBE T 0 7P 7 iR e o, Bl 745 s
Bl 5.3 e AN AT

L) 5.3 m5.3ReverseString.py

def reverse(s):
if s = ""
return s
else:
return reverse(s[l:]) + s[0]
str = input ("ERA—ANFRFE: ")

print (reverse (str))

N oy U W
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sEp] 5.3 g R E

)

e B

s B 5% 3

| . 519 TFHIARBHBEFRSHZE ().

o u A. PERR B. — i AT

o C. HATHER D. B, AR5 IW
. . 5.20 AWk FE s T DAL i U ) JE A 2

¥ 521 EIARIERA 4K 52

57 L) 8: At L

HAR A AR % EIRR M, ﬁA—imﬁ¥ﬂ¢ ww %ﬁﬁﬁ%i%%%
7S5 . Bk (Koch) 4k 76 A 2 28 SU B2 2k R AR 25 4, B LB 5R0G <)
#(H-V-Koch) T 1904 £, HTHBRIUTIE, RIS k.

Hobil i 2 ) S A 2 RN W vk R .

IE3EH n ACRBIHF 2R BN 8, RN AR Rk h 28 FR BV vk 8. Rl it 2%
WAL 8 0, RAR—DNKEN L MEHZL. MTHZL L, BHZEHH 3 B, b
—BHAK R L3 WA =MBREANINLENR, B33 1 R, ©af 4 44
B P HALBESFREGEE 2 R . 29 E S R RE
n XAT LTS 2 n BYRMSR IR, @il 5.10 Fras.

O 7ok o 2

1k 22 //\\
2m#ama__ﬁgjj\<_ﬁL_

g
SR Aok b 2% m%%

B 5.10 0 B BH6E 28

Fbah R T I3, BRI hli BRI T i@ B A, Sfid AR .
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1 #e8.1DrawKoch.py

2 import turtle

3 def koch(size, n):

4 if n == 0:

5 turtle. fd(size)

6 else:

7 for angle in [0, 60, -120, 60]:
8 turtle.left (angle)

9 koch (size/3, n-1)

10 | def main() :

11 turtle.setup(800,400)

12 turtle.speed (0) # L HEE
13 turtle.penup ()

14 turtle.goto (-300, -50)

15 turtle.pendown ()

16 turtle.pensize (2)

17 koch (600, 3) # O FfrRbak i ZRACRE, Br¥
18 turtle.hideturtle()

19 | main()

|
n B AR 2 f 22 A 25 T 7R m T T W 0° . 60°

R 147

. —120° F160° 435

200 n-1 Bk SEENES 8.1 h mainQRR B E T RYIG S, WIRA R
2RI 2R ML, TR turtle.speed () R it i akivak /b2 L

FHif i N — S B2z DT 4R, QR NE B = MIE T MR AT R . B 45 S

855 8.1 F i) mainOeR %, AN F. L ERGENE G, iR g ar LA K
BEEZGEE, WA 5.1 fix, SEEEE2R.

S 8.2 e8.2DrawKoch.py

1 #e8.2DrawKoch.py

2 import turtle

3 def koch(size, n):

4 if n == 0:

5 turtle. fd(size)

6 else:

7 for angle in [0, 60, -120, 60]:
8 turtle.left (angle)
9 koch(size/3, n-1)
10 | def main() :

11 turtle.setup(600,600)

12 turtle.speed(0)
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13 turtle.penup ()

14 turtle.goto(-200,100)
15 turtle.pendown ()

16 turtle.pensize (2)
17 level=5

18 koch (400, level)

19 turtle.right(120)
20 koch (400, level)

21 turtle.right (120)
22 koch (400, level)

23 turtle.hideturtle()
24 | main()

B 500 Fb 2 05 fE 8

ERe: A LA
CAgs A A kel BEARBEFTXEFELLEADTHNERERE. 2BILAR |
RETTHFIEL, LBTTEROAR, RANEHRFAINSER: R
VMG, SHALTFLE.

v
~

..........................................................

N

L

5.22 AT %A% turtle 2253 A R 2

5.23 fEEceRp R 8.1, {ERIAFIhE R etl, MNELIF, PRy m TR
238

524 ESCEEIACHD 8.1, &SRl th 2k i 2 HIg . .
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5.8 Python /& &

B pythmwsswua&, FEEEATRLTHICA. ;

Python f#FF 2R4R4L T 68 NN ERE, XERBATETIHEELERMEM, Wk
5.4 . H, 7736 MELIEAR TP B, FEEEEE.

% 54 Python IR ERHTIFE (£ 681)

abs() id() round() compile() locals()
all() input() set() dir() map()
any() int() sorted() exec() memoryview()
asci() len() str() enumerate() next()
bin() list() tuple() filter() object()
bool() max() type() format() property()
chr() min() zip() frozenset() repr()
complex() oct() getattr() setattr()
dict() open() globals() slice()
divmod() ord() bytes() hasattr() staticmethod()
eval() pow() delattr() help() sum()
float() print() bytearray() isinstance() super()
hash() range() callable() issubclass() vars()
hex() reversed() classmethod() iter() __import()

23 BR BB AR, FCAt i R 8 B 0 bR BORHHE JE SR P AN AR AL
allOBR B — B XA A HARRAL, WRAPFATTHEE R True, WHRIA] True,

MR B False. 5 EFERME, BE O, FFEFHE"™, FH R[S 41 False.

any()BR 0  all()eR BOH e, HOEEA B B0 2K R P AR Ao] — AN 2 True, WIR[E] True,
A C EH A False iR [B] False.

hash() & %00 T GE 8 V1S 0G A5 (1) S LR [B] 3 75 (8

id() oR oA — N AR [Pl — 255, BHE AR5 AN, AT DOl b A g AN As
TR A R W R 7S . Python #5040 47 6 76 A 77 0 O Hb BE A b SLnfE—
Hi'T .

reversed() % £ B 5y A\ 21 5 BoE 25 80 130 e A K

sorted()eR B — N FHIEATHEF, BRIAM/NEKHER

type() R Bk [ A B s %o R frg A 7

R BR ) — s G

>>1s =11, 2,5 0 m"i
RUNey" 7 ainah &
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Python 1% # F

525 VI typeQRRE A IR RS, VR B TR AT IR A .

526 iEMEA lenQRRET R, T AL FRPUTRBKE TS, WBEED
IUERE N

5.27 1EMEH hex() R ¥sr B TH 5 # 4 1 024, 12 800, 65 536 [+l

A E NG

ATEEENDT KBTS E 8, AHE R B E . lambda B 56 . B
HOB AR S B BRI A RS E N . ATEENH T datetime B I] H 1% 504
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Fi, FFE 1 T G BB I, EAR T ] A R B0 A 2 I S AR R I LA 2k -

B4 3 A

5.1 TR 3.5 Wi T AN R B A%, H R AR AR, i
5.12 7 B K HE 4% o

————————t————t —— ——

CIC, — 5 S P W, M—— —

o —— e —— — —

P 5.12 KR M

5.2 SEI isOddOR %, SEOWEH, WwRBECHTE, E&E True, #HNRMEA]
False.

53 SEBL isNumQR L, SECOh—DNERFS, MRXANFERHHEE T, 34
e B HEIR, WHR[E] True, 5 W [E] False,

54 SEHL multiQBRE, SEABAR, REIFTA SR,

5.5 SEBLisPrime() R ¥, ZSEONEER, TH RO, WIRBEEGR A, R
True, 5W/iR[H] False,

5.6 {#iH datetime £, X H QR4 HEHEHALT 10 FyH #R K.

5.7 DOEES R VEENUE R RIENSE BN TTRE], ZEIRET BTk,
EHE AT — MBI R EES, R MBS X% FiEF
WA 7EBf [ PG, MIE7EFE LRSS T 3 ANEEMN, AN LE 64
IAFPERA S A RO RS, HERBRAKNREBMEBAE R, BRT &F 87
PSR . GBS ¥ B A R BB A A PR BB A AT £, XAMFEH
WA HRBN T RAES e, RIS SE, FHBER. T REm
ERIMUY, MM RETEENFEMMN: RGBS M7, 7R
AETE 3 MM Z a5 . B AR FARBAEE /O T L. B 5.13 4l T 30%
EiE el E, Heh, 3 AMFE A AL B #il C &R,
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=

A B C
B 513 DU T Y s e P
DRSS — N EUAHER, L) R b i ¥ pr BB A Bah3 C. A
Python w5 —MNIUEIE BB R AL, KA EIH 7 MR XA, BRI DG
HIZE, MBI BIRE.
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I PLIRASG S AT, TTADBARTE S -
Computers are good at following instructions, but not at reading your mind.
JEGNEE « %% 4%F (Donald Knuth)
A SR AR P B BOR B S R
HERSCR A Tex BIRBIA, (NIRRT ZAR) BRI

.......................

(1) THE3 REARAGBHKA.

(2) FRFFI LM ISR Python H1 51K .
(3) ERfF7 L2 IF 542 Python S FEH] .
(4) IEBRFIREHRERE L, WHEHELH .
(5) EHTFHAER IR ERER -

(6) iz AL Bl R RAT SCARILE o

-~ —’

fErP RS L b, (= EE ) IS 2w B K iz —. B
ANV 8, B ERACE NER T LG O AT G ) W 4o XL T 52 A W)
MBS EN, JLFEKE T (ZEE . ZBPEE MM AER M e, RS
RDTIHIEM? AANREXS, AAGRERSE, 20 AN B R 8%

ZOEE, &R MEFL (ZHE AWHHRREE.
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6.1 AT ERMAE

. . . . 2, e e o o o o o .

25 WMOHBERH AR LR KRR LR BBRBE—RT, BEH !
ﬁ%ﬂh3§ B ER. XA RE. ;

TR A2 B ROR R AT 228, Tl E WSS E, TP X
— BT HE R AL

(1) %55 — 413 {python, data, function, list, loop}, T4 AR AL,

(2) ghE— N EBFEAEFER, Sk B L e,

(3) —IRSER =4 TIRZAEIE, XX LR BEHAT 7 .

CLBR G a8 B, fEVHE — AN iR K E 26T, RIP R EMH N EEER
XA, P41, TEREANEE. ARAMERTE: BRI
ANk, WBR®AZ EMCAX4y, #ltn, ao0l, a02 RIEM#SE . B A E;
BE R — AN EIR AR IX A BEE, AT RERRA RS 4, filtn a RoR
XHTCE, a0 ZAE DI, a[llhE - ANICHE. AT RBANELGE? BR,
WA REL . BUE BRI 500 NTASE S A, A ROk R KA
sEak, XA CERME R R, AF TR EAE.

BIENE TR, QFREECEEA, FACRAMEHRR, XHRAIY
AR — R, XPh RN — B R O A SR KA. R, sehRitsE
HIAF A K [R] I Ak BE 22 AN B0 1 00, IX 75 220 2 N Ui A ZUIR R I 4 — &R,
X FhREIE R 2 AN B I R BN A R 2

HEHAHE R R R R 2 A R BB s A W) R R M Bl A 2Rk, it B — %R
EBIEREER . BAS . MESIHZ KR, AaBIRRR LIS K 3 2.
FRFIRAY, ARG AR,

JPRIRR R —ATeER AR, STERZMEFELREXR, BEFSUH, TEZMN
AN HEA o

HARME-ANILERES, KEZNER, MHETRAEES P17

RS S R “ - " BAE T AL A, A TC R — RN, 271 H(key, value).

£ Python 1, #F—3K41 & ¥R LR N — Nk A AR EIRKR, 454
PR, HEEE R MR E 6.1 fiar, Ho bkl A% 7R Python %
FFI B KA,

6.1.1 JFHIEH

JPHURB R — e n R R, TR ARG RR, BTSN, Pk
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A BARER RN FHRE T RS . 80D, @RBEANFI—NaT, B,
n NEIFE) S, AT LARRWF

S=Sq: Sy, Sz eee s Sp
FAF H(str) (3.54%)
— FFFIRHE —E JE4(tuple) (6.1%)
FF(list) (6.2744)
AEHWEH —— RE%A H A (set) (6.145)
—— M ER - #(map) (6.4%5)

B6.1 AEBARERMLRT RG]

M ) F A AR R, R T ARRR B B, R
B2 AnE, BAHE s K19 . XFRAES B TR RS & BRR 70T LA
RN P HE S, B, X LR FEE S KRR AR E

n=l

>,
i=0

H TG FE Z [RIAFLENUT K 2R, BT LA 31 vh n] AAFAE S AE RME A EAN R 6 % .
FPHIRB LR R A KRR (in)y KBV RE (en(). 2 ([, TTEAH
CCIYS 71V

Python i & " H R Z HIE LB R IFHIKRY, Hrb LR HEEMZ str CERFHD.
tuple (JL41) Fl list (FIR). FHRFH (str) ATUFERLERL —FHIEFAE, BT
FHERL. FE, HTFRHRERETSEAER—FHREARE-NEN, HEEFE
PERFEAKHR LKA . ST REE 0 NEREBNBIET AT B FHHER ., ol E kG
R E R, HAETEE A GE R e S bR . 712 W) — AN ] DS SO T 31
KR, R, e 6.2 TiEMNH. LMbF RABHERR, REERF
FIKAY, #alLAERARRMRS AR, BIIEREYSFS R AEERTS, WE 6.2
Fi7R e

B I 38 U5
-5 :, -3 -2 -1
"BIT" 3.1415 1024 (2,3) ["E",9]
0 1 2 3 4
IE [ W75 B

6.2 FIARMHERSIKER

FPRIRRIAT 12 MBI BRI R B, sk 6.1 fioR.
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5 6.1 ﬁ?‘lﬁiﬂﬂlﬁlﬁﬁf’ﬁﬂiﬂﬁﬂ (#1219

EN E ‘ Tl T e
xins WIR x /& s (0GR, & Tme, ﬁmu:z@ False
xnotins WR x AR s oo, &6 True, 75 0)iR[A] False
PEY! R s At
s*n ok n*s K% s il n ik

s[i]

%50, BEFFIIOE i GRE

s(i: j]

SR, REMEE S s 3 1B A RN TR (AEER AR

s[i: j: k]

Lo, R EIES s 1B j Ao ER kY BEI TS

len(s) 751 s ICEANE (KB

min(s) JF5 s Pty iR TE

max(s) Fe3 s i i Ko

s.index(x[. i[, j1]) S5 s s i FFORE § AL E P — IR BLICE x AL
s.count(x) 5 s B x 18

Je4L (tuple) JEFPRISRAL A UBAFRR IR AL, K0 e — BLAU M A Re s is
TCH R L BRI LRI, BRRFESWE. FEVE SR T
4 Al. Python HILARMESMBEES (ATEk) RKFR, #iltm:

A BTG I T A A S K e E R B TR AT, @ 4 o i 754 creature, ]
PAKE B 4E S, BERE S EARRTEE XOER FARLER. —Nndn iy S
A RARIEE, WMUCRHZHESIRIGER, Hlancdl color a4 T m4l
creature, W] LLH] color[-11[213KHUX WG At . JCALER T H T Rk B 2 R W 4h, &
WHRTWR 3 FpEol: R iR al . g@‘iﬁﬁffﬁtfﬁ TEEAEE T, Bt

6.1.2 E/AERH

RARUGHFPREOME B, WEE o MREMETIEF4E. 4
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AR EATER, TRRR AR EE SRR, PR 7 AL .
TS, PR, FRMBEGRKTA LT EHIRRE, FREEAEEHRTHEIR.
Python 4 % 3% th & [ SE JUR KA 578 F BEH EORT R TR UT RIS . el
HEAT W I S KR ER T LA SE A JCH . Python 424 T —Fh Rl 4 B9 R AR R

XERHEEWABRRNETLR, MAXENERHEGIR. TG, \mHL
B AE 55— A B e L A B

HTHRAREFUAE, CEARIIMLEN#BS, AEDH, KEaHuRTL
AW IMSMER . RERKIES (1) Fox, WLABEE LR RS, Flu:

M EBIMTELER], dTHRAEITRELFN, LEMITERRS & BTl LA
—Bl. HTHRAETER T, FHESAMESLENER TE.

set(x) R H AT LU FAE SR & M KIS Hr] URAEATA & B KA, &[R4 5
RALERBHFHERNES, Bl:

RERIA 10 MRIERF, W 6.2 fim.
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#®6.2 EARAMBMEF H10D

® O ®

EL

S - T 8% S.difference(T)

BE—ANEES, ORFEES S PEAERS THRITR

S-=T &, S.difference update(T) HEHES S, AFBEES S PEAERS THRTR

S & T =f, S.intersection(T)

BE—AFES, AFBFANEESSHTHRTER

S&=T & S.intersection_update(T) | EHES S, WHHFAMNEELS SH T hHCE

SAT g s.symmetric_difference(T)

RE—ANFES, AFEEESHT PHTE, BAERER
AP T ER

=AT gz

EHESS, UFEES ST PR, EARMEFRNE

s.symmetric_difference update(T) | JHHITCE

S|T 5k S.union(T)

BE-AHES, AFEESSMTHRAIAILER

S=|T =¥ S.update(T)

HHES S, AIEESSMTPHRIALRE

S<=T 1 S.issubset(T)

WERSE THREES & TMT4E, KA True, 75 NIE[M
False, wJLLA] S<T JWF S &2 T MEH T4

S>=T 5 S.issuperset(T)

WRS S THFSKS & T HEEE, &E True, FHNHEE
False, aJLLH] S>T Hlr S B7ER T ) %

R BAERTRIE T A RRM 4 FEEARE: TE (&), HE (D ZL .
FhEE (), BAEZEEHEE A, W 6.3 FrirR.

B 6.3 EHAEBM 4 FIEEAEE

RERA 10 MRAER BT, WK 6.3 PR,
#63 EERWMBERRSAE H10D

e R B ik i &
S.add(x) WUREIEI x AESES S, ¥ x #in3 s
S.clear() BB S i B A BdiE 1
S.copy() BRIEIEA S H—AEIA
S.pop() PEHLIR[FIE S S i —AN T, R S A%, 74 KeyEror 5%
S.discard(x) MR xEEE S, BRZLE: WHEx AEESS P, P

S.remove(x)

WR xfELE S, BERiZILE: ALEN™E KeyError 7§

S.isdisjoint(T)

WREE S5 TEAMFITE, BIA True

len(S) RAHES S T EM
xin$ W x &2 S HILE, R[E| True, FHNIRME| False
x not in S R x A S [ HE, RE True, 750 [A] False

RERMEERT 3 GE: HREXRRIK. cH&EERMRERES, 5.
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BRI AT R E BT RIR E R AL, Ol R AR e .

6.1.3 BREFHRR

o BUMERE “R-H” BIRTNAE, BAAELE -DMREN, BITER(Key,
value), JCRZIARTIFH]. HAEN (key, value)2 —Fh IR R, T EIEME B
BHRAR, XRSEBIWIE 6.4 Bior.

af
l’i%ﬁﬁ><5@. ShEpEE: At
B i '35 PIEREI e Wit
HE
6.4 BRI SERFIERE RN S
B (key) x— @Mk, AT AFRMEN —ANKRAEIGH, 4 (value) 2@

RIAA, BEXZIE T —MEEMEE. REEME SRS, HTEEnE
k. {E Python 1, BRGFRRIFFELIF I (dict) A, 6.4.1 Frkit— NG F KA,

B 5%

6.1 IEHLBOTHMESHKX R, BT SEHTHMES K EHE#R?

6.2 BMNMESE: S1={1,3,5,6}, S2={2,5,6}, ifil5 S1/S2. S1&S2, S1182 #
S1-S2 fH .

63 RBEFI. FEEMBSEEIE X RERNE X.

6.2 BRI FoEME




160 E—#4% KA Python i H

6.2.1 FIREBHBS

% (list) £ 0 AREMNEEIANEFFH, BTFIRE. 5n4Ar
[, BRI Py AR AR, T [ e S o BRI AT R e
oo FIRBAKERS, STRERWUARR, AR R,

HTFIRE TRFIKRE, Bl s M SRR R R R RAER Gn). KAV ER%
(len()~ 4+ H ([1) U AT LA R4 FH IF i 326 384 )57 5 0 B 1) 3PP 55, T LR A A
WHILLBRIRAER (<. <=, =, 1=, >=, >) BHTHIR, FIRMHESLER LR B
PETU B UL

FIRATFES ([ FLox, WATLUEL list() s HCk o4 87 77 d F AL I 3R
B listOR IR\ —AEFIER, Filan:

‘?%ﬁﬂ@ﬁ‘%ﬂ”ﬂ R BN B — ALK, lillﬂ:, iJi%M\‘E:EJiEJCEl‘J%Iﬁ‘
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WA A R, (R — AN BRI 5 — MR RAERFISIRA R, pln:

TR, Is RSCBRBARIRAE =, PRI R . K 1s WEL 5K 1t {URE™
HEnt B3 Is W—ANFTIIBIH, BEI, 1t f s 28RO SERREOR[425,"BIT", 1024]()
FRa s M, BSEHE R0, B, B Is BREMEKT It XAMRRME
6.5 iz

>>>1s = [425, "BIT", 1024] ls\
>>>1t = 1s :> [4?5,"31‘1“',1024]
>>>1s[0] = 0 = | |
>>>1t 0

6.5 FIFXTZMIBIEFG]H

6.2.2 FIREBIRERIE

FIRRIFHIHEA, FHk, * 6.1 12 NFEFIFERY 3R AF 15 R ek Bk vl N 51
KRB, HTFIRRITER, R 6.445H T HIRIEBBIMG 14 4 & EERTT4.

iﬁ64 FIREZFAMERSEAE (K141

7 P ‘_“.‘.,A,;_ wr S T |§ & R N
Is[i] = x B2 1s 5 1 BRIk x

Is[iz j] =1t FAFIZE It B8R 1s 55 1 205 j B (AE5E 5L FRED
Is[i: j: k] =1t FHF 2 1t B 45103 1s oo i 3058 § L k O B 80 Bk
del Is[i: j] JER 2 1s 55 i BU5E j OB, S0 T 1s[i: j1=(

del Is[i: j: k] BRI 1s 55 1 23 § TULL k Ok 25 Hr S

Is+=1t 5 s.extend(lt) HHIR 1t TEIINE|FE Is h

Is *=n EHFIE s, HouHEEL n K

Is.append(x) EHNE Is BJSHIM— 0 x

Is.clear() B 1s o () T A 76 3%

Is.copy() R —ANFINER, s PRI CE

Is.insert(i, x) TESZE 1s (38 1 A7 B N Jc % x

Is.pop(i) BHIE Is PRI | BUCERUHIEM R Z L E
Is.remove(x) F o) ML — Ao x MBR

Is.reverse(x) B3R 1s TR0 B

IR AT T AR R A S SF T RE,
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s

Eid) b, viistBINEERER KR T AR, TS viist[1:318 5 — A5 R E
B WEERMRE, LM DIIRSEEY —DMFIRMEN, Python AERMAM5
RAE—HE, (HEPE “ 2R DR BN, .

VIst{L3]F PRI S AN IEER, MIURER A4 T 3 ANJ6%, Python H32 Xl
Jis JEARGHRE, vist SSEREE TMESNRPFHEZRITE. A, 4EHEEE
DICHEBAESIRN, JRIIRICR AN D ] DB LRSS 5 2 5 5 /b Ie 38 S P

_ B 22 70 2 W4 A\ U RS .

PR 6-1. 157G —HE, FUREAT LI for-in ¥ AR HETT AEHEAT, ARG R T
Python I for <{ERBRL> in <FIKL>:

% _ Sk,

PR — A R BIR A, ERAMEERKEE . IRAXBBIRN6E,

O

B el IFHRAET R LA PR v A A 4 A MR SR R R B

:Ji”# Python 3 VB I 51| e K 7Y

R r—-

m|Xl[m] 22543
' 2 6.4 3% 15=[2,5,7,1,6], WXt HRAL I TR TF R RS BHS . 8w i
{# ] Python P T & %5,

6.5 %% 1s1=[30,1,2,0], 1s2=[1,21,133], & HLEZFHAHIFK.




Fotw HAEEHFHAE 163

6.6 ¥ Is1=[1,43], 1s2=Is1, Is1[0]=22, it IFBHEHNFIRKIZHER.
6.7 3 1s=[[2,3,7],[[3,5],251,[0,9]], len(ls)fEi &% 71>?

6.3 FL£f] 9: EARGIHEITH

19(,‘
o‘T
_>.
i
o
¥
bl
P
5
.+
=
&
=
=

SRV RN BB dhRt . BURSEE D YURMIEA ], A O i)
FEMBARGR T — 1258, Bl “4iih2 7. Python [1)513R 40 45 H) BE 8 SR S A
AR GE T ]« A DU MR SR B vt ) B 01, SR — AN R KB A A i
i, BIPME. prdEE. AL

— BRI S=s0, 51, **, Sw1» HEAFEME. FAEED NFRUT

m=(§s,.)/n
i=0

d=$§m—mhm-n
i=0

WAL EEE S T SR AN ELR (ERE KB IBFEHER G, Ab T (e
PEERBEIEE. WHE o 2T WS S KRbreE 2 — MR, TTURRHN
Sun(n=0,1,2,+); WIR n RABEL, JFH| S AAFAAE— DAL E, W A7 83 b i
H 6] 5 AN BB 1 39ME, Bl (swnartswn)/2. BT, (5,2,1,3,4) (PR 802 3, 1
(4,2,1,3) [P EURQ+3)/2 K 2.5, XA S PO #ik T .

BN WP X MREREIRE—HEE

AbFE . 3 Y R S5 R R

Wi I ARrEZE A3

T FEME bR R B0 3 AARFE IV E AR, RSO B 5
FERF. 5 X getNum()ef B PN IR 500E, mean()BR 3t B4, dev(ifi 3
WEAREZE, medianQREH AR BT % BAS PR SR O BN,
FTEL, A B RAE A AR AN B (O BR KA . SeBiACHS 9.1 A CHgtn

LA 9.1 9.1CalStatistics.py

#e9.1Calstatistics.py
from math import sgrt

def getNum(): #IREUH P A
nums = []
iNumStr = input (“FEAKT (HEMAEERH): ")
while iNumStr != "":
nums . append (eval (iNumStr) )

~N oy s W N

O,
BAA 6-1

HEEXYOHEITE
° J
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iNumStr = input ("HMART (EEMAEFEH): ")
return nums
10 | def mean (numbers): #itBF¥HE
11 s =0.0
12 for num in numbers:
13 s = s + num
14 return s / len(numbers)
15 | def dev(numbers, mean): #iHFE
16 sdev = 0.0
17 for num in numbers:
18 sdev = sdev + (num - mean) **2
19 return sqgrt(sdev / (len(numbers)-1))
20 | def median (numbers) : #i-E A%
2 sorted (numbers)
22 size = len (numbers)
23 if size % 2 == 0:
24 med = (numbers[size//2-1] + numbers[size//2])/2
25 else:
26 med = numbers([size//2]
27 return med
28 |n = getNum() #FHER¥
29 |m = mean(n)
30 | print ("SEIME: ()}, HE: (.2}, PAH: (). " . format (m,\
dev(n,m) ,median(n)))

HFEFIEIT AR W T

FRITHEAR NG 28 1T IFEAHAT, SE/5 A getNum(), mean(). dev()F] median()
PRIHC. ) H R B AL et RE 05 52 R ARRD I8 InARAS e mT et . B9 R B ST
KT 1R R A

getNum() i EUIEFF M6 6 K1 F P AN ECE, M4 4% Enter SENHEH,
FT AT BAE R AFAE nums 5%, %1% nums PILGALI 2 XA, T 5 R 4 2 T 4
I .

mean() B B 77 258 s 0 5% %1 % numbers KA 45 5, Hd, for iBEA)EKRMNF
#% numbers U AN IR, KNP s RS, HEF numbers FHEJE— 0
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#. )5, i return iR [EEEME, len(numbers) H it AR KK AL

W TR, HEATEEORGOTHM, BT mean(R M C LA LIHEF
ff, BN N — BRI AR devOR L. devOR P (val)**2 B Tit54 val
(15 77, sqrt(val)it-5 val f°F R .

AR E E , F7 $ R $ median() & S5 (] Python P4 E K%Y sorted()Xt
§1% numbers BEATHEFF, ARG MR AL E0E ST R B

B R AE ST ABIR e R TR EE MR, EEREUT 3K,

(1) Flgef—AEhAS KR M BRGEH, T LURYE 7k s > e % o

(2) BIFM— R a7 M AR T W e T E BT R

(3) FIFHRAE T S5/ 78 2 67 B ] 7 2 B T 45 76 26 38 5 7k o

B vasesx
A BRI PR — AR, TR RS RS HARF A
. PEBRE RIS HHKSINAY R, KRR ERRT A |
L), TR —FEEE ARG, :
| ARBERGIAAA 2016 £ L¥E L EBHEE, EEFERERANTL |
'R&Ansmm,é@%&AﬁTim&A¢ﬁ&wswm,%%é@§f*
B RMAKT S,

______________________________________

%H 5 %)
6.8 IHEEHIAAS 9.1 FHIZE 21 47, fEH sorted() eR E SEBLEHE (9 % S HE S o
6.9 iHESLHIAHT 9.1 Fh i neR %, SCIEAME . HmAMERITHE AT .
6.10 M EEE KL RRAT KRGS RS, B AL BRI ARG R AR )
o

BE: FREROL OARSAMUESHES, KA KERS, TARER
L RIMES R,

.........................................................................

(S gt

6.4.1 FHEBHHES

IR RAFERNR BRI A FFH . S5 5 R PG, AT DUl 850
RIIRERE, BNRIIZAREINRP TS, FIRMRTIERR “<BH)F5>
BER<BRTINE>".

RENAHRFRGEERENEBERTR, B, ERRAERRTHEEN,
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AT G 4HE ST ER, MRS BEMNFS. EREAET, RE—1
5 BARS —AME BT T RN, TRRERS | ISR R {E R
AT, B — M R (IS D) SRUTRIE (EAERED. SEBRRA
HiR% “@MEx” WBlF, B, gamRiEsE, AP ARNEG. mEgmEazE
KA, ERGHAEHE. B TRARFS, TEEHIRERBATA AN
%5l.

W RS B A B P B A FE M WL, Python 5 Rl 7
SEPRM . Python ¥ 3w O F ST LB I KRGS ({}) #n, @il k.

(<t 1>:<fl 1>, <B2>:<fli2>, .. , <@ n>:<{fn>)

Hop, SRS S ER, AREEXHEE ST, M Python Bt IE#
B, BT AES WURRES, Fib7fm b LA MES KR, MRE
st AT EAGEER . My, oLt G UTR2REN RS, Tl
E*Aﬁim$ﬂ b#%@%ﬁﬁ%mﬁﬁﬁ

TERE], FIATEHORIKIUT 5 QIR Z WIRIBUP A, XA R R, TR
HRBMELE, BTN TR BA T 5 WRBREF— A P nE U,
i EAEFIR, AR T .

I T B R A AR R s ST R R AL, IO R TS RSB il -

— ke ul, D BT R B R, SR S K
<> = <F AR>S (<>
- Bl SE AN A A5 onT LU L p3E S 6 U ) R SE B, il

BEER, TR T AR SR OB S, BB T LU AR R K
i, @ﬁﬁ?ﬁﬁxmiﬂ Python 7SR E# i, HEW LUFAE L+ BN

#ﬂ,éﬂﬁhiiﬂ *ﬁﬁﬂ,ﬁﬁﬁ¥ﬁiﬂ &#ﬁﬂiﬂfgﬁﬁ

L3l sk, mum%wm FHEIRAFHE S RIA, @it
-A—#ﬁ#?lﬁ&;ﬂ&ﬁ, Wide, BE AP HRER, mﬁmﬂ*
(Python iBEF, FHE. SR LAFHRAKT I, FRRAFHAI. |

N e e s T e v e T e e S mc e w s R e e e e e Y e i e e I T o S P D e e e P
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6.4.2 FHERIFBIME

L55F AR, Python S-St 4 R IR AE 7 5o A FIRHE 57T AR 3,
FEARE R, LS S AT LU e R, Bl

HEMEAARES () U —NERTH, HFELPHES (D mIn
7_[3?:1 gﬂﬁﬂ:

HEERENR, REESAMBARESRR, BEEMXES () El—
ANERFI, MARES. EREES T EMH R set().

¥ WLAE Python A 5 tht TR AT THT [ et S 07 sUSE B, Rt Ay — S L[99, K
H<a><b>Q#t X, BEAh, A L0 BRI THRAFE 70, REREMTIEWEK 6.5
FiR.

*65 '—?‘L&?S&E‘Jﬁ%l*ﬂ)‘i;i (# 9 A)

<d>keys() - AR

<d>.values() I [ A AR B

<d>.items() R B AT AR

<d>.get(<key>,<default>) AT AR DU [ AR AR, 75 03 [ BRA
<d>.pop(<key>,<default>) SAFAE IR [PUAH R A, )i N B SR, 75 DU [ BRI i
<d>.popitem() BHALA 7 S — AN B, oG4 (key, value)JE IR [F]
<d>.clear() TR BT A R

del <d>[<key>] T B - gt o e — AN R R X

<key> in <d> i R A P R [A] True, 75 /IR [E] False

R AR, SR A keys(). values() Al items() J7 53R M) 7)) F 2K
&,TUXﬁmwﬁﬁﬁﬂﬁﬁﬁﬁﬁﬂﬁ
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HH AR AR, FHATLUE for-in AN HITRMAITE, BAEE
ik
for <EA> in <FHHL>:
<>
i X TP A S TS, ik, for fEMRMIMARZRFHMRTE.
WR T ERGENNE, WUEE RSP ET get) %K E .

7 Ui I SE B SRELX IR (0B A 4 e SR [ 2 A S TR A SR AR A R 5
+rRE, RAAEAERKE. BERMREXNKEES. b T EGFHNRAERF

0 i, TR AT AR

D (D FREMMIS, SEAUBARS, AR

(2) T ITEURE ARG ViR
(3) FUACKER TR, AT LUE o 6 £ B A S LA n s 8 R EL %

&H 5 4%3
6.11 RIS fEF I, [F—N AT LA AN B AME .
------ o 6.12 7t D={"5Kk —=":88,"F[[":90," £ 1 ":73," B /":82}, 5 FHI#HEMK

BF%> 6-2. R
/8B4 ZE Python (MZD

(1) [mF g ExT “"8&t"907,

(2) BB F "X R {E N 93.

(3) MR "3BX 75 % I £ B AR X

6.13 FIHZIE# T el @ M2 ( Do
A. d={1:[1,2],3:[3.4]} B. d={[1,2]:1,(3,4]:3}
C. d={(1,2):1,(3,4):3} D. d={l:"5k= ",3:"Z[ "}
E. d={ "= "1,"Z "3}

6.14 Xf T4 d={"abc":1, "qwe":3, "zxc":2}, len(d)1%5 R 2L /> ?
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6.5 Mk 4: jieba E HyfE

..............................................................

. jieba £ Python A FEME 25 b LA EKE, =

N o ! - - - - -

6.5.1 jieba ERER

T —B 3 S0 3C A, 4" China is a great country", 1 5 A5 S HREUH ) ],
T B A R AL ER (Y split() 7 VBRI RT, il

Rifn, XF—BPcAk, flm, "PEE—AMEROEXK", KA R I
(RREFR) 4y WAE, PR30 SCART] DU 25 4% 8# bR s fF 5 20 R, 1 b S8 3]
Z /R BRTF, XRPXREPES AN “Hid” mE. BEit, 2
"R E AR E R S AR E T2 A R I "ERE R
B .

jieba (“45E1”) & Python H—ANEE M5 = J7 o 3040 A B BU%E, Bl

jicba 55 = J5 P, A A Python et B, DRtk 7B pip #4508,
FAk 37755 % 8.6 1i. pip M WTF:

jieba JE [ 73] JRER A — AN SCIR R, 5 01 B PN AR 5 20 1] E EAT LE
X, I B S5 R B A R T AR B B AR 4. BR T 401, jieba iS4 LI
R SCHH SCHR] [ T RE -

jieba FESCHF 3 Fpopialfiia: WA, K00 T ROMERHLDIT, & & SCA T
AR, AT T AT DS (A R ok, HUE R, BRARENRRE .

X RGN, AR L, MCEERYIS, REdREE, &4 M
TR0

6.5.2 jieba FEfEHT

jieba B E EHRALIMATIAE, AT LAREBY B € oM ia i . jieba FER R A E B

BRAR -1 |
Python fRiES% |
=2 random, jieba.
datetime &
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Bk 6.6 i
# 6.6 jieba EEFARSIREH (F 7
_—om g e e e e -

jieba.cut(s) b 277 S WS Al R NI BV 0 €7 T
jieba.cut(s, cut_all=True) A, Hit SCAR s HETE AT RE IR LA
jieba.cut_for_search(s) RSB, EERRIIFERLRTIWN0 TR
jieba.lcut(s) K, kP —ANFRER, BRI
jieba.lcut(s, cut_all=True) R, REl—ANFIFRER, BEA
jieba.lcut_for_search(s) HRIVER, RE—AFIRAER, BIUER
jieba.add word(w) [543 1] ] S o 388 o 1] w

Bt Bk rinl e gL, Z6IWF

jieba.lcut() ek R [RDRS AR, it K40 10) ik 5 SE 98 BLAS 2 43 4 RS 0 SO AR
jieba.lcut(,True) e HOR [7] 44, 4 HH B 46 SCAS b A 7= A 10 B A il L, 0 M i
jieba.lcut_for_search()ek HUR 48 % 5 A, 2B Y EPATHIFIRR, REHEN
Hep KA — B0 KB4 R . B THIRXMER ARG, BIGEEH Lk 3
A i % 3 [0 51) 2 2 784 11 301 bR 5

BOATFEL T, & 6.6 T jieba.cut()2% 6 /™41 ial iR K AW 8w BE R B 5 SLIK
Bid, A8 455, Pl FEhARBEE KA AER b, (850 5 g
5 KR AR v ST % T8 B A SR AR D — AN o X T TR IR M 4R, AT B i
jieba.add_word() ek % 7 43 1] FESS fn, 941«

jieba FEIEAT S -F & ) 23w DhRE, W K [ AR VE 5 AL BRI, AW AR FRAAA .
HARE 6.6 P 7 A>9) i o B 5 AL BR LK 43 15 mh ST A AR 6 1 43 i 1) AL
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B

B =5k

'mﬁaﬁﬁ%%ﬁé%ﬁﬁﬁiﬁﬁﬁfiﬁE?%é&ﬁ?@iﬁ%ﬁéﬁ}
J. KB S REAIEE AT L L ST L. Python |
THRT —AFHRA AN EETE, HEZFEOTFLEIARANER, B, |
m@mﬁ%ﬁﬁzfﬁiﬁ+%&ﬁ.&ﬁmm#@ﬁ,mmw@%mﬁﬁm@
ﬁ%ifﬁ&%iﬂ935¢mh%ﬁﬁkﬁﬁﬁ$ii?Hﬁwﬁ%i&%£j
%, ¥E6F =5 ENAZ Python R¥f LR MIRIE. A& Python &2 LK, — |
AL Y B = 5 R RO A AR -

-- - e - - -

1
t
)
'
t
'
1
'
1
1}
t
1
1
L}
|}
]
[}
i
.

B 5 %3]

6.15 WI{EFE P 5| H jieba JFE?

6.16 i H] jieba.cut()xf “ 4 N RILFE L — AN RMEK” #AT0H, il
iR, B ZIERBEWN Y| RER,

6.17 ) 43 i) il L rp N — L858 (K X 48 TV, 4 S )1 O 8403 0ER

6.6 £ 10: XA MLt

ERZBHU T, RBEOXFEMRE: & F—RaE s, FE%HHHh 20
BRG], A TBEE TR N A fEXT NS BT B R R MARA, tha
BB [FFER ) X ARG e

MIBEE B, AT R RS, B SO th AN A R — AN s, i
WAL — U MIORTHEER N 1. W CURE b B, T8 M, HIR<id><ih
PLRE BB, AR AT AR PG e . X R R 7 SRR AR 3

I, SR SR AR PR SRS T 1) . 1% 1) L TPO R A T

fN: ASCHFP R S

R SRAD T BB S5 K G vial i B

fith: SCHREP R LA 10 A FiE K BBk

YESCICA LA BObR ) 755K 23 B i), KA A 4T B AR R 5 5, 6.6.1
WG R SCAG IR T DR Z 0B KRR DB, FExtrh 3o
AT 40, 6.6.2 A BE0 it vh SO A R i 2.

6.6.1 Hamlet 3 AP T

Hamlet, (WG4, A6+ M —2 SRR &, YEd T 58 25300 AU
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T2 A I T AL LI o7 e 0 S R UIRAE S I ) BUSUR AU B o o M A F R )
] (EFEMIL), RREBATH SCEE SO KB m ek, 1R M Ao
AL XA M R R

REUZ B SCA SO, fR474 hamlet.txt. 4 3CA LAAFIZE E3RE], sAAAS
SRALH T R IR

4t Hamlet 3% 3O 8 55 — 2542 40 i SR IS SCSC R A B3] o [A]— A Al 247
EXNERRARR, BIFEHAEX S KNG . B Hamlet AR txt FR,
Ay LU txtlower( R B0 FRER NG, HERR R SCK /NS Z2 R0 g o 1 T4
PSR A BT LUR AR . AR SRR S AR R, ALK %
FhoRr ik 7 7 FAR AR5 A txt. replace() 77 IR BB MG, FHERECH A o

Geit Al B 5 A R AN AT TR RBOR A RAFAE R R word Y,
i — A7 SRR counts={}, ZEit 5] HH LAY K EORTRA an T AR

counts [word] = counts[word] + 1
BRI, B B B S E R R, )R A T SO B N
counts [new_word] = 1

K, ol AR 734, I 4 counts H ¥ AL FRIEHE AT LLGE — R om T

if word in counts:

counts[word] = counts[word] + 1
else:

counts [word] = 1

B, XA PEE AR AT LS R vl R R A AR

counts[word] = counts.get (word,0) + 1

F- IR counts.get(word,0) /7 ¥E K An: W word 7 counts 7, MIJi& [A] word
XA, Wik word AA7E counts 7, MIR[H] 0.

S 3 = A R AR B e v B B B EEAT HER Bt AT 20 AN R AiA
FHReXACATENS I . B TF IR AT, 75 EoR H R 30 A 07 i 51| R 2K 7,
FHE A sort()77¥£ M1 lambda BR#AC & SC BUAR S 85 tH BL I IR BO e Rk AT HE .
i i 0 Py 45 ST 10 A7 fR B4R

items = list (counts.items()) O IR R

items.sort (key=lambda x:x[1], reverse=True) #LIidx%E 2 FHF

R FH BR O RN B A AT R R, RIS Y SE ) 1) SE ARG

14845 10.1 e10.1CalHamlet.py

#el0.lCalHamlet.py
def getText():
txt = open("hamlet.txt", "r").read()
txt = txt.lower()
for ch in "!"#$%& () *+,-./:;<=>2@[\\]*_‘{[}~":
txt = txt.replace(ch, " ") #¥UEXTHHRFHFEERNTH
return txt
hamletTxt = getText()

o o U WwN
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9 words = hamletTxt.split()

10 | counts = {}

11 | for word in words:

12 counts [word] = counts.get(word,0) + 1

13 | items = list(counts.items())

14 | items.sort (key=lambda x:x[1], reverse=True)

15 | for i in range(10):

16 word, count = items[i]

17 print ("{0:<10}{1:>5}".format (word, count))

BATREFE, WhgRT .

MEHH G RTLUES], m a2 HOR I A B8 SE A,
HARARLFN S X B—F i, wTLLRAEARRME A HERR I E

excludes, #E4i tH 45 5 " HERRIX ARV ZE A K A 2%, LA IRE T B AR P I 52 B4R
VU

S48 10.2 ¢10.2CalHamlet.py

1 | #el0.2CalHamlet.py

2 excludes = {"the","and","of","you","a","i","my","in"}
3 def getText():

4 txt = open("hamlet.txt", "r").read()

5 txt = txt.lower()

6 for ch in "!"#$%& () *+,-./:;<=>2@[\\1*_‘{|}~":

7 txt = txt.replace(ch, " ") #¥XATEHEHRRYTK
8 return txt

9 hamletTxt = getText()

10 | words = hamletTxt.split()

11 | counts = {}

12 | for word in words:

13 counts [word] = counts.get(word,0) + 1

14 | for word in excludes:

HRARED 6-3:
ARG 8 T
BEAMGTT
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BERX &
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o
TRARES 64
ZEBEX P

174

15
16
17
18
19
20

WISy R Python i H

del (counts [word])
items = list(counts.items())
items.sort (key=lambda x:x[1], reverse=True)
for i in range(10):

word, count = items[i]

print ("{0:<10}{1:>5}".format(word, count))

BTREF)E, HHEI R T

FRRE R R TR ZEERGAIC, WR A EHERRE 2 i, wT LAgkalg
b excludes (1) 4 2%, 1 ESGEBRIG # B D 58 X MEF I RE.

6.6.2 (ZEEX) \WHBSIT

(ZHEBEX) 2 PEGRNRLEEZ —, EEFRTKBPYIRDERT . %8

ST NRRER| P EPIEZ MR 105 FHHERE, USRS NE, RB®T
RUARENORERFRENH, &, R=EEZRNBEAME S} 4.

(ZHEBE 2—AMEES, BT LEN&RSEHAY. SREEXA

ZHE RS DR, 2B ANY B EWE? —i&EK A Python [ iX 4
i) L

AN HIHGE I RAFRICHIGE Tt . b SO0 TG4 A R AT AL T, X

FHI 2 jieba JE . 431 & BEBGE T 515 Hamlet [F3ESCRMGEH 7825 (=
BE0) SCARAT Hp = I X txte SEBARI 4R

L8RS 10.3 €10.3CalThreeKingdoms.py

U W N

#e10.3CalThreeKingdoms.py

import jieba

txt = open("=[EjE X .txt", "r", encoding='utf-8').read()
words = jieba.lcut(txt)

counts = {}
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6 for word in words:

7 if len(word) == 1: #HERENFRRMALR
8 continue

9 else:

10 counts [word] = counts.get(word,0) + 1

11 | items = list(counts.items())

12 | items.sort (key=lambda x:x[1], reverse=True)

13 | for i in range (15):

14 word, count = items[i]

15 print ("{0:<10}{1:>5}".format (word, count))

Seamib HF AT 15 MR, IBTRFE, BlARmE:

MGG, DT “WH RHAUEREMA. RilT, SREERT X o
W7, “KEE”, HHNREE X R XK. A AMAIESERRNST,  —mmy e
AR AR A AT IR, SCCASIS T, BEHR AL TR it
0 “HBE EFE” &, SRR, S, 83 TR T Hek A

excludes, 25 10 Z% 17 /738400 T Rl — AW [F 4 F 19 b 28
LIRS 104 e10.4CalThreeKingdoms.py

#e10.4CalThreeKingdoms.py

import jieba

excludes = {"#FE","HY", "FM", "Z A", "AA", "AEE", "I}
txt = open ("=[HjE Y .txt", "r", encoding='utf-8').read()
words = jieba.lcut (txt)

counts = {}

for word in words:

~N oy s W
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8 if len(word) == 1:

9 continue

10 elif word == "{EBZE" or word == "fLHAEI":
11 rword = "fH§"

i2 elif word == "¥%/A" or word == "HZK":

13 rword = "EP"

14 elif word == "Z{#" or word == "ZXHEH":
15 rword = "X|&"

16 elif word == "FHfli" or word == "ZR":

17 rword = "H#"

18 else:

19 rword = word

20 counts[rword] = counts.get(rword,0) + 1
21 | for word in excludes:

22 del (counts [word])

23 | items = list(counts.items())

24 | items.sort (key=lambda x:x[1], reverse=True)
25 | for i in range(5):

26 word, count = items[i]

27 print ("{0:<10}{1:>5}".format (word, count))

it HERT S BRI, BATEFE, MHSIRWT:

AT AR 4546, “HH#”, “FLB” F X% 2 (=EE L) gk EeE
LA, MNZ R HZREAHE LT, BE-E “H” M 5k €7 iFBRSmI i
BHEESEERRT, HEREZEREIC T, BEHBBEEHM 20 MY, XERAHS
EER.

iR (1451), FLW (1383). X% (1252). 33 (784). 7KK (358),

B (300). &z (278). MY (264), & D8k (221). A (217).

B (191D, D (185), BREE (180). #H (168). E4E (151),

oS (127) BEfE (122). 3K (122). xIE (1200, EEE (116)

- é: %1%"‘5&&
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x5 %3]
6.18 FRARSZHIACHD 10.1 FIFEHEF A lambda &R E KA -
6.19 FiF b BARTL SCBL T ¥ 7 S oA 51137

Python ZAE/23 T 4 5 45 X A5 64 S AR .

HARERIRL AR 2 04 S BEsR AOARAS 7 IR 2 S G e — B i) B 42 42
H S, MBS . B RHE S WE B RE S R, RSB SCE E a
AMUERE, BERE. BIEak w7 2 ok “mR” ? SitEmE s
BREMSE, BT AR, il E 0.

Python 4 4% LA R B PE T N B T — MTBR I SCIF, #FRO8 “Python 2 417
(The Zen of Python). 4 F—1Ti#EAfE, LM —BHBIETER.

>>>import this

The Zen of Python, by Tim Peters

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.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

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.
Now is better than never.

Although never is often better than *right* now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.

Namespaces are one honking great idea -- let's do more of those!

KW i Tim Peters #5930, N T 95 R Python 7T 5 561
L E AN X B T EF XS Python Z ) — DS %80T o — et b s,
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g EZ% .
Python 7 #f {E#: Tim Peters FHLE
o PLFEMT HIA PAgn B EARG R B AR, AEMR
o BT kT Bk AL RLZTE M T, MGG —
o fHIVEMET H 2% e AN LI VATSLL: AR XN R Lk
o HIuMTF B IR NFUR B 284, 2 O R R W MW
o it PHET A AR N Z A T 1, K2 2 R E
o [HIFEMET REE S AR ) B B3 2, A AT AR A i )
o TEEMEIREEE P SEARRG 420 2 7 i3 HL 5 i3 1
o BIEMMERSEEHICHEZ 4, WAESEY | BAMNEE&E L
AR ER

I AR R 7 B, AT A TR N 1% A )
BAFELFRIRE, ATEER AN
HEEMRARRE Guido, ST ) WU B3 —Fp,

BRI J E— W] S KA R T S TP N BCA Guido M4
o fWVFLF A, EAMBRRINTFIEAS | HWEZINERBH

WA
o WIRARTCIE W NHGAVRE SCI T R, WE | RERIH R IAEEA X1
AR AU TR
o WURSCHUT KA GHRE, WRERANE TR
o AT BLHWIBE, HLEH B AR gifE

FiARFH, AR B PR R AT AR

AEREGH SRR, KB -MHEHE, L

KA LA

[ HARARBIREBIAA R, LA—HERER, FTEFTRN, &)
' X% Hrt 18] £ D ik A5 BORAD, I 00 RAD T it AR XA ik R AR — AP E R, do )
'ﬂ%@%ﬁﬁ%ﬁ@%?ﬁk$ﬁ£%%¢ﬁ—ﬂé ,#Hﬂm,%&,§m'
R BRI, TR R BRI BB, B |

éﬁ%ﬁﬁ]ﬁ%¢%4&‘% ﬁ%ﬁi\ j@1§iﬁa }ifd¢fﬁk7§i§i€4\4?uujblt E

........................................................................

& T Python Z #fiffr&IA [ Python #&it ¥, 1
7t Python %% H st 4k 3| Lib/this.py S04, ZFEF R AW T -

SEARAS 11.1

this.py

~N oy s W N

s

"""Gur Mra bs Clguba, ol Gvz Crgref

Ornhgvshy vf orggre guna htyl.
Rkcyvpvg vf orggre guna vzcyvpvg.
Fvzcyr vf orggre guna pbzcyrk.
Pbzcyrk vf orggre guna pbzcyvpngrqg.
Syng vf orggre guna arfgrqg.

SRR 5 — B . IR
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8 Fcnefr vf orggre guna qrafr.

9 Erngnovyvgl pbhagf.

10 | Fcrpvny pnfrf nera'g fcrpvny rabhtu gb oernx gur ehyrf.

11 | Nygubhtu cenpgvpnyvgl orngf chevgl.

12 | Reebef fubhyq arire cnff fvyragyl.

13 | Hayrff rkcyvpvgyl fvyraprqg.

14 | Va gur snpr bs nzovthvgl, ershfr gur grzcgngvba gb thrff.

15 | Gurer fubhyg or bar-- naqg cersrenoyl bayl bar --boivbhf jnl gb
16 | gb vg.

17 | Nygubhtu gung jnl znl abg or boivbhf ng svefg hayrff lbh'er Qhgpu.
18 | Abj vf orggre guna arire.

19 | Nygubhtu arire vf bsgra orggre guna *evtug* abj.

20 | Vs gur vzcyrzragngvba vf uneq gb rkcynva, vg'f n ong vqgrn.

21 | Vs gur vzcyrzragngvba vf rnfl gb rkcynva, vg znl or n tbbg vgrn.
22 | Anzrfcnprf ner bar ubaxvat terng vqrn -- yrg'f gb zber bs gubfr!"""
23

24 | d = {}

25 | for ¢ in (65, 97):

26 for i in range(26):

27 d[chr(i+c)] = chr((i+l1l3) % 26 + c)

28 | print("".join([d.get(c, ¢c) for c in s]))

ZREFER 1 B3 23 TR —ANFRH s, HZFRBRIFAEIIC. ¥ s Bk
ARG NS 25 4TI 30 17, 7EXLeidh, TLAER T, FIRMITAR
R, FHEZATR M EHX MU Th e

B2TRXT —ANEFHd, 527 TxHFH d AT HE, XA itc
Xof I P 55 2 48 A (i+13)%26 +c, BIHE 4 S G ER I T 13 .chr(65)/8K FFFA", chr(97)
REFFa', Bk, 24 BB 27T LT F M a Bl z MIFER A B Z (—A 13 41
RIS R, W FFR:

FX: ABCDEFGHIJKLMNOTP QRSTUVWZXY 2

JRX: NOPQRSTUVWXYZABCDETFGHTIUJKLM

#X:abcdefghijklmnopgrstuvwsxyz

JRX: nopgrstuvwxyzabcdefghiijklm

EATEATLUEAER 3.5 WA RMPEL K —Fy R, A yEn, x4
SRR RIS 13 AALE, B UE Ak 2 5 SCRVEE S22 18] (6 A 4 40 v LA /) —
DT, BUOEE ERIXANE L, BN IEE . RN BRI MATRT .

&t 543
6.20 IHESH 5 &5 ML AR K AR ).
6.21 SEBIARED 11.1 3B 27 4TI ThBE AT 4 2
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AEFENA T AL PO Bl FIRMF JERT LI,
YHR T A jieba 1A FEXT o SCSCRYHEAT 4 A IF B G SO A, e A A
Python Z #1617 M4 T 4 'S 4 AU IO S A S )

4 5 &

6.1 BENLFSAESK. WEFEF, 1€ 26 ARG 9 MECF 45 R
BEHLAE R 10 4 8 f %64 .

6.2 HHEITLRHE. WE—NREL EZINEMENSH, MR ANTRAEIE
FHBLT A E—&, WER[E] True, (HAZESRERSIRIE. [R5 XA R
OIS R AR -

6.3 HERILFEHAELE. MHEGHEERSGEFSAE 6.2 MR, KA
™ B PR B TR (R A

6.4 AT, GWMERFEETRTS, L7 R MBI R BT BN 7R .
TN ZARRN — 2P SO B, AN R 5 2 18] 7 AR B ) 22 031 o

6.5 ‘EHfFRSHT. EHFRIEWR - DFEEER 23 ASRLLLE, BazbH
A NA HARFR IR KT 50%. SERET, fthEAR R AR T, 23 MA
& DA A H AR R BIRERE .«

6.6 (ZIHEE) AWGiit. SSEPSE (OEE) Hir 20 [LhmEE T
ANy
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RN L RAE# FOKRNFHEFE, FZ FIERITTEE .
The most effective debugging tool is still careful thought, coupled with judiciously
placed print statements.
— i A « 50 JE¥ (Brian W. Kernighan)
FEHLHVENFRIEZK, 2T UNIX RGEM CESHIFA
WPV P 8ot SUsVr 2 RA w1 FEM1EE

@ srsesvsnencsaee, 3
%57 B

Co (D) BERSCFIEES 5k AR AT TR P S R A A
(2) PR HCHE A1 LR 4 P R LA e

(3) R — 4B AR XS k.

(4) iz F PIL PEREAT LA R AL 2

(5) 1z json PEREAT H s i) 4 FE 5 ko

(6) T fift ey A 4 () A7 fl b R 'S vk

= T

,-_-_.._.._....-_....-

FAFE(ASCIL Art)ff 7 52 7] LUB W B vH SN 2 40, #e9) F7E B K BT g
BRI, ASCILARAEP I AT TENFR D fr. 4, WigERRRE
WA AT E R E T TEARRME, REANERH FAFmE AR B O R A 1
A= HIEIECR A .

AT T AN 50 4T Python AR H5 A= Bl — S 36 () 72 7 1 15 ?
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7.1 X fER

........................................................................

.........................................................................

SO R — AN B AE S B A 28 L AR A, AT LA ST R A A . S L
T REFE RS S, K, REREFNESMMER. IR
IR HOHE AT Rt Tl R . SO AR RS SCASCAE AN kR SO

SCA A — M B R GRS I AR AL, W UTF-8 4ifd, WAERHS R
RIS o K 43 SCAR SCA40 mT LA Jek SC A i 3 A RS0 7 AR BEARAF B L B R
. BT XA, Fik, ©thn] IR ME AL LK T a8,
it — txt 1 ) SCA A

bSO B R O RIERAR 1 Ak, WAL AR S, SO AR
MRS g G, RS B IR AR 7 R A s w0 B S, Bt
png K& =X B R SO avi 4% SRRSO o 3 ) SR A SR SO B 32 BE ) X S A
TFREFSE TG, —dHSC b TERAEL A/, HEESEFNR,
MAREEERLTFITH.

T S ) 3t g SCAS SO & — o SO, 8 mT LA “ SCA S5 07 e —
BERISCE T 4TI, BT R RAEAN .

LS4 7.1 0 B AR SCAS SO A0 33k ) ST X )

B, HAXARBEHRER —TEE “PEREMERKOER!” 1 xt #X3CAL
. firdah 7.0t 53 A SCAR SO 7 O Bk SO RN, FRT BN HH AROR
RESWF

sl 7.1 m7.1DiffTextBin.py

textFile = open("7.1.txt","rt") #t X RILEALHHR
print (textFile.readline())

textFile.close()

binFile = open("7-1.txt","rb") #r FTom —HEEICH R
print(binFile.readline())

o oW N

binFile.close()

LTHAEZE /I

>>>
FEEAMEAMEEK!

“




W7E SRR 183

ALER, RAXAFREASM, SRR T R E, TEHAEX
(74 SR HEIH RATHF SO, SCEFBRHT R 745 (Byte) . B TAFAESRT,
R AT B RN

712 XHBIFTHRA

Python 3 3L A S AT — HE B SCAER FI 4 — B A 2 3R, R T IT— 48R —2K M ™,
wmpE 7.1 Fim. #AERGEPRSIEBRIAE TAMRE, HARERLITIF, #85
WA A BRSSO, 3T TR SO T ELBU R SO ATTFJR SO T
FAARAS, BERE, 55— N EREARER XA SCE . AT GE S — A RO A R
[ SO E NS, BRI, SOPHE D — AN B S AF AR, R <a>.<b>( 7 AT #
. BRAE2 )G T BRSO, DR PR ISON ST R R SO R AT RS,
i, AN REFER RE R AKX AN S
a.write(s)

a.writelines(lines)
a.seek(offset)

a.readall ()
XY 3. read(size)

a.readline(size)

a=open(...)

~— _ a.readlines (hint)

a.close() T
B 7.0 SCHRPRAFR AL

Python 3 ok fi# B¢ 25 A B 1) open(B& BT T —A> 30, JFSeBliz /b5 — M ey
ARG, open()ef HiUR Xl T

<BRA> = open (<XfF4>, <ITIFHA>)

openOER AWM SH: SR RFT R SCFF4 W] LUR ST S B 44 7
AT LU & s R AR A 44 7o AT PR T 8 T 7 ST IF 305 open()
PR 7 FEARIT IR, Wk 7.1 Pros.

71 XHMITHARR (K7

AT | L P
r' ﬁﬁiﬁ ﬁrl%)‘C#Tﬁ?ﬁE & [B] 7 FlleNotFoundError %X}MH
W' E%E’fﬁx\ SCHEAAFAEN B, eI 5 4 7 o
' Bl SR, CHAFEMCIE, F4ENER[F 5% FileExistsError
'a’ BB, SCHEANFEUNGIE, 76N ECREE M A %
b k) S AR
" SCASCHAE, BRIME
-+ 5 v/wix/a —[RER, 7EIRD)REEERE b3 A i S Th ik
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TR Fr o R Eor, RIEAFHREX, B3 58ENGI 5. L
WATFFE R, Py 'w XS DETLUAD' . AR, TERBERIE RS SURIA
SRR T . B0, openQEEEERIANK A (SCARE) X, BARFHIE
H st 7.1t S0

textfile = open('7.1.txt', 'r')

5

textfile = open('7.1.txt")

A RSO, ik B E — BSOSO T
TR B, FTIF—A %4 “music.mp3” 340

binfile = open('music.mp3', 'rb')

SCAHAE R 45 ARG R close() 7k, BEBOCAF AR ERAN, & ik AE 75
AW

<AE4> . close ()

7.13 XHHIEE

MICAFRAT I G, ARYEATIF 7 AR W] DA SR AT AR I S S A . TR
23 RASCA S T RATIT RS, S B3I AF s 5, SR a0 v SEALAE A ) 4
SRARE S IO A E RIS AT Y, SR . Python 42
4 ANH RSO BT %, IR 7.2 s

#7172 XHAFTENMAZE (£41)

b RS & X
<file>.readall() BN A, R[] — NP BT
Sl sendlize=1} MR EANEEA SR, MRS HSE, AR size KK F
ile>. =-
P R BT
e el MR AT WA, RGBS E, SNZAT T size KB 1T
ile>.readline(size = -1) T R A

MR ABTRAT ) AT A TR TE — A IR, RE H2H,

<file>.readlines(hint=-1) S hint 47

¥ T H BT ATRIOGR T SCAHT IR, WORRSCA T AT A, REI R, BWREFH. FR.

(5B 7.2 SCASCAFZEATHTEN .
PN B8AR,  BASCA SO 7 A SO A R IEEATATED, ARSI R

s 7.2 m7.2PrintFilebyLines.py

1 | fname = input ("IEFMAEITFRCMH: ")
2 fo = open(fname, "r")

3 for line in fo.readlines():
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4 print(line)
5 fo.close()

P B R A PN — AN SO 4, R AT T SO R (E 28 SO X R R & fo.
SO A 28I fo.readlines() 7 i N B — B, FIRMREATOH R
—ATHIN 2, ARG for-in J7 U I 5H, AT A

R R SRR T Sl 7.2 MEESR, BARAE B HEASUFER R
i, — P N AR EIFIR P R E A, BWRERFRATIER. I EEW
FERFATHEANREINAE, HBATAE . X AT Ul L — MR S 77 i A# B . Python
B SCEA G R — AT RS, 38 55 SO BT A AT AT LA RE 58 s

fname = input ("TERIAZETIFRSCMH: ")
fo = open(fname, "r")
for line in fo:

print(line)

o w N

fo.close()

W SRR T ERAT AL B SO, BUCKA EIRARS P A8 2~5 1T A Bt Rg X,
Wk

fo = open(fname, "r")

for line in fo:
# AP —AT R

fo.close ()

B A8 RATH

#%im—ﬁﬂfiﬁ%xﬁ,&ﬁ%AE*Aﬁ% SE—ANFT, if.
HMn"; 4o R kA XAF XITF M, RATHFEAFT—ATHLER, WHARFT A |
VR IR, XHBRITHRAEHAENG—ANFH. !

________________________________________________________________________

Python 124t 3 M EICAFABEGAGRKITT L, WHK 7.3 Fir.
#73 XHABSAFE (#31D)

oo & X
<file>.write(s) 7] SO 5N — AN R BT
<file>.writelines(lines) B — D TEEN TR RFIRS N
B3 HHT AR ERR AL B, offset FUMHE:
Rlesesintised O—SCHFIFSk: 1—HIfLR: 2—SCfFLE R

[osEl 7.3 [WSXHFEAN—AFIE.
WSS —ANBIRRA, IHTEN SR, AT,
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el 7.3 m7.3WriteListtoFile.py

fname = input("HWAZEBAKIH: ")
fo = open(fname, "w+")
1s = ["FER", "HKid", "o"]
fo.writelines (ls)
for line in fo:

print(line)
fo.close()

~N oy s W

FEFFHATS R T

i s e o

nfLAFE B, FEF I8 S AN 5IER A 2. 7 Write Listto File.py #2571 H %
P E test.txt XM, FTHF AT LFEBIILRH AW F:
| i ek i 7 |

B2 1s P BRE N SCOF AR 585 5 2250 7 AT AXTE B0 K I L A 25 4T B H R e 2
KRENASMEANARE, HRSCHFRIEREES AN S, 35 25 7471~
P MFEEH UG TR A IHTEN AR, BUE AR ARSI ATTE . RIHR REHT EN
K. Sk, W] BAES ASCIFJE SN — 2 AXH fo.seek(0)Ks SCAF AR RSk [B1 2 S0
IR, B EREANKAE, AT

fname = input ("IEFMAZBAMIH: ")
fo = open (fname, "w+")

1s = ["JER", "R#F", "m"]
fo.writelines (ls)

fo.seek (0)

for line in fo:

print(line)

O J o0 B W N

fo.close()

FEFFPATE R T -

sl e il

ARERAEF NN fo.writelines(1s)5 A JG (A A S HUHAR, B writelines()
IEWMHEA, ZREAL T MAZIEEA JTCE S AN SCE ) B —1T, BMEANFIRTESA
W28 S5 V%A 84T, (HSZPr BB . fo.writelines() 5 ¥ 3 ANTE 51 2% J5 T 38 e 47,
HERIN RN EHBEH 5
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G 547

7.0 BE MR A open() BB IT S, SR 4uxt BT TFERAE R G R
—A 3

72 AR, RAEETRE, SREMARR? KRABATAN, X
SREAM ALY

7.3l ASCAF AR 30 M FAF?

7.4 TFHIASE Python X SCHHIBEERAE T LI ( )

A. read B. readline C. readall D. readtext

7.5 FH open()E& 4T 7F Windows R4 H% (C:\Windows B HAth R4t 2% H

) P —AX, SRt ARER?

7.2 Mk 5. PIL EwyfE A

|
L]
a
'
'
'

.........................................................................

PIL (Python Image Library) % & Python BEME =, FEEdpip TA%
%¢, Python 42 =77 FERI VRGN 7715 1E W 8.6 1. %3 PIL PER VAN, %k
B, WRPEM 4T pillow.

| :\>pip install pillow # H# pip3 install pillow |

PIL FESZRFREGAFME . B Mabsl, ERENE LB LTI B R #a, wT BLSE pR
EROGE . Y. B BRSNS . BB ERE.

PIL /7 = B n] LS E P 45 U2 R 0 P 4 A 28 9 77 T B E 7 K

(1) BEGRER: xERGETHARE. ERERRTUE. BENEHERSE

(2) FBRALTEE: BBIEARLRE., BRELHE, HiElbrE,

WAE D HEA ], PIL PEILALHS 21 NS B A HIRKIZK, XER0T AR 1F - 7
o PIL AP (AR, FREFIRANT .

Image. ImageChops. ImageColor. ImageCrackCode. ImageDraw.

ImageEnhance. ImageFile. ImageFilelO. ImageFilter. ImageFont,
ImageGL. ImageGrab. Imagemath. ImageOps. ImagePalette. ImagePath.
ImageQt. ImageSequence. ImageStat, ImageTk. ImageWin

[&]

#wE7
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AHE S A4 PIL JERH I 4 4~ FE: Image. ImageFilter, ImageEnhance.
4% PIL FEN K15 S % Mk http:/effbot.org/imagingbook/.

7.2.2 PIL FE Image @&

Image /& PIL S BEE K%, ©REKE ), FINXDROITEWT:

= -,vvx(, 1.~--._..,,_-__,_._"I

| >>>from PIL import Image 3

7F PIL 1, ARfa]—ANEESCH#E AT LA Image SRR R, & 7.4 451 T Image
1 B s BURD B vk .

# 7.4 Image XREBUZEFGIRAE (£51)

S &
Image.open(filename) HRAE S B0 B & S
Image.new(mode, size, color) R 25 s SR — N8 g
Image.open(StringlO.StringIO(buffer)) M B R AR
Image.frombytes(mode, size, data) AL 4 data 61 2 (R
Image.verify() o ERSCA se AT R A, R AR

i Image FTIFEESCHER, BR RIS SORE A S RS EE ik, &y
FURBEHR T PO SRR I o i A5 B X5 BAR IR T A& ak . Bits. K
N BRBE, T A& o RaE, 5ERE KM RS ek

L — A EEC, BEERRET, ZEABREN imE2ER .

e Mﬂ;ﬁ 11__[-, h;:.’r ;r JJ

Horf, birdnest.jpg &K & R B EMR, FFECE D:\pycodes H 3, W 7.2 fir
7N o FEA# F IDLE 22 H.J5 A AL BE B By SO, 8 30K FH SO 42 B 42 s an SR A FH Python
XA, BUCRAAMHEX B, ¥R EE %P, Fl:

1 | from PIL import Image
2 | im = Image.open ("birdnest.jpg")

Image 47 4 NACELE F 0 RIEYE, W3R 7.5 Pios.

#F 7.5 Image XrRIERHEM (4

R % i &
Image.format PR E S BRI, R PR AR SO, f# Ok None
Image.mode Bg e, "L A KERE. "RGBHHEMAEBK. "CMYK"Y
HH A P 1
Image.size FEEEEM&E, PR EE (px) , REERZ 5c4l (tuple)
Image.palette MR, JR[E]—4 ImagePalette 27
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>>>print (im.format,im.s :Lze,m‘mih)-_ Y
"JPEG (900, 598) RGB

& CMYK (éﬁb ___________________________
R A =R R s, = RGB P
CBRERE, RTRERR bR, RERERR., £, CRAFE. MAS
-a@ YAEE KAZEEKRE (L&)

Image & BE L HR T 5128 B8 SO, 445 GIF. FLI FLC, TIFF S54% (30 open()
JEFTIE— A BRI B BB 51 58 —Wit, AEH seek QR tell() 7 AR LAZEAN )
Wiz [ 3, Wk 7.6 Pras.

3% 7.6 Image ZERFIIBBIRIESLZE (£ 29)

Ji ik PrET
Image.seek(frame) Bk I3 (0] 48 vh (438 2
Image.tell() IR [A] 24 B 5 — s

[ s 7.4 GIF SO BB IREL .
$f—A GIF ¥ sh& 30, RIS wiEER, HRAGF 3.

Ll 7.4 m7.4 GifExtractor.py
il from PIL import Image
2 | im = Image.open('pybit.gif') # EA— GIF X
3 try:
4 im.save ('picframe{:02d}.png'.format (im.tell()))
S while True:
6 im.seek (im.tell ()+1)
7 im.save ('picframe{:02d}.png'.format (im.tell()))
8 except:
9 print ("AbFELHR")

|

THSE 7.4 IR T — K H try-except 4 5 FE 7 1 75 v, it seek() /772 Al save()
J7 ARG PR E GIF BgHs g — i, FHORAF b 3.
Image & i) BB B RAF LR 7.7 Fios.

F 7.7 Image EHEZREIRFRESE (£3 D)

7 # B
Image.save(filename, format) ¥ E B4R A7 R filename U444, format J2& & %
Image.convert(mode) ERARNFRINZE, BRI
Image.thumbnail(size) Gl EB M gEnE I, size R4 R~ — ool
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Horf, save() /7154 NS SCIE4 filename AP {§4% 32X format. 2 SR8 H I
A e e RAFHE S, WIBLSER] 7.4, PIL ¥ ESHARGESCHF 4 filename JE4AF IR A
ek, MK AEME. KRR openOM save() /s vk AT LS BL B 4% X
A, B, ¥ png #& SR jpg X, ARESGAIF . HEER, Image K[ save()
75 i S TR SO B RE AL, PIL RSO T Thie 5 a K i U 05 1

1 | im = Image.open("birdnest.jpg")

2 | im.save ("birdnest.png")

ARl “birdnest.jpg” BURI4ngE, RS F (8 E—A4 IDLE #§4), S
F R Hoanmg B & 7.2 fis, Hop (128,128) 2460 B 9 R TS

>>>im. thumbnail ( (128, 128))
>>>im.save ("birdnestTN" , "JPEG")

(a) Lo S 5L b (b) Hiwg I

K72 dbstsy 8- R R ga0 A

Image 28 7] LL4T8ORN e e B4R, J7iitnsk 7.8 fiz, Herf, rotate() 7 2 LA i 4
Tie % ) Ff1 BEAELAE 2 Mok g ik B4

R 7.8 Image XMEREERFIGMAZE (£2)

i S &
Image.resize(size) i size R/NEHERIG, A plEl 4
Image.rotate(angle) % angle f1BERERL PR, A a4

Image J A8 9 X MR FE S50 — IR RGB B & 10854 N0 8 POt T8 4, g
7.9 Fran. split) 764 RGB B & Bl E B HEE Ok, merge() /7 i REWE 4 &
M7 3 T R A
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#7.9 Image ZHERBREMBELESZE (F40

a0 i &
Image.point(func) R B8 £ func KT Abﬂﬁ/l\fl::{'kiﬁﬂﬁ I [e] P 4 i A
Image.split() $2HL RGB &4 4545 i, R [E S E A
Image.merge(mode,bands) FfiE, Hr mode i%jxﬁi?» bands & 7% [ 8 R 8 18
N KPR B im1 1 im2 £ 08 0 R 2 SUHR RS AR s i B
Image.blend(im1,im2,alpha) ’ }
im1 * (1.0-alpha) + im2 * alpha

[5sep) 7.5 G0 EE0 A8 B
~ﬁ@%¢w%€ A LB B RGB & F ) 3 /N E o i 0 S it As #e .
R, BEHATRRME 7.3 i, "O PRI S EART .raL'

TS 7.5 m7.5ChangeRGB.py

from PIL import Image

im = Image.open ('birdnest.jpg')
r, g, b = im.split()
om = Image.merge ("RGB", (b, g, r))

oo W N

om. save ('birdnestBGR. jpg')

K73 #escEEE s & HE A

ﬁ"eﬁflim%a'ﬁ’dﬁfl\%% o e SIS PR HEEIE, TR lambda BRECHN point() 7
%, BIFar, SRR ME 7.4 Bk,

>>>im = Image.open('D:\\pycodes\\birdnest.jpg') #37FF 13 & s 4

>>>r, g, b = im.split() #3515 RGB @B &iE

>>>newg = g.point(lambda i: i * 0.9) # ¥ G BB EET HEEAEY 0.9 5
>>>newb = b.point(lambda i: i < 100) # %% B BEEET 100 fyigES
>>>om = Image.merge(im.mode, (r, newg, newb)) # 1% 3 MEES KA HER
>>>om.save('D:\\pycodes\\birdnestMerge.jpg') #4fi i B &




192 # %4 FA PythoniE s

Kl 7.4 HROLEMI S RE R

7.2.3 BEREIS IR R

PIL J% ff] ImageFilter 2$f1 ImageEnhance 242 {1t T i 1 P 45 R0 38 588 S (19 77 7 .
ImageFilter JS3LHR AL 10 Fh e X G 3E 5, Wk 7.10 fias.

#F 7.10 ImageFilter BT ESTHE A ZE (£ 101

%R # &

ImageFilter, BLUR P R R
ImageFilter. CONTOUR PR ) 2 R 25 R
ImageFilter. DETAIL PR 40 15 2 R
ImageFilter EDGE_ENHANCE P {8 1 5 I s 4 R
ImageFilter. EDGE_ENHANCE_MORE P 0 1 ] (LA 7 o 5 28 SR
ImageFilter. EMBOSS P 1R 1 AR
ImageFilter. FIND EDGES P& 3 R R
ImageFilter. SMOOTH R IR 1 28R
ImageFilter.SMOOTH_MORE P 50 1 1 1T P R R
ImageFilter. SHARPEN BB 8RR

FIH Image 2 filter() /7% 1T LAM# H] ImageFilter 28, i 4T

Image.filter (ImageFilter.fuction)

CTsEB] 7.6 PR HI5E BRAREL .

R R E, BT, BFHITHERWE 7.5 frr, b S EEFEN
%, HHERT N !

TSEH 7.6 m7.6GetImageContour.py

|

| from PIL import Image

| from PIL import ImageFilter

im = Image.open('birdnest.jpg')
im.filter (ImageFilter.CONTOUR)
om.save ('birdnestContour. jpg')

om

o wN -
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7.5 At B3 E R R R

ImageEnhance K24 T 8 i K K G B om Th e, WA ERE ., . MHEE.
BiEE, Wk 7.11 Fros.

% 7.11 ImageEnhance ) ERIEEFIEFEHE (£ 51

Vil % it iR
ImageEnhance.enhance(factor) %o 35 B i 1 ) B 84 5 factor %
ImageEnhance.Color(im) i % P A% 1 i £, - i
ImageEnhance.Contrast(im) R PR 8 X Bl
ImageEnhance.Brightness(im) 1 A P AR P e
ImageEnhance.Sharpness(im) A AR B

CosEB] 7.71 AR AOXT L RE 8 9
15 F R S FE A W14 HD 20 £ ARR R, FEFFRITRCR A 7.6 Fizs.

E# 77 m7.7EnImageContrast.py

from PIL import Image
from PIL import ImageEnhance

lim

| om = ImageEnhance.Contrast(im)

Image.open ('birdnest.jpg')

g s W N =

| om. enhance (20) .save ('birdnestEnContrast. jpg"')
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L
7.6 &4k PIL FEf¥) Image 2. ImageFilter 281 ImageEnhance S AL A T fiE
7.7 Gnfalilid PIL PEAT FFIEAF Al — R ?
7.8 R PIL et R P 4L (5 R LAy R LL 2D R ?

e . -~ 7" - 2 o o

________________________________________________________________________

A7 VT B s A ) B0 6 A 3% e L S BT R T A tu%mﬁﬁ?ﬁ%ﬁﬁ@% IE
B T 74

HEAEX— A?ﬁ% RN FRAEBAR B PG E A, RS TR
MR ARG . FRF B SZ W RE L R R B 224, 1t sE
BHERE.

1 | ascii_char =list("$EB%8&WM#*oahkbdpqwmZOOQLCJUYXzcvunxrjE\
1234568795t/\| ()1{} [12-_+~<>i!;:,\"~ "' ")

PR At R (5 B ICIEAE 3R 1 ASCIL 775 ELEARAL,  mT U Y AR BE (EKs R 62 R R
et TR TR 1 78 1 SOR o K PEAELTR PR 1 BB rh OB IR BE , ek 255, PR EDh 0.
IXHE S KEEMAREMERER FRES NEBIA KRS, B, aTRUE#EEK
HH AN [7) 20 E BLAE 4° 4 H 08 N2 ) R i 5

E SR ) R BER e 50 s, o R Gy B 43 B R 5511 RGB Bifafh:

Gray = R * 0.2126 + G * 0.7152 + B * 0.0722

Ritk, BFK RGB B 5 7R 5 A0 N sk B0 F

def get_char(r, b, g, alpha=256):
if alpha == 0:
return ' '
gray = int(0.2126 * r + 0.7152 * g + 0.0722 * b)
unit = 256 / len(ascii_char)

return ascii_char[gray//unit]

oY W W N

T AE AR ) A R AR, ATLARI A PIL E Image 2511 resize(size)if
Hoof B EOT E K/ osize & — A 0704, 40 B2 7 5 AR B BE 58 B . resize()
BR B 2 1 B M SR B AR K, T R AR R AE B R T S E B HES .

O — PR xt, RJEAAH—AMREIEIR 0 BN 745 . im.getpixel()
FIvE] LOR A1 45 5 AT B R R E, WREG N ZEE, WA/ RGB Hifs
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JCH .

b T A NS, XA AT AR RS AR AL R
SEANFH, O#¥nz£§é??’f?au‘m,a’JfLa»éc, m_HY|XREFTARE, —KRES
PNk o FEAE I, AT LARR 3 A 750 S R0 B AR ) 0o U 448 o R HE L
B, K RASNHNFERFESON B/, BEENRHEERER, KRGS KEE
K (1) 4 77 A8 P @* Bk B& R 7~ 28 )2 UK B 58

SEACHS 12.1 W F .

*%EMWMIll4¥74770D1meﬂmdmmaw477 B
1 | #el2.1DrawCharImage.py
2 from PIL import Image
3 ’ascii_char = list('"$%_&WM#*oahkbdpqwmZOOQLCJIJUYXzcvunxr)\
1 JEE/NI QO L1{}[12-/+@<>il;: ,\*".")
4 | def get char(r, b, g, alpha=256):
5 ’ if alpha == 0:
6 return ' '
7 ‘ gray = int(0.2126 * r + 0.7152 * g + 0.0722 * b)
8 unit = 256 / len(ascii_char)
9 | return ascii_char[int(gray//unit)]

10 | def main() :

11 im = Image.open('astro.jpg')

12 WIDTH, HEIGHT = 100, 60

13 im = im.resize ((WIDTH, HEIGHT))
14 txt = ""

15 for i in range (HEIGHT) :

16 for j in range (WIDTH) :

17 txt += get_char(*im.getpixel ((j, i)))
18 txt += '\n'

19 fo = open("pic_char.txt","w")
20 fo.write (txt)

21 ‘ fo.close()

22 ’main()

K-+ REAER, &4k “astrojpg”, WE 7.7 Fix. BEHITE

A R 7.8 R .




196 % &% A Python &5

B 7.8 -+ A EEEN SR

O EBR AN EEEG, RRAFTAGERAE, ChREEFAR. &
MR ERERR, AKREBTAR B MAE GG R ARG E LA, 128 BR AR
CREA AR, {adfe R A BB E HBMRME.

L RERMAAKAGARNLAY, BHAERE LA K. EH. $aH,
CEARAREF, AABEYRBEHFAXTIRTEY. REAHGHRLERELK,
VN BRAREFHLT RARL, SERMARIAEHEAFEHEABBRKE.

........................................................................

A

EH 5% 3]
7.9 W IRBE— N R ) KR R e bR A R
7.10  SERIARHS 12.1 ey R sh g — MR 2
7.11 Image.getpixel(x,y)iR [F[E R4 ? x. y 73 AT AH X2

74 —_HRPE AR L Fo 4L 2

741 BIEHL R 4E

—HAEH YL ? BABRWIBL? HEERERAE,

—— AP, ARG VR

VP RESE AR H S R AR B 1 8045, TR M R P B T B2 T 55
BR TR HERRT (BT FAEES), B2 ORE IR AR ALk, L
AT A AR P AL T . IR EAR R R AR, BARALIAT LAo b — e e . — 4
S50 A0 e A AR

—HERUE X SR A B R, SR LR, R TRy
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SRR A S . B, ERFS%A1ERER 20 EER (G20) MRS
kR, Rk —EYIE, WENT. TRRAEMTASBAIRR, —4EEEEHR
A AT R

. EE. HA, MmE. RE, EE. BRR. mER. \PW. BB, BUCHIE, Bk,
PUFRAZE. PG, ERRE. ENEEPETE. S|Uuar. WHFRIRAG, EHI, #HE

YRR, MARRMEER, dRBOCREIE, RARE T AAR, T
B s RE, W LR SR T B B, ERGR A K
AT M IREUR R, MR WR 7.12 . b, RS GB—
1) WTUEER Y8R iK— N, thnT LUR/E R BER S .

F 712 2016 &£ 7 ABHSA/PIHIREEMIRIER

W 7 B 7] Lt £
B4 101.5 120.7 121.4
g 101.2 127.3 127.8
I 101.3 119.4 120.0
w 102.0 140.9 145.5
TR BH 100.1 101.4 101.6

Wik: EH=100; [RE: B4R HA=100; @3H: 2015 4=100.

e AE R B BE X R R BER M, RS 4R, B TREEEGFHE
WAL K. GHEBIRENKZ RGP+ % H, HTML., XML, JSON Z5#( 2 &4
AR A L MBS . AR A BIEE K JSON &R hHl, T 7iX M43
WHEREX, Hh, "KPEFMEEAFELES ) BR—AE, 54
WA R " AL 4 ) S R T A AT BT . A KR E SR E
SRURSE SHLUERK . w4 EE A b — 4 — 4E 50408 B Rk 38 n R 7 A 2% 1 $
KR

AR ¢
(TR : TEY,
"EE" : URT,
AL IEREIAYET )
(UEERT AL
"EET ¢ UK
TRE : ERETRE ),
COUEERT U
"EET KW,

"R 2 "EREETIORET )

]

Bl AE SRR AT P AR . A7 AN (R 48 3 (0 5000 5 B0 A e JEE
RSO it 2K, b TN ) S B 5 P P 962 38 B P O T R 5
B, 3T se, FEH A A X L R RN RIS SR
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742 —_HBIEHEMEEX

YRR R R BOR A R, H ER RS, R TR, 2
B 77 X .

(1) FA—AsmEANTHW, B

hE XE HA #E #E ®E BEXH

(2) FESHH, HE, XEMESREIESURAETREMAES, TRPIGE
5, Flm:

hE, EkE, HA, EE, %E, %E, ZXR

(3) HHAN S o 54 a0 0, SBCRAA HIESEE MR R S, Blin.

R el HA fEE: EE; EE; ZEARH

MBI M E A IR R, ATUE R - EBIENA SR ABENH—
P [ ol FH (9 — — 4E S A #g . SV i al. XA A+, RIETERE
540 b 1) — 4 B R s Ty K

125 2 B BRI A7 A% X 4 CSV k& i (Comma-Separated Values, iE'543F#
i), ER—Fa A . AX ] R SRR, e A BN, TN
TEFR P2 (M R R AR s . 1A% X N T G R — SR AR

(1) 2R, Wik —RwmiERR T .

(2) VMT AL, FFRABZAT, 17 2M%A 21T,

(3) ATRA Y8R, TRR 48R

(4) DLES (&L, M) sy, 58RI TSHhEREES.

(5) X FREEY, TUATHAAEIL, B5NFLBCEASFE 1T

Blhn, & 7.12 P 4EBEERA CSV A% E AN AT -

T, B, R,
Jt%%,101.5,120.7,121.4
b#§,101.2,127.3,127.8
J“,101.3,119.4,120
%H,102,140.9,145.5
PH,100.1,101.4,101.6

CSV # S XAFRE S0 — R .esv o9 & 44, T LAl Windows “F & L3
A Office Excel THATIT, Wnl LAfEHADIRNE RS & L SO S%E THAT
TFo —MRIOFMEAE LB TR (Ifldk Office Excel %) #FnJ LUK Hcd %5 7 HER T
tH CSV M3, AT AN IR TR o) BEAT $0d0 A0 6t

% Python &9 csv A7/ /&
| Pythondt#t 7 — S csv AR, TTIA i import csv A . osv A 84 |
| 445 CSV 46 X A K84 2 hi, csv.reader()A= csv.writer(). & F CSV %&*ﬁ‘ﬁ# :
ﬁf“&ﬁﬁ*ﬁ,iﬂﬁﬁmﬁﬂ%gﬁﬁ($V$ﬁﬁﬁk,Q#ﬁiﬁ*f

~¢ﬁ% HFEZETELRAZAT LERGEE, EURA csvAFfE,

............................................
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743 —_HEEHORINEES

CSV S 45— AT /& —YE$cH , aT LA Python H (K31 R K A KR, A CSV
A A YRR, RS ATIFIRERE TR, AR gESIER. B
iy, % 7.2 FhiEaE R RR AW T, XV ACHS S H] 7.8,

[
["dili', 'ERLLY, 'EE, "sEdE\n'l,
['4kEer, '101.5', '120.7', "'121.4\n'],
[* k¥, '101.2', '127.3', '127.8\n'],
[ v, '101.3', *119.4', "120.0\n'],
["¥&H', '102.0', '140.9', '145.5\n'],
4

['ykpg', '100.1', '101.4', '10l1.6\n'],
] Qe
RARAS 7-9:
[B5EH1 7.81 FA CSV MR BRI, Sieh. oy ikl
Kk 7.2 ) —YEEHEE T AR Office Excel T HEAN, BENXMH #2aE ;
price2016.csv, BREHALIIA UM I, Hefk CSV SCAFHIMIE BRI I T - IO
sl 7.8 m7.8GetCSV2List.py
L
1 fo = open("price20l1l6.csv", "r") &l |..
2 1s = []
3 for line in fo:
4 line = line.replace("\n","")
5 ls.append(line.split(","))
6 print(1ls)
7 fo.close()

i SRR SE, LLosplit(",") 7k CSV U RB A AR, SITRE A TTE
JEHEE T — A ATHR (") X FEBIE M RIEREA R, XMRTHEEZ LM,
A] LU i i FH 5 £ 1 replace() /7 ol L 48, s 4 47

B 7.8 I CSV U — IR S HEIR BAYIR, 2 )5, 1ERFNEBE
FIFNZR BN AT Rk B, X R — IR T RIE S — N . B — 54N A
i SR 4 T AR P PR AR, T LOBRAT I CSV S0, BATIZB AT, iXFpiy
BLAXAE FH W %) F B

[ise] 7.91 BATALEE CSV # X8 .

M CSV A B, RN RPRIES, TERFEAE. i price2016.csv
A, SR
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....... 8 s 7.9 m7.9GetCSVbyLine.py
BRI T7-10
EATAE SV & 1 fo = open("price201l6.csv", "r")
HE e 2 |18=11
3 for line in fo:
4 line = line.replace("\n","")
5 ls = line.split(",")
6 lns = ""
7 for s in 1s:
8 lns += "{}\t".format (s)
9 print(lns)
10 | fo.close()

XFF Python F R AR LRAF I — 4 FAR SR, W LUHFRFE N join() /7 VAL

543 B X PR SO 1 write() 7 AR RS R CSV SO, AR FE S B 3561 7.10.

Hefr, " join(Is)AE e — M FTIIFRF B, B HFRF R HRFIR 1s P IITTR B .
[3sE4) 7.10] —4E%dE 5 A\ CSV 3.

B — BRI LR, '101.5),'120.7', '121.4')5 N price2016bj.csv X#F, AAiGHF:

(e 7-11. s 7.10 m7.10WriteD1toCSV.py
HHES A

fo = open("price2016bj.csv", "w")

1s = ['Jkx', '101.5', '120.7', '121.4']
fo.write(",".join(1ls)+ "\n")

fo.close()

III
BWw N

[m]L: T FIR PRI R, T RS A — SRR TR EA CSV X
PF, BEATRERT

for row in 1ls:
<FH > .write (", ".join (row)+"\n")
CsEdi 7111 —4eddli 5 N\ CSV 30
BEA price2016.csv 3O/, HH AP MR N, KECEHM T E o EH T E
price2016out.csv X 1. Hth ) CSV XN AW F:
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WAL, IR b, E 2

1657,1.0%,1.2%,1.2%

+#%,1.0%,1.3%,1.3%

T ,1.0%,1.2%,1.2%

I,1.0%,1.4%,1.5%

kB, 1.0%,1.0%,1.0%

AN A 3 AN B R R GG SO R A TN, BRI AR,
B, PRSP RCERIT AN, FESABESEITAE S ER, BEREGRERYE;
B=, KRG YIRS B CSV X, ARE TR

Opsanss,

e 7.11 m7.11WriteD2toCSV.py

1 fr = open("price201l6.csv", "r")

2 fw = open("price20l6out.csv", "w")

3 1s = []

4 | for line in fr: #4 CSV LR —EFER AR RERE
5 line = line.replace("\n","")

6 ls.append(line.split(","))

7 | for i in range(len(ls)): #EFIRZRIFE I

8 for j in range(len(ls[i])):

9 ‘ if 1s[i][j] .replace(".","") .isnumeric():

10 I1s[i][j] = "{:.2}%".format(float(1ls[i][j])/100)
11 | for row in 1s:  #KFIRLEP B IR H I Ccsv L4
12 print (row)

13 | fw.write(",".join(row)+"\n")

14
15

fr.close()
fw.close ()

PRRE R 7.11 Hh 2R 9 AT AXHE T U T — AN T4 B R T AL 101.5" B B0 B/ BUS
fp. T Python H A B> s B RER ELHE T, (Kb, @id replace() /7 ¥4 p
APREM /NS e, I isnumeric() 7 A FIM LR FRFR B AL T . X
ANse s BRI 2, EAE RGN 5 AT AL

Bt 5 %3]
712 TERR R 4EE S Y.
7.13  JSON & —FpftafE i Hdimag X ?
7.14 % CSV A RER LFmgERHE .

7.5 S£] 13: CSV ¥R HTML E 7=



202 SH#4r IR\ Python iEH

— AN L SR R, TSR B HTML 77 208 i 3 W 8% B 7~ CSV A X B4k .
SESIXANEIE, RE R R — AR S BE. BARETRT
M EERET), BEEREAEARE A2 1

BT CSV T BEAE 0k — 4E R M HHR, XA A ) HTML 2 — e Rk,
5 CSV B AN N . # 7.12 SR AEEAT E R RCR & 7.9 Frs.

20164F7 7 3B 5y K bl ity B S M ks R

B[y 101.5 120.7 121.4
=) 101.2 127.3 127.8
L 101.3 119.4 120.0
I 102.0 140.9 145.5
b 100. 1 101.4 101.6

B 7.9 —4EEE HTML JE7R

HTML (HyperText Markup Language) /&# CAFRICIE S, BaE[1h Web (W
O WRBIE#E S . HTML &5 A0 2 8EX MFRid, €K <key>value</key>
B 7 XKL key XN HIME value. —PNSZIY HTML 3CAFZ 2D <html>HTML Py
H</html>H e, Hrb, WA H<body>body ) ZE</body>#4%. HTML i& 5 A
O K IERAR, XBANAERERRHELMAE. BEEE—F HTML 05G
P, B 7.9 s 4E¥ARX N HTML e80T, 4% Hh
CSV2HTML . html.

PEiEE CSV2HTML.html

1 <!DOCTYPE HTML>

2 <html>

3 <body>

4 <meta charset=utf-8>

5 <h2 align=center>2016 £ 7 H &4 KPITH 84 £Mmigis i</ h2>

6 <table border='l' align=center width=70%>

7 <tr bgcolor='orange'>

8 <th width="25%">}ji</th>

9 | <th width="25%">¥f}\</th>

10 | <th width="25%">[d</th>

11 | <th width="25%">g}</th>

12 | </tr>

13 | <tr><td>]hEi</td><td>101.5</td><td>120.7</td><td>121.4</td></tr>
14 | <tr><td> Bf§</td><td>101.2</td><td>127.3</td><td>127.8</td></tr>
15 | <tr><td>/ M</td><td>101.3</td><td>119.4</td><td>120.0</td></tr>
16 | <tr><td>EYI</td><td>102.0</td><td>140.9</td><td>145.5</td></tr>
17 | <tr><td>yPH</td><td>100.1</td><td>101.4</td><td>101.6</td></tr>
18 | </table>

19 | </body>

20 </html>




7R OREEER AL 203

HTML &, Hi<table>7#% N i </table>TE ) & — N EH, <t>REIHI—AT
N>R RERI AT . <tr>hrZErh<th>F JF<th>RR LR LK —F]: <td>H %
§U</td>i’%f\i’%*§l7\] K —%.

§
o
ﬂ»
F
4
S &) =
i:’fi
W
4..\.\
s 5
g
F
b
4
o P
e
B
o &
=
ax
2
=
2
-3
&
ax
B

"R A 4’;7&: Web 2.0 &L F/LAME. Web ﬁ»ﬁ%ii%%m HTML 5. css~
+ JavaScript Fi5 %, X&iETh WIC (ZRRKE ) #AMEAHF 4 AL, A
P AEFAEAGREELRA Web FL, LA LT ART ) Java i35 = i0S
| A% ) Object C 353, Web FFA 89F AR A 4648 £ 1 ) F 48tk £ 4 LiB AT,

¥ CSV U #E#pk HTML U434 3 NP 58, A CSV U, KA
e ok, SEEESE TR B, BE, #H5S ERARRAHR K HTML
# . CSV2ZHTML.html SCAFEARBR T 83 2 b2 A& AL BB < 7 J . ax A
R ot SRR 2 A HTML fE X fel, SRS 8, staEs Bon AR %
PExr N R A . LIRS 13.1 TR

LIS 13.1 el3.1csv2html.py

1 #el3.lcsv2html.py

2 segl = ''!

3 | <!'DOCTYPE HTML>\n<html>\n<body>\n<meta charset=gb2312>
4 <h2 align=center>2016 4 7 A#/H K i FratEEMmiisi</h2>
5 <table border='l' align="center" width=70%>

6 <tr bgcolor='orange'>\n '''

7 seg2 = "</tr>\n"

8 seg3 = "</table>\n</body>\n</html>"

9 def fill data(locls):

10 seg = '<tr><td align="center">{}</td><td align="center">\
1 {}</td><td align="center">{}</td><tdalign="center">\
12 {}1</td></tr>\n'.format (*locls)

13 return seg

14 fr = open("price2016.csv", "r")

15 1s = []

16 | for line in fr:

17 line = line.replace("\n","")

18 ls.append(line.split(","))

19 | fr.close()

20 | fw = open ("price2016.html", "w")

21 fw.write (segl)

22 | fw.write('<th width="25%">{}</th>\n<th

23 | width="25%">{}</th>\n<th width="25%">{}</th>\n<th

24 width="25%">{}</th>\n"'.format (*1s[0]))

25 fw.write (seg2)

HREE 7-13
CSV #&=XE HTML
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26 | for i in range(len(ls)-1):

27 fw.write (fill_data(1s[i+1]))
28 fw.write (seg3)

29 fw.close()

SEEIARED 13.1 %% CSV SCEH MR EEASIR 1s, A5 i A0 71 5 7 ik
¥ 1s A 2S5 N HMTL SO 84745 R 7.9 Fizs.

BH 5 %)
7.15 iEEAT HTML & 5 3 AEEER.
7.16  SEFIARAD 13.1 FIEE 17 fTHRIER 24
7.17 WA SCEEIARES 13.1, {EE4 R HTML RA& R K2R EA?

7.6 &4 B A AR A AL

.........................................................................

4, 4R, mYERE e R R B R E A BRI AR KR AT IR
R, rmAESTEARAEMERRER, CRABIEAR —GKER, Wi
Bt

THER (WWW) B—ANERMEHRALER, ©iliid HTML J7 X8 R
AFRIZEBHAE N ZE, K XML 5% JSON A FRIABERT, T8 ) B 2% 1 454
KFo J7HEM R e dE B B L D i SRR N H

JSON #% 3 ] LUx i 4E £ 48 20T KA MIf7 % . JSON (JavaScript Object Notation)
SR B BAE AT WAk 3, 5 TR BRI EEf# . JSON A% R IA BB ) <key, value>
AR s, BEX B RAF NG5

"key" : "value"
UEARENTIAE R, JSON i T —482y5E .,
(1) B RAFAE B X o
(2) BEXSZ A B2 5 70 B -
(3) KA&ES H TORAF s DN Bl 4 3 %2
(4) J5855 T ORAF SR 0] B 4 B O B A
PA “AAESE " JSON HfiE A il .
ABHEE" ¢ L
( "HET : RN
% A
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A EREIARE" )
T S R

EE K"

A ERETAET ),
(OUEERN : Y

"EEN  RAT,

A ERETRE )

]

HER—AREN, B ABEE” SRAAM: BTAE3NMEE, BE
Z AR5 4 B, ﬁi%‘Zlﬁl%ﬁ%%% FER— M, RATESAM: 84
fEER—AINS, KAKXESHN, FARNZHEFBEENER. ZFMEL,
— TR — A ERERT Xﬂ“ﬁf%ﬂ’] Mtk

KX % B T A SR AN AT AR AT 45 K B Bods, 38 v 5L
G 2R SR T AR ER . H AT, 74 09 LA A A v 4 o e 3 3= 2252 JSON
F1 XML, A SR JSON A% 3o 4% XAk e 4 $04 K Python i 55 BIFRHEFE json.

:' XML ( Extensible Markup Language, T4 &i7iti& 3 ) & W3C 5 69—Ft

| FFAARA, EARH Internet bAbi% RIS HKIBIE L RBITES K, 1L,
' XML # X5 2 A 645 A waist. “RBAEE 6 XML #5240 T,

<HAfEE>

i <> </ MER><GFO>R</ G F><HA> R H T A</ Bpr>
E <P RSHL </ BER><BF>TR</ 2 F> <P >E R E T K</ BAr>
! <PER>I </ Y R><BF>RP</ B F><BA>Jbmt B T RFE</ Bfr>

</ EBfE#E>

XML #= JSON #RT A RAFH 4 4%, {2 XML #F key 1d-2 44k & Kk
(<key></key>), fa JSON R& & AME—K, Ef TR Z ARV HREF EF
FlikE K, BAnre XML 24 % M. :

’

B 5% 3
7.18 A BN S 4E R W R L.
7.19 JSON #& X KIS M5 HEH ZH4A?
7.20 7% JSON Wil 32 FF— — 4B £ R

7.7 1B 6: json JFE H{E F

g
kY
e
&
.
w
S
*
b
&
:
)
3
T
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7.7.1 json EEAMEAR

json JE 4L FE JSON #% 3 Python briferE, AW F:

json FE X BEAIERIREE: BAELRBAMAITIRRE FAFRRE T TSR
5 JSON eI E P S 45 2 B0 22 ) i e e s i AT S R 800 2 T AT S 4
KA. json A RAIEMGAMAL, KRS QRIS RR, 5505 R {E X
(I A KRR SR . A json PRI 7 ZEVERK json M UM “XT%L” A1 “ 441"
&5 Python ifi 5+ “F U7 A1 “FIR” MIXKHMBER. —BORH, JSON R IR
SRk json PEMRHT o7, JSON #% 3K i B4 B R b M 51 3%

7.7.2 json FEREHT

json FEAL G AL RE: 4ifS (encoding) FIf#FY (decoding). #ifid&¥Kf Python
Bm KISk JSON Mt 72, f#6S/2 A JSON A% 3 b it 4t Hdie xf . 3 Python
B KRR . AR b, SRR R RS R i 2K 8 e 5 AR s A R R

e Al

£ 713 FIH T json B‘J 4 /I\?é@ﬁ, e dumps()F lo()JXg‘ﬁ
RS TN EE -
i 7 13 Json Iﬁ&‘]ﬁﬂi%ﬁﬁ (;t 4 A)

json.dumps(obj, sort_keys=
False, indent=None)

¥ Python [ 4 g JSON # X, ZwididfE

json.loads(string) ¥ JSON #% 30 F 7 g2 40y Python (EE R, MRS
json.dump(obj, fp, sort_keys= ="

False, indent=None) 5 dumpsOZ)RE—20, MBI

json.load(fp) 5 loads()PhfiE—3, MIAF fp A

json.dumps()H ] obj RAJLLJE Python f¥IF a7 KR, 5N T MR,
dumps() e 5 H ARk TSON 4% 20515 £ o BRIAAE BB 7 45F B 2 U7 7 18UIFT sort_keys
AL - T % key BEATHERR, FEhl4E 45 R . indent ZH0H 14 hn B 4 it
434 5 fK) JSON 4 2745 o B8 LA ml sk




7% SCHREEER 207

S json FERA R Z FE ThAE, (B2 json FE—RH T JSON # A1 Ah S AY
K e, BTLL, B4R SEAHVERIAT . g 1)
%%5 2 3) ‘ +:%*‘%fh*¢ QISO‘H E

7.21 json JEf¥] dumps()ek $i sort_keys ZH(H I 1EH ?

722 HWiE: json FEfK) dumps()pfi E0H Python <7 LK AU AR R 5 £

7.23 KW json FE (K] dumps() & ECK: Python Fil R BRI F LA 1F &

7.8 S| 14: CSV #u JSON #% A A0 B 4 %

Sy I I S T T e e e e e Y

£ A CSV Fo ISON M KMEHRH %0 E

.........................................................................

CSV #& X H T — —4e 3l K- AAEfl, 2 —Fhal SCATE A7 il R 4 B0 11
K. JSON A ARR——4E8diE . EMSEEBERT, TREESL —Rr
IR, B, FELE CSV M ISON #4 = [ BE/T 40 B 4.

LA price2016.csv 1E A%, A B4 ) ISON % 20t N F 47 HdE -

"lﬁ]tt": "120.7",
"ﬁﬁi": njtﬁn

nign: v121.4",
"EibEt: "101.5"

HF CSV #:F JSON MR MHAEARTEPEHANH, XENA BRI T
TR

¥ CSV 45 4 4 pk ISON #% AL I F -
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o]

BIES 7-14: SEEI4CHS 14.1 el4.1csv2json.py
CSY &=t JSON
1 | #eld4.lcsv2json.py
2 | import json
3 | fr = open("price2016.csv", "r")
4 |1s = []
5 | for line in fr:
6 line = line.replace("\n","")
7 l1s.append(line.split(',"'))
8 fr.close()
9 | fw = open("price2016.json", "w")
10 | for i in range(l,len(ls)):
11 1s[i] = dict(zip(1ls[0], 1ls[i]))
12 | json.dump(1ls[1:],fw, sort_keys=True, indent=4)
13 | fw.close()

oy, zip(ig — NN EREL,  REVR S [R] B 5 R 4L & B — MR AN,
Bl s, ERBEER E S T AR X .

Unicode %ifi, #rWAWTF:

[

"\u540c\u6bd4™: "120.7",
"\u57ce\u5e02": "\u5317\udeac",
"\u5b9%a\u57fa™: "121.4",
"\u73af\u6bd4”: "101.5"

json FEBRIAK A Unicode 4ifidAbFE BV SCFRF, 35k T 8F % 0 28 465 b R 4
1 75 AN [ R i fL . T DAL i #E dumps() R #1824 ensure_ascii 250K A 4F
json FERH T SO . B SCEEIARES 14.1 I 12 4700

json.dump(ls[1:], fw, sort_keys=True, indent=4, ensure_ascii=False)

REFFIZAT I I 5E 50 45 R F -
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"E": "120.7",
. TARIRE % o

nEET: "121.4%,
"FREE": “101.5"

"R "127.3",
"ETT: L,

nsEdgn: 127,87,
"ERET: "101.2"

"R "119.4",
"B T
nEIEn: "120",
"BRH": "101.3"

"R "140.9",
" Y
M "145,5",
" "102"

"FL": "101.4",
B 11 A7 S

neagkr: *101.6",
"EREL": "100.1"

"R
¢ 1AL
"E":
"EREg":

¥ — 4k JSON & A B FHE ek CSV I ABIRARM T, fiHs%.
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SEHIAES 142 el4.2json2csv.py

#14.2json2csv.py

import json

fr = open("price2016.json", "r")

1s = json.load(£fr)

data = [ list(1s[0] .keys()) 1]

for item in 1s:
data.append(list(item.values()))

fr.close()

fw = open("price2016_from json.csv", "w")

10  for item in data:

11 fw.write(",".join(item) + "\n")

12  fw.close()

W o J oy U1 s W

36 : Python 69 #48 £ A 4534

& 7.14 465 7 Python #48 £ A 443k F 8k, kA LR AL,

# 7.14 Python RYSIERBEEIREH (£ 1340

| int(x [,base]) B x SOl — N

- _float(x) AR x o —NE R

' complex(real [,imag]) R4 real #1 imag 617 —/NF S5

L ostr(x) BB x ¥ F o

repr(obj) H X% obj 244E Python BT, IR A1 45 K75 i
eval(str) T E R Ha o () % Python ik, &[A|45 %

' tuple(s) K73 s Fedeoh—/oud

- list(s) HIF5 s Felfih— A3k

* chr(x) e — N — N

| unichr(x) e — NS Unicode S 45F

- _ord(x) B AFRER B EEE

©hex(x) B —ADEEE I — NI S
oct(x) e 2 e WA

A 5%

7.24  WfTiE L json FEM) dumps() R E H h SR ?
7.25 zip)EREEIERH 24
7.26  JEIH R A F HAE B4 BEEHE A BRI .

AEEBNAT AN N EAESE, AT PIL FEHAE A PIL FEsR T
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L], BT SR G RS AN £ Y R s A b B i, T
75T JSON il CSV # A AH H #4k LL K CSV i) HTML #& U RS 7 .

=\

L
e

)
<

&
i
(=K

7.1 Python XS . 45— P, EH—/ Python WEFREFICAF, X
b A R AR B AN NS TR K S T B, AR S IR SO EE RE S 4 Python R
2 IETAT .

7.2 BRSO SR, R PIL PEXS B A BEAT 55 Lh il I 4, J6 8 B4 ai SO K/
W], 46053/ T 10KB.

73 hXFRE . SHEEL 12, wRERFEHEEND CFHFREFHR, &
J P SO I

7.4 CSV f@##r. Sgmszpl 14, fE1FxF CSV %L it i 112 5 4R B Bl i 10
25,
7.5 HIESRICES M. EREFHIERE S ) M, 5 3 NEAThRE:
win. BEWARE . B ERERESCHER TR oxe KA S0, HERA AR
Ao ) SR TT SO “ SR O], TR TR . BES
AR A P BB RE ANAH R D RE AR, I BonAH N 3R ER R . 4% ik o id B 47
FERY, B8 i QI FIE; HEWKRIEAFAER, BoR CFHEPER
FEXAN A" H AL, R “MARHIR.

7.6 BEFEFSIE 7.5 MR, AR RERNE ERX, AFREXH
EZ25 507,







9 isr  ja)ll Python iff.i

Ao AR TR AT A A A B Python & & MUk TR LI IR AL B 1L A2 o
FiE, AHEEBER. BEHE. BEAE WL N A ST\ 4% BREE AN
BEFREVE = FENFER, FiLZEM Python EEH “ERpE” EH. X
SWEIERRRE, B5 100474 B () 8 Python 7.

ABARESEARE (F8~10FE. M5k B. MK C), 24T

F8E RBRERITHE®R

FOE HEFHETHAL

% 10%E WEREFE 31k

MExB ANECDRENEE

Mk C  HEAE i HE

EREXTEWMEF XU EF, EFHITHELE. gW @M T, BJ&®w L. Python
- HETEMER, XERFEE TR ITEASHERGERE.

FOEFTEERAFHERTHN, HEL EBEZEE = E numpy fof} ¥
i+ 5 T WALE matplotlib, B & AL B AT A foE K EH T k.

FI0EETE W LW, JEN LR &% it R E W RN %, NEZR
B {1 75 1 requests /£ # beautifulsoupd &, 7EJEE A 2 B R WA T k.

MExBEEEHERHZART, #EREMAP RENRES 7 RKER LAY
RitE £, ESANBRMEFNE =F E PyQts fufrf & turtle.

MXCEEEmMBELEALHE, R ARFORELWE =7 EHTRE.
HEFMEPFERFET, AWM sklearn ER 3N EEZHWHRELE T A,

ETEHXXNEBAE, FI~10FMMEXB. CHARTURA4H2RF 4%
3HARFN, XAERBZFRAMKCARUE I EH 2 iR hEd, HAZL
2 X

MOOC £ 72 _
diE Ak % MOOCH

“Python iEE=SH#
it '

R




s
A

AR HELE




G4 8 it RYrkiliikie

ANEEHT, iF/H Python.
Life is short. You need Python.
— A G « 5K (Bruce Eckel)
ANSI/ISO C+HrfER R RKiBH Z —

@ ................ _:
FABRM

LD TR BN, '
@) BRETR R

(3) %42 FUR R EROITILR,

@) TR SRR A,

| (5) %48 Python B = A RIS I ;
| (6) 4 Python WCHHIITEL A E. 5

MR T Python 4ife, HERRHATHFSHZEE T IDLE Hdg 44T . RS
AR B Ay FARHS, AR ILES S G AEH T RS, — s
HBA T, BT LOR R R 4T 8 AT AT SO AT AEE 27 & F RAF

A7
YR, AT GEE pyinstaller FE, BT HIEFE T MUZE,
N, tRA Python, & H 7 A4S fui4 ¥ 4 i .
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B AR RS AGTRARNS, SIS K
:uﬁn%i%

2006 4E, BHAT-2E E R N E-H 0 K H LR AT 1 8 LR (Jeannette M. Wing)
P2 T E 4 (Computational Thinking) HE®, XAMEE S — R EYEZ Il
B3R T 38 LR A SR & SR g ) . B R ARIT LR, B
PR R S B B EE TR, ABZATH AL BRI SR, (EER
TR PR B B S bR T AR, R SELR AR . v SE LR A S
4% (Abstraction) FlHBI (Automation).

B R A\ KR YT B B G 4 . ABAE VIR S ot
FEPRBLH 3 FRIEACH B YEARAE: DASEICAI0UE A RFAE I SEIE SR 2, DA B 22 RN
RF: CAMERRIES N ASAE B 4 0 e, DIBCE AR IR, DL AR 38 e 1iE
M EE, DITHENLER AR . BRI EYE, BRTIAVBEE A S, M
HA TR e A AR 1

WH B AR AR BEW, ABERZRBRILTERAE 7 “Bik” 1
TEM S . B 1946 FE55— A THEAHL ENIAC A, WHEFEILALRIIIHAE
FAR, S A A B A B ARV . AR, B S v SRR ) PR e R
TNFEMIAEN . IR R AN ) 2% B A AE AR S f 1) P9 Lk oS AARAIR B A EN T A
FKHEER, KEAFGTIGEEEBHSUE RBRA THE, BENZBMLIEALE
WEIHEARER K & . ARCELIFFRIBH EHUE R EE R, B4
WAEBHTHHAE . 2006 4F, J& AL BERIERZI R T v 5 B 4ERMES o TU%EH K
YR THENIRLE KRB — e RS I, R A SEEWT B AR BT EA LA R 17 85
HI5E K RE ) JE 1T E AR = AR RS, A B AR . NPT FE U, LA “Hih
ZMBEN” A R ETH R YE DR CL S AT ENIRE S BRI R R arde, xFb
HBYERANRE 50 E RS K M Bl IE Y .

PERRFF vk Y, 58 Y 3 B WA B AR i) ) SR I S B A R R B
SRR RVHE S SE I Y B B R AR LA T

$6/: ENIAC
é ENIAC ( Electronic Numer-ica;l-lll—t;ér-a;t;); ;\-n-d- E(;r;li);l;ér_, _‘_f:‘:f: 4;:- —:J': ﬁ-?- %\_‘:1: gz;ﬂ: 3\.
| REREFR—GBATEMN, T 1946 FATEAREISRREXFERERT, E
'Rﬁﬂmmc£m@ﬁ%rm%ﬁ* FiA30t, B S ARk R AR AR

11000 45. A IFAG T M ARE FAN SR Z R ET EANHR, ﬁ%@%
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B 543

8.1 HBEEMATREHA?

8.2 fATIAIE L TS A YR P () R B A AR

8.3 TFHLFIPRITHBENNHKZ ¢ D
A. BN ERMER S5, BEFRENME
B. i EMMHES, RiE T HEA AKX IEMTE
C. m&h, HHT ERAENHFAE
D. X2 i) AT HoF AR, IR A R )

82 Sl 15: HKH EHAH

RGP R e B St 7 ) B ) T T AN BOR ﬁﬁﬂTUﬁﬁﬁmm*ﬁ
BT PR — AR L F RS B, A T SRR ph i) A £ S 191 4
FERATI . . BB, BRREEFE NS, WIRA KA
B, IR ) 7 AR R A e R, AR B RIS AR R S AR e T
D8 75— 14 R ] A0 4 A R R A

HE SRR AR TR RN & . NP ERSIR G T — NIRRT & . %
B s A, PEERRE HIEDHRE. B TIMR, EKEERES DI %
FI RN, WA R IR . PRI, A E SRR ST R b R R S Y
JE IR ABLS I T BOEH R T A6 i B ) 8. Bseh s+, — MK A,
fla e FAT FIER, AELTHRAEREIME A F2 T — NS A8 B ORI AR L
flasd— AN LLBE. hlt, ML BEHE, MR T ARSI, A BEFEXE
TRIESRE . REEFEB AT EEE. RS NEWEZRE, KPR
HIER AT LRMEME, LIS RERSMERK. A 5HAbA LI — 555,
RAPZ BB MR o XA 375 o i B 7 7T LR Wi 0 ) S HEBR — 26 S 0 [
%, flins A B ABFATE A SRS, REMIAKNTD. A3548
4 5 — AN SR R RUA B SR S e SR AT, BRI T AR RAKP
B HI% T2 MR ECBE, 3875 I 400 R SE R A

B ikt A
1 A4 (simulation ) B4 R £ 63 HATHRAEF F % — F ok R TR BAHE |
L #hidAz, EEA TR AR RE, A (emulation) W) Bit—F, T2

B RRAF RN F, BRI ORI, KERFOSR, RREERGLA |
RR. AR TFRERERFERERBA RO AN TERELRE. |
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A5 48 B —Fh M S FPER S L BE b B i — U], BRI e A PIANER BIAE
— A 4 TR R TR, TR, AR E KRR &T
SRER AR ER, BB LLAES S ik, XAEERAEE. L ABRARAEE
T WA ETEITEE, AR . REEFTHEREER RUARBLX AN E . R XA ]
BWRRIRT, AR EYY T R RER, WA BRIXAE 5
RIRITARGERIR. B2, FRESEHR, HBREZREEN— KR KRG
1A KRR EY. BEEE 15 5Bk AWM —RELIE.

e BRI, 123 A KRS R HRE L R BR T R AR E MR RO .
BEi, —A 0.6 B HKBR 52 AT ALEAR K R ER S 60%K AT RetEmfd 1 7. BIFEL
BWHAER 7 AT, RERFXAMERHABME T ZENZ S, BrEEs
W L FETE R

%A S PO HEAR W F .

BIN: BIANERG (BRI A FIB) [EE DEE, Bl LLIE KK

LISUIP eV SUR

Bty ERG A R B 235 B 15 BRI 0 R

XA ) B, CKEER R AR JRHE A Rt — I EBAERE MR, AR
EbaEh, BRGY A B RER. — A RWT .

BRI LL B8 %R 500

R A SRS IK: 268 (53.6%)

BR A B KM IK: 232 (46.4%)

WE EE TR & EmA A E F . —DRAREB T 50%M KB, AR
B T g — AR A, X EG RPN,

B UAR T SEBE AT n) BT 5 22 /T BT AR G 1) R BRI, Rk AR B R 5
ARALRE— N RIE T, TR T EMME P40 . BARZ A S7E Python 52
BHAE S, AR % ) B 1 A B TR AR P R i — S Em k. 8.3 ik
G5 GIXAN A BT R B R R ) B BT IR

8.4 EH LR LB P AL v R AR
8.5 BEIEAWLLN MM T I EAUERL.

83 HE UM g &m L

_________________________________________________________________________
by

AR I 1 AT 2 A R T R AT B i, M A BAR
PL—A BB, REHEERE AR /N B R R R . TR A
WIRBOBAFA DN A S, AR A, UETHURAES Mk K5 AHE
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B (R Al Ak, T LA Bl — M.
83.1 BTM kit

1. Tz st

H T ) F St P R E AR TR Wi LU R A A, aT LU i @) TPO
iR T Uh . K2 B 40T LAKE TPO A H# H BIFE P &5 M it v, & 8ot
MH P B RS, Bt R. Tl — MRt 4 NP K.

S FTEHREFRNANGEER.

LR 2. RPBEFIZITTHENZE, B probA, probB. n.

A PR 3: FAEKG A FI B ffE J1{E probA il probB, #4ll n K EEFE.

L4 HWHER R A R B FRE LE eI IR R .

IXANERL BTE A TPO HiIAZRAS, WTLAMERN BT T i M TE Wit .

FBR A AE R, R PR A . R EEXANP IR Python
A5, Tz Bt — RS R, (R Eoe X, Hd, printintro() R 34T
EN—SL B 50 .

|

|

1  def main():

2 printIntro ()
|

R 2 ARG PN o B eR Ok i N TE B R S ARG A B e e,
a e B R P i T getInputs() ki £ BI AT $KE A & probA., probB il n [ . iX
NEREOL AR IR PR, #EF 25, AT

def main() :

1
2 printIntro()
3

‘ probA, probB, n = getInputs()

R 3 T EAEH] probA. probB Bl n L FE. I, BTCURA A 2 (210
ik, Wit —> sinNGames() R ORI n 37 EE3E, FFRAISGE R, EBAE ZH W
BB, ZR BTSRRI SE, 4 HER R A FIEK 5 B /3 LEIEMIZE 5. Bkb
9% 3, FEJFr) Python QG40 F -

def main () :

1
2
3 probA, probB, n = getInputs|()
4

. printIntro()
L winsA, winsB = simNGames (n, probA, probB)
|
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AR 4 AR, W AR, R RARIThREM R B, AR WF:

def main() :
printIntro()
probA, probB, n = getInputs()
winsA, winsB = simNGames (n, probA, probB)

g w N

printSummary (winsA, winsB)

F I, AEEEWEEAEFHER CSEN, HXEHESR, main()lHOF
B M 4 o 5 e B R 4 A T 4 AN ) bR 2 printIntro() . getInputs() . simNGames()
1 printSummary(). XEEEERFHLFR. MASEMBHREER CLME. X590
Rt FE+ a2, A EIEEF RAEX — 5 AN 06 K0 AR 5T % 0 % FE R FF I 45
fadt .

2. B n BT

L TR T, mainQRBARE ZE A TZESH, RS L3RR
M 8.1, HpgEEEMNAZLARFEHRAT, SREH - ERRR, RN
AMER LR R LR TR RHLR. EERRTHE, #kMERERR
o E5 8] () e A\ F A .

~ 4/ N winsA

ey N\ \'\\\‘gvinsB
_~probA Vi probA “\\ winsA\~i\§

-

R N\
/ ~

" probB // probB 1\
n 7 n A\

l printIntro | | getlnputs I | simNéames | |printéummaryl

Kl 8.1 WEEESFEFEE: Tz’

R, SERRE{EWFT R REA, ARG LU 2. e
P 30 B B E T R LA A T RE AR A R . W BOR R EEARE i, ATHM R
MBI R AT AR AR R R B RE S F R B DD BB AR . B TR ) T e vt R 38 B B S
BB — B 2 E R

printIntro() BR $UN Z i t — ANMEFF A4, XANTIRER) Python fRESINTF, XA
¥ Python BEARIXAA G, AR SCEFE L1 .

1 | def printIntro():
2 print ("RNMEFEAFENET A B EF R L)
3 print ("BFETHEANBIEENE (U0 3 1 ZRKMNEERR) ")

getInputs() R FRHE 27~ 73 31 3 N5 ER Bl LA F M, AT,
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def getInputs():
a = eval (input ("HFMAET A WEEHME (0-1): "))
b = eval (input ("HHIALTF B MEENME (0-1): "))
n = eval (input ("HEBILLFEKZHK: "))

return a, b, n

(S S VO ST

simNGames() i BUE B MR F R L, HEARBERE o HHTE, FFREIL
SRR RS T 2 /0. “Bil n BT BB AN EIER, ERER
ARSI EAR BT RE . X — MY B BB EE R, BRTE v, 3K
Python XRG4 T

def simNGames (n, probA, probB):
winsA, winsB = 0, 0
for i in range(n):
scoreA, scoreB = simOneGame (probA, probB)
if scoreA > scoreB:
winsA += 1
else:
winsB += 1

W © J o U s W N =

return winsA, winsB

=
o

AR5 it T simOneGame() R %, F THU—I7 L€, XA BT L AERFA
BRA MR, R B AER A R A, B 8.2 4 T XA X ARG K SE

NS

winsA

N\
/ \ \ wmsB
probA / probA \\ wmsA \~»\

/,/ probB // probB \ \ el N

o

printI;ro I I getlnputs 1 | simNGames l lirimSummarTI

probA scoreA
probB T scoreB

I simOneGame

82 MHHIERMIEFEHE: B R

N

TR Z L simOneGame()R& ¥ 4 T Bl —3 Lb €, T5 MRS L 6k
Gi5ACES, PIEKG A B RREEXT OE LI R . W LR L RIEFR 45 M B 3 b
WEATAFA AL FIN, FERECREFGS, REERPBRE B2, Rk
VEAN B LU B B o FERRIA LSRR R b, 5225 18 o — X R ERASURI EL 4 ) 151,
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Wt BEHL BRI, T LA KRR T SR A AT T 4> (random() < prob). T Bk
A RER, TRAESEH A MR, BERELRER, EHERE A B SN ER
BASLEER 7t B %R B R .

1 | def simOneGame (probA, probB) :

2 scoreA, scoreB = 0, 0

3 serving = "A"

4 while not gameOver (scoreA, scoreB):
5 if serving == "A":

6 if random() < probA:
7 scoreA += 1

8 else:

9 serving="B"

10 else:

11 if random() < probB:
12 scoreB += 1

U3 else:

14 serving="A"

15 return scoreA, scoreB

XE PP %t T gameOverOR%, HRER—IHHIRE RIBIKAM, A TAFE
AE LG AR A T REANTR] , 3526 1% R H5A Bh T 155 AL AR AS [0 0045 e ok 4K
A T YY1 . gameOver()BR B BRI 20 BB Ak JF7E LE AR S5 I IR [F] True, A&
FNR[F] Falseo 2R )5 4REEAEIRIH R4, K 8.3 EFFHaif & .

/H

N winsA
N
/ \ \N;vmsB
probA probA WAnSA
/ probB / probB \ wmsB\
.
printIntro ] | getlnpuls I l simNGames | lprintSummary
probA scoreA
probB l TscoreB

simOneGame
scoreA
scoreB l TTme|False
I gameOver

# 83 MAHEEITFTFSHWE: F=E

AR LEBERN, AR — A ER A 7 BUA R 15 730 LEFRSS R . gameOver() iR 45k
BACKS T -
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1 | def gameOver (a,b):
2 return a==15 or b==15

fi i J printSummary() &, H Python AU U1 F

def printSummary(winsA, winsB):

n = winsA + winsB

print ("FEEAMNF M, BRI} HHEFE" . format (n))
print ("%F A KM (1HHFE, HH(:0.1%}".format (winsA, winsA/n))
print ("¥%F B KM (1 HHFE, HH{:0.1%}". format (winsB, winsB/n))

oo W

¥ bR P A AT IERAE R, TERT SEFINT 15.1.

SIS 15.1 e15.1MatchAnalysis.py

1 #el5.1MatchAnalysis.py

2 #el5.1MatchAnalysis.py

3 from random import random

4 def printIntro():

5 print ("XANMEFEFHENET A F B FERMEHEHIE)
6 print ("RFEITHEAN B MENME (Lo B 1 ZAKADAEERR) )
7 def getInputs():

8 =eval (input ("EFMIAEF A KBENME (0-1) : ") )
9 b=eval (input ("iEHIAEF B FIREH{E (0-1) : ") )
10 n=eval (input ("HEHILIFEKHZHK: ") )

11 return a, b, n

12 | def simNGames (n, probA, probB) :

13 winsA, winsB=0,0

14 for i in range(n):

15 scoreA, scoreB=simOneGame (probA, probB)
16 if scoreA>scoreB:

17 winsA += 1

18 else:

19 winsB += 1

20 return winsA, winsB

21 def gameOver(a, b):

22 return a==15 or b==15

23 def simOneGame (probA, probB) :

24 scoreA, scoreB = 0, 0

25 serving = "A"

26 while not gameOver (scoreA, scoreB):

27 if serving == "A":
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28 if random() < probA:

29 scoreA += 1

30 else:

31 serving="B"

32 else:

33 if random() < probB:

34 scoreB += 1

35 else:

36 serving="A"

37 return scoreA, scoreB

38 | def printSummary(winsA, winsB):

39 n=winsA+winsB

40 print ("EREMFE, LB (}HHLE" . format (n))
41 print ("i%F A KM (}HHPE, HH(:0.1%)}".format (winsA, winsA/n))
42 print ("%F BIKM(}HHFE, HH(:0.1%}". format (winsB, winsB/n) )
43 | def main():

44 printIntro()

45 probA, probB, n = getInputs()

46 winsA, winsB = simNGames (n, probA, probB)

47 printSummary (winsA, winsB)

48 | main()

LERAHERATE R

B Je P BAE TEE TS, AR T ik 2 AR B ) BE D BN 2 S
KM PSS RAF, RAERPEREN ZH/N B EL R —IAEKRBLER? Rk A
ERIRFE T 45%LLFE, Mt F B KRFHLMMEZR T 5%. SGRER, RE
RN ERAMAZER (5%), {Hi A RATFEEL 3 5t em—3%, thwme
—3% 3 JRE 5 R LLIEHL S HNE . D, ATLUR XA FY R B BK.
FERER, MERSFZ A, ATLLRBEIA A SEROE. S8, WA EE AT
RESFEFKTENAK, FrRBKEREA D TIRAMER, RMUTEEESE
V8 55 AL FR) SE BN B BRI o

3. Bt RS

AL EWE LRSI AT AT TSR M ISR T AR,
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WK B AT R UK AR TR, RGBSR, 41
Bk Hohe, BN LIS A LU 4 PR

S BEERIEAN—RIVPAE.

BB 2. hEANRE R RO

R 3. SEE R R b B D ORI AN/ I R AL S

LB 4. hEADREER ERERE.

AT F R R R B AR R AMER O SN TR, itdEAR
Hfese, AT Tl s e s mah g, A TSR0 B AR

832 HIEM EPST

BEFHEE, HELSENRERE. S TRADMEERF, HEEST. BT
FEAR MBI FR Y, 75 B4 R 7 VAN IR ) . A8 B T Rk, A Bt
FERFH— 3o e — F FRERBEA B ER S, TR S 6 It R 7 20 B
AN BEA IR . XF T Python 155, BUATHIINR S AR, A-BH A8 EBEH XM
WiE, MMEXSr.

PAT P E R P I B i v R NG B B E T G, T AR MTREEIF4E, A
Ja&L bt BFE B, SR TR N AR R, P A R A )
s, XA TEME R R FRESTLGT, K- 83, AN
gameOver() bR HUIT 45 WK . Python @R 25124t import {R ¥ T4 BY T R cK, &
RS

import <YHICHFHFR>

EHEFEFER, import ERFEXMHAMPARRMIME AT (), Fik, FE
X} elS.1MatchAnalysis.py XAFEE4 PR, XHE Bk el51MatchAnalysis.py. ZJa,
A LAY gameOver() ek AT H IR, AR F -

I 0 N B ZE S BoRT AR gameOver() bR B HAAT &5 R, 025 WA 35 o
gameOver() B U IEMif . AT LLE— 25 #liK simOneGame()e& %, ST .
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226 E=#B4r iEH] Python i H

VERE TR RAN N, AT . YR A IR, g U R {1
e, X 5% R B T EE R AT A

T e A 3 AT 35 B 4 B TR FT LIRS DU R (A R . ARST A S0 A PR
B 5 R IR . TR AR A e TT DA R ) A g S AR T Rk R RE,
TEIAR 7 240 e 1) A AT R R S 28R O AT RE . B 00 R A B ) B B R
Fr e R AT A R .
FEIRE A TR AR

L HEE R it AR F R, A QR R. R RARB AW
§ﬁ%wi¢&#ﬁiéﬁﬁ,%%ﬂi?%%&##%i&%ﬁ#&%,miﬁg
| ABAR A AR e R, AT AR SR R, TUARRARRGF LT E, ®A
| RF Y ARIE R PR AR HREHARN, EARRNERSE%. .
BF 5%

8.6 fhastHim Fiit? ftaBIKn EHAT? MEFLR?

8.7 HW F B IIAT R A?

8.8 TRIHifESCHF AT TRt T2 ( Do

A. XR B. fEHEH C. W D. i#

8.4 Mk 7: pyinstaller & 8 {#

¥
o
2
i

i
¥
by
s ]
g
(=1

5
%
F
_V.
3

}q.
&
&
@
B
‘3_‘

p
N
}(\.
3

_________________________________________________________________________

8.4.1 pyinstaller #&

pyinstaller & —/N 206 IS =, EHEW L Windows, Linux, Mac OS X
SR RS T H Python JESCAFHT AL, M X UESCAH4T 4L, Python F2/5 1] LAIFER A &
%¢ Python [JEREEHIZEAT, ] DIAER —ANBRSE SO 7 (4L 3 A4 B . pyinstaller 75
VAT (BHIE) FH pip THZH, RS F:
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pyinstaller 1) 77 W34 B 1k 4 http://www.pyinstaller.org/.

pyinstaller 2 [ 3h¥F pyinstaller fir4 433 Python f#FE4s H X+, 5 pip iy
pip3 M4 M AAMIF, BUkAT LA B . (£ pyinstaller PR+ 8, LLSERI 2 1)
SIS 2.3 o, 76 Windows “F & #2474 A Python JESCIF4FK, AT LMEH
HE X B AR B At kAR, AR ITE .

R, HT pyinstaller AFFE L P AR LS (O F74E, ERSEHN
QZSiW&ﬁdWMmW #&&qume#EDwm@Ei¢

PATREE, WSCEFTE B 30K 42 B dist A1 build 5 CfF3%. o, build H
SEAE pyinstaller 776 G IS SCRE H 5%, aTRA A MIBR . B2 BT R dist N
f] dpython H 3. H b HAth SCAF R w047 3 dpython.exe [f18) A HEHPE .

A LU L -F 28060 Python 5 SCAHA2 ic— N7 1 o] $047 3, ARSI R -

PAT G TE dist H& LT dpython.exe Ui, WA ATMTHKHIUE, AT EEIAT,
i ] pyinstaller FE 75 22 LA F ] #l
(D) XHFBED AR R RS (D

(2) WL LZE UTF-8 4fid, BACFFHAhgmig kKA. KM IDLE % '5 %
SRR AE R UTF-8 4wt e, wT Eiefdi .

. ﬁ#%&&%?*ﬁz&,%@&ﬁﬁﬁgﬁﬁ*ﬁﬁﬂﬁ&f%ﬁﬁﬁﬁ
A, o R AR R AR, NAEMAEA b T RS ERE R TSRS |
| H . Windows F SRR BHAHAMEE, —RBA dl Kocx AT AL,
5 #5%&5#*%&%#,ﬁﬁﬁ*é@%ﬁ%ﬁm%%ﬁﬁ&,ﬁﬁﬁﬁi
| STRAZE Gl A 3 f A R R T — E

\_—_____...__________...__-__.._—__--__--..--_-_-_;_--_____-_..-- --------------

8.4.2 pyinstaller f#HT

pyinstaller 7 —4£% 1 4, W3k 8.1 fizr.

# 8.1 pyinstaller S 8E HEH

E R b)) fie
-h, --help "EM
-v, --version r & pyinstaller fiZA
-—-clean T AT AL R o i S
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“k
2 % ke
-D, --onedir IRIA(E, ARk dist H3x
-F, --onefile 7E dist O3 o 2 A Rl ST (4T B S0
-p DIR, --paths DIR i Python SCAH-{8 F A 58 =7 FEBR 12
gl ol =i ST R MR Goon) SCf
--icon <.ico or .exe,ID or .icns>

pyinstaller iy & A7 2 AE Python JSCAFH IR, Rl dr AT #EATHT
WA . -F 2O, STaE 8 =77 RSO, wTLAE R -p 3 =75 B
FTE B8 4% . T SR 58 = J7 i 1 pip %% HL{E Python 85 H 2+, WAFH B H-p 3%
LS 10 BSE@IAHS 9.3 A, ZARHIAE T jieba B, K% U4 A caltk.py,
TRTTEWT

1E dist H 39842 BT B30 caltk.exe, K = E 1 otxt 3O 8 613 dist H %9,
PAT %R

T T —————

CF 5% 3]
8.9 pyinstaller iy 455 & 1 F i) 2 $G £ ?
8.10 4R Python W SLAHAER T8 =7, Wfi{#H pyinstaller fiy4?
8.11 X} Python Y5 S {47 £ W LLf Gk o5 2

8.5 IHHAAFMBKEE

&5 PythonEZH 9T SAEZFE, BATRANITEALA, itk |
| SRR E A, !

........................................

UL 20 SERJTIRB SN T T &6 BRARSEBM AR T EH%RE, A8 H
TSR T {5 B EARB BRI A AR SR K REE, TR T “SHEAEE". PR
T2 R AT SRR AR A R N © 2 R R FFR 7. Python i 3 MEEAE 2 )
BHT IR, BT SRR EES.

Python B 77 M3 #& {1t 7 38 =75 %51 1% (the Python Package Index, PyPID),
WA 1k

https://pypi.python.org/pypi
IS T Python 155 9 TN = AR AAS B, X80 5 SR T8 2615 U,
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HOAR P HA T . X B AFEHYIRRE, Python % (# B IR Python
EEHE. T Python HIEH M REMHmBES X, MEXAC. CHEFEFHE
B T L 265 B (3 11 8 0t Python i 5 ARV VR . IXRE RO B Th AEAE 79
Python i 5 il T & HKmfih = 2 M A8 0, Python if 5 HHFRA “BKES 7.

IFA2FE Sk Python B S H T HRKMEM, HEEREH K T ERBERXMFHEES
FHALK, LT 9 HEBANBE=EREAME, Wk TiHEAES.

30 4ERT, THEHUAEIE AT IR KR ER, SRR ARV B T 3R LR API
ifk. 20 4ERT, BEF RSN ERESNRE, —MIFEDHELE, BET 5
NS BFEF AR, ST S g MRS E . 10 457, JFIREEANITE,
b N FF R KB TR S AT B A T IO AR R R, 3l i R P X R A
Ko MAKWE? GRS T KM AS, TEMEEES S0 LEAE
HEE . AR AR RIS ek, [ 5% i%# T Python i, Python
S IEY T ERME.

Python # = 77 & - .45 FE (library ) . B8t (module ) . 26 ( class ) F1 2 ¥ £ ( Package )
HEX M4, KA XEGLARITXS, G XLn]HEHARBEERN “FE”,
Python P B I EEFR A ARAERE, oA PERR 28 =77 FE .

EHATEEER T, REEFNESAHE2EAGN LA ENZHEINGE
Fiset, R A RER SR = E T ARE B R, WIS HERN RS k. XF g
BRAKR—FERgmTE T, FROh “Bbgnfe”. BB RE R, E=J7FE. H
P95 () HADFE P sl B2 s AT B W B R RS . BRRGmRE S BEULRTE A, #
BB E AR B T F B AR, R RS R R 5 TR,
TSR G 75 3= 5K R RS R 58 =07 PEAE A FE P (030 4 B B A R, BRI —
P 5.

AR AR B L, REET 10 £ % KRBUERM 20 £4
S P LR BRI A e VAR, WE R E R KINERF .

J6J&: Python—Hystit A Seh%feis 3
""" — T @At 22 T

— AR AR AR KT, GESE A AR R ARE.

FTRAMRMAA? M- RGRITEP T, PRIEE, IR XS HHRIES
DF I D MR A, BARK S RBEET A TFRAELAE, @
CARA TR EAL, Ak, EE2EURFALERREIAEBTEATL
| AMEE9AEA . Python B Z #HRF], € RALMIES OHK, HA—FHALEE
VA A 6ET.
| ——AlphaGo )%, THTMT#R ERFEHALBMALT,

. ——AlphaGo FFi& T, KA Python &3, Hh&ikMAA L.

________________________________________________________________________
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8.13 Mg A AT N2
8.14 HESLf) 12 fyThAE, WMRARME=IE, TESFIWEEmMIAL G
GHERF?

8.6 Python % = 7 JE &%

=

:’ Lk . g ! be L_”*
L -%@@.ﬁ’.@f %%35; -Ju-.um:::ﬂ E
Python% B ARAEPERISE = 7 FEWI KR, FrifEPERS Python 2236t —& KA, H
Pl LABSIE R, 55 FER SR A G . T Python i E & TUARIE
LR, L, 3B =07 PR th A ERIT R A Y, Bbg— A B, Rk, Python
HI2E = EEG 4 — S HIZ) T Python & 5 M R AR & . A& T 7 pip THKIMNA,
Python 2 — 75 FE) LA+ 5 5)
Python 28 = J5 FEAK 8 22 2% 75 sC R G TE R AE 5 B RE AT 3 N aede ik, BUUEAE K
AL, RGeS = R, X 3 ANk pip THZH., HiE X ZHMT
%k

8.6.1 pip LEZE%E

dge ' FH Ho A5z i 280 1) Python 28 = J5 P %36 77 XU K pip T.H %3¢ . pip /2 Python
BT P YEY (AR LR 2 = B e T L . X [R] I 222 Python 2 1 Python 3 ¥35%
(5%, QUSRI pip3 45110 Python 3 BA %88 = JfE. % T RUAT(E, &
SCJE SR A pip AR%% pip 5K pip3 @4 .

pip J& Python W &4, FEilliddr21T7H4T, AT pip -h dr 4451 pip
M4, HE, AELE IDLE 35 FiEqT pip 12+
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pip 4% Cinstal), F# (download). 1% (uninstall). %J& (list). #
F (show). #r#k (search) 25— R¥|ZHEMGEY Fs.

GH—ANFER AT
pip install <flZ&3EPEL>
filtn, 223 pygame JE, pip T HEIAMNME I F# pygame %3 I+ B3

RHRBIRGT .

U b T AR HT O 2R R A ARAS, i, ) pip BT A5 -

AR A A% X
pip uninstall <JUEIFKEL>

Biltm, E pygame FE, IO FEATRETEA A

ATLGE I list 75 i R G DA 2B E =T, Bi:
pip list

PATRCR AT, B0 45 R4 W -

pip f¥] show Ty &% i HA O & R RVEME R, Hlin.
pip show <A MPFEL>
EL sip PER ], $ATRCRWF
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pip ] download ¥y 4 AT LU R 88 = M 2 e, (HIFAZREE, Hlin:
pip download <l F#JFEH4>
LA #K PyQtS K, PATHCRAT

pip (¥ search iy 4 AJ LB 48 % 42 4 22 b i ORBR , oildan
pip search <#UAFH#ICHT>
PA#Y ¥ installer 7], $ATRCRWIT:

pip /& Python 58 = J7 BB A= B2 1) 226 75 3, 7T LA 223G 3 90% LA 1 It 58 = 7 B
Rifi, BT, SARMBURSERRE, &4 558 =) FEE N kA pip 23,
BRIy, B A e e Ty vk

pip TRE#ERSGthA KR, £ Mac OS X Ml Linux Z#4E &4, pip TH
JUF-AT LA %3645 4a] Python 35 =J5 )%, 7 Windows #fERGirh, H —L635 = AN
SR oAy Sk e g
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8.6.2 HENRE

B 5 X s AR = 7 ARG R ke e . SR = PR E DU T4
P AL AN SCRY . AR 6 numpy S, R eI E 7 LA
http://www.numpy.org/
URAREAITE £ R =% 5 1
http://www.scipy.org/scipylib/download.html
BT AR R s P R %
B 52 X g —MOE A F T pip P 0B IS B R I SR =T P

8.6.3 XH&EE

1T Python 4658 = J7 PEAUIR (LIRANAS, i pip F MG AL Windows
ARG s, &SP =¥ RN 1 Windows V- & T T8 2 ) vk 255
=T K 2 R TR

H T IRPEX AR =T PR e el j, RN K2 /R i A Bed 7 — A o, ¥
B Python JHl F*3K43 Windows W B4 2 i 5 = J5 FESCIF, BEgHhk i T

http://www.lfd.uci.edu/~gohlke/pythonlibs/.
ZHHEF T —HEAE pip Zeerh AT RE BRI LA S =TJ7 P . IX BLLL scipy i Ui,
HSEAE LR BT 4k E] scipy PEXT NI A, W 8.4 Bm.

SciPy is software for mathematics, science, and engineering.

Requires numpy-+mkl.
Install numpy+mkl before installing scipy.

scipy-0. 18. 1-cp27-cp27m-win32. whl
scipy-0. 18. 1-cp27-cp27m-win_amd64. whl
scipy-0. 18. 1-cp34-cp34m-win32. whl
scipy-0. 18. 1-cp34-cp34m-win_amd64. whl
scipy-0. 18. 1-cp35-cp3bm-win32. whl
scipy-0. 18. 1-cp35-cp3bm-win_amd64. whl

[¥ 8.4 scipy XNV Windows SCA4F 4% 0L i

EFESL AP . whi SO R, IX L IEFEIEH] T Python 3.5 iRARBEGRAI 32 A7 R4t
XS N SCAF: scipy-0.18.1-cp35-cp35m-win32.whl, F#i% X 4% D:\pycodes H .
RIG, KM pip fir & 2B .
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..............................................................
‘
1
'
i
L}
1

HEEIA.

....................
_____________________________________________________

ST ik 3 Rhes R, —BARSEIERRR A pip THZHE, R RN, N
PR [ el e (Windows FH). Ao, WIRTELALRA MR
F s Python 85 =7 FE, W E BRI SCE w3, Hrh, .whl SUAFRT LA pip
download 184 7E 47 W 48 & HF T L T 3R75

S A S AR, whi KA FAK Python FH6 eggs #5X, 2 Python T |

TH 5%
8.15 pip THEHHK T2 &4
8.16 N pip T HEIRLES =1, AWML H Al IpE?
8.17 F#—£& Python % = ScfF (.whl X)), 2Rt e X3k

8.7 £ 16: pip TEM A

Python 22340 H 47 TR pip (2K pip3) J& 2% =I5 PR R ) ik pip KL
FA+5 508, AW EERE =T, FINEEHEH pip RRIX LR H%E .
Sl 16 JEFE B4 %E 20 AN =5 Python i, W13k 8.2 fivR, HEFEEMZE, B

LB =TEFHMATE, pip REMNZTFRELA—ER2ME, #UCKH/N
B34
*£8.2 HE=7 Python FE (#£204)
E A M #& pip LHedR 4
NumPy iRz pip install numpy
Matplotlib 7= gk 2D E L pip install matplotlib
PIL P 15 b 3 pip install pillow
sklearn BLAS 5= 2 TN K42 4 pip install sklearn
Requests HTTP Hpi%ij; o) pip install requests
Jieba i 3531 pip install jieba
Beautiful Soup 8¢ bs4 | HTML £ XML f##7 pip install beautifulsoup4
Wheel Python SCH-A4T 41, pip install wheel
pyinstaller T8 Python Y5 3L o] $AAT SCAF pip install pyinstaller
Django Python 17 ) Web JF AR HESE pip install django
Flask R Web FFRHES pip install flask
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E % M & pip Z¥Hid
WeRoBot T fE HLEE A TF R HESE pip install werobot
Networkx A 71k I 245 1) P 5 4 (1) AR 43 BT pip install networkx
SymPy BEETS5IHH pip install sympy
pandas i SRR o3 A pip install pandas
PyQt5 AT Qt (kg GUI TR HESL pip install pyqt5
PyOpenGL £ V& OpenGL FF & #: 1 pip install pyopengl
PyPDF2 PDF 3Cf N 2§ U B Ab £ pip install pypdf2
docopt Python fig 247 fi# pip install docopt
PyGame fi] P /N R T R MESE pip install pygame

R REEERAK AT FRAT, MAZLE IDLE 1, 40 £ Wi Ath b8 %
FE, pip 2 HBEh@de, MWMOEFREFE LR, pip ths HaIT. ah
B G 2 B “Successfully installed--+” $27x, ZCRWF:

:\>pip install pygame

Installing collected packages: pygame
Successfully installed pygame-1.9.2bl

R A B A B e RIX S, T LA# R Python #rHEFE os [ systemOBE B mremar. e :
P& . SepIfUAS 16.1 43t TR pip #HE %% Python FE ) J7 V. RETEMBRE

SACHS 16.1 el16.1Batchlnstall.py

#el6.1BatchInstall.py
import os

libs = {"numpy", "matplotlib", "pillow", "sklearn", "requests",\

“jieba","beautifulsoup4","wheel","networkx","sympy",\
"pyinstaller","django", "flask", "werobot", "PyQt5",\
"pandas", "pyopengl", "pypd£f2", "docopt", "pygame"}
try:
for 1lib in libs:
os.system("pip install "+lib)
print ("Successful")
except:

O 00 Jd o U »

print("Failed Somehow")

B/ PyPl 494 E(E

_________________________________________________

CFREHAIT R (Weight). 0 F 5 25 460 F A RA LMY, 5T |
AHREA —RE TR, REWRHNEELRK T B4 |

< '

________________________________________________________________________
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X 5%
8.18 Atk F{Ef pip3 f7& 2R =TI ?
8.19 os.system()pR E I ThRE AT A ?
8.20 IHIEE HHREIN — MR B =HE, B ETEERET.

ik

Z N A

ATEHR T BAERBES, DARESEE M AGIAA T BT TR BT
A B 1) PRy vk o 5 A T AR Python 58 =75 2 4 P FAO AR B g A5 JEAEUR
THEASKEBIZEA .

2 7 %k 5] A

8.1 fHYsEf 15 (BEE, KA EERIRMUERILLEE, SHridE EHmE.

8.2 fE¥EsHl 15 B, RABRMUERILLIE, SAEEEEME. K
SR G421 8.1 KIAF.

8.3  You-Get &Mt T Python 3 (UMM F& TR, ZHF2 HE A AF A
WA T EERZIE M ET, RN =HEHRS L.

8.4 B RWITHSTHNE S, BREZARSIHHENRIAKAE. Wordcloud 2
— KT Python MR = 38 = FE, SCREAHAITESR ., T REM . FAEBUE S S Fal
TR E, 4G jieba A DhREME (=HBE ) R =80R.




LRI A

IHEAHX T B, & 5EGLLHK.

Computing is not about computers any more. It is about living.

Je it i « JE B ERT (Nicholas Negroponte )
JhRAE B T B AR SE I = B 7 N

(1) T RREE S S A 2 !
L () TREGETRALKRES .

(3) 3B FRFE TS HEAT H B AT RIS 81
L @) TRERRERE R,

L (5) BB B AT AR R

L (6) EHISORS BT E AR . ;

BRI AR AN I IEBE R4 — 3K EF O BT AF 7T AL RO 2 AN — B 1 XUA%
JiENN, BEEAFHEGRKBEEEBREBCR. TREBEXTEHM, N8E—
KB TIRRBE? Al E RS IEEE.

ATEHFLL PIL A numpy JE 24 Skl T8 s 5 — 3k T4 RUH T i T
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| BE: A LE SRR EE A numpy A4 # & matplotib, |

.........................................................................

ANFGN R R R LR et s, hEERE M. L
WIS R RS AR . AR R, SRR AT SRR TS AT
WEATE TR FMZHWRIERE, XHERAT RS R =N T
PR R TR B ) R A T EALBEAT IO BE T L, BB ERAEIEH A
SRIRER I TR A s, SRR SR TH AR L ) i #2F- B Python i 5T
JE N NEB e F OB v AR 0 T4 J1 3K HF -

T BEARMRA T HRFENAPE: AR R .. A8 25
Heqit, WK ERMAB TR DET B a2 AINE S 4 REE T K,
R R A5 I ) BES . ARG 43 A H T U IE B 19 55 = J7 Python
numpy FRE 7R B0 4 61l I /) 5 =75 matplotlib.

AEEAW, Pt EMERERIZMe S, SHEALX.

—RAEHBEF R FFLBOR?

A PR BT 9.3 WL 9.5 1N 9.6 4T, IXEESLHIBIH, REEETHEAREY
AECTEER, EREW S PIL BB PER &R E B FLBOR, EREW i EER R
NEFAER T, EHRIXLGES), LT E T # Python HIBNE =T7 /% .

SEAh e — AR MBS —E R . BUERRERE (Matrix) 22— MERKTr
FEFIHESI B B SRR A, Rk A TR R BT R 5 . R
REFAREATFELTR, RN TR Wiy, ke, e, e,
RETWE. THEALE G Bh AU

AR MRHA T R IR TR, B KR Bl 5 T DA A S R
ko Bl THEAIE I 4 KT & Matlab SR F AR B A S b mt 0 A8 R . s
AHEMS, —HEREREERN, ROTHER, —HEEFHERERRN, XK
Hm R B S0 HK AN BFEXET, RS LU A 2
e AL, S T RCE R, RER RN RN B g .

FeR B HAik s
O BMRIARENEREEEY, TR ERBARE A, ERLESMN
R BT AR, AR T AR R — A B A IR A |
LA, BRABTAENGLER, RiTREG; BRI ETHEAR, AT
DR DHMA R ETETFERNGLR, HREIELBRY. FHAARAETD?
— WRRRAEM, TARRE? ERABEL, ERMARS?
— R, AR

\----——--_--
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5 %3]
9.1 iFEELEHW TEMARE PR ER AN
9.2 i 2%k e dE numpy A1 matplotlib .

9.2 #k8: numpy JE HfE A

.........................................................................

‘numpy & fﬂtﬂ%‘%’ B L $ e aE ey 5 =5 k. :

N o o e - e --emessSssses .- ---

9.2.1 numpy EH#ER

Python FRAEFEFRARPET — 1 array 7, FI FRAMAKTMHR, RIDEAK  minpo |
MRS SR, BRI RSFE, MEAYEUEH. B, Python iy Pt tikss

Z numpy &

B numpy B3| THREEE, £4, numpy CELA T REFEHEES LR
HEPE .

numpy JZ &b F ) Fr S b HHE 2S A E eh R AT R R 2 4E R4 (ndarray), fd
PR “BA”. B b rE RN R LA E, BB TERTUHBRERS], FIN
0 JF4fi . ndarray KA () 4EE (dimensions) MU fiidl (axes), HlifIAN B fifk (rank).
—EBA R 1, HEBEATRN 2, C4ESA A S T A — 4E S A

T numpy FEH R BB E Hin 55 5% i 2R, #CRHW 5514
numpy % :

Hoep, as fRB 75 import —E (A REWE 2R Ja SEACHS P R d 44 25 1], A Bh o
AT itk i, ARFRELEE 2P, np {0 numpy.

9.2.2 numpy EREH

numpy 5 H 0] @ 54 (ndarray 28%9) sRESLH 74, Wi 9.1 Frr.
£91 numpy ﬁﬁfﬂﬂ‘]ﬁ.ﬁﬁﬂﬁ&ﬁ (H75

o % | EE:
np.array([X,y, z] dtype—mt) M Python ﬁU—_’&ﬁ]Ei’Eﬁ‘hﬁﬁéﬁ
np.arange(X,y,i) fE— Al xHy, BliAPFKIEU
np.linspace(x,y,n) G — Nl x By, Fa ANICRERNEA
np.indices((m,n)) BIE—A m 17 n FI R
np.random.rand(m,n) G —A m 4T n F R BEYLEAL
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4k
T T TR T ]
np.ones((m,n),dtype) flgE—A mirngle1 E“Jﬁ?ﬂv dtype %ﬁﬁ?ﬁﬂ
np.empty((m,n),dtype) Bl —4 m 1T n 54 0 (%4, dtype ¥R RR

Al —ANME A G, TLLAE ndarray EFEA R, WK 9.2 FioR.
i 9 2 ndarray ?Sﬂ‘]afﬂﬂﬁ (# 7 A)

OB % s i 1 ..
ndarray.ndim ﬁﬁﬁlﬂﬁ/\ﬁ ﬁ_’.&ﬁ“f’ﬁﬁ
ndarray.shape BURTEGANYEE R4l
ndarray.size BATTEN BN
ndarray.dtype A TR OBIELR, dtype FKRIAT LU T EIR F4A
ndarray.itemsize A PG TR TR
ndarray.data 0,75 5 B B 4L T 3 (1 2 e (X ik
ndarray.flat B4 0 F IR AR
A sl F

B ALE numpy FPHCAIEX R, ALK H<a><b>(0 RN EH 0%, R93 4
T SRS R R T A R A TV, B SR A B 4E %% . JLP, np.flatten()
PR T R B e, AR TP AL P OB, R REAE A RS S K R R A E R
ARK.

ﬁ 9 3 ndarray %B‘Jﬁ;*ﬁf’ﬁ?‘iv‘f (att 5 ™)

ndarray reshape(n,m) Z%&ﬁﬁﬁ ndarray. J&lﬁl“’l’“%&ﬁ(n,m)ﬂ‘lﬁﬁﬂ
ndarray.resize(new_shape) 55 reshape(OVE Al AfI[], B &4 #4041 ndarray
ndarray.swapaxes(ax1, ax2) FEBUAL n AN BE P AT RE AN AT TR
ndarray. flatten() MR AT B4, IR [R]— AN R S G — 4 S
ndarray.ravel() YEH 7] np.flatten(), {H 23R [F1 %40 it — />3 €]
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% 9.4 451 T ndarray 28 [R5 RIP) 5 vk S04 D) 13 300 2 SR B AL pLE
B A5 S5 2 B B I R B A . R RS E ndarray VIR B EIA, dEEE
T d#ER e, ol arange[5:8].copy(). '
% 94 ndarray £MESIFPHEAZE (F£5M)

RS S
x[i] #B|P i MoK
x[-i] M R S5 i A TER
x[n:m] BAAL KN 1, METERRES, AEEm
X[-m:-n] BINEKN 1, WEHERS, SREN n
x[n,m.i] Y i BRI n B m %5

A FH 5248 an

>>>a = np.random.rand(5,3) #4A 5x3 M4, FBEYIEER
>>>a[2] #3KEH 2 [T '
array([ 0.78426574, 0.60171943, 0.98825306])
>>>a[1:3] .
array([[ 0.49276756, 0.44735929, 0.10356773],

| [ 0.78426574, 0.60171943, 0.9882530611)
>>>a[-5:-2:2]
array([[ 0.95517757, 0.3634953 , 0.34138831],

[ 0.78426574, 0.60171943, 0.98825306]1])

F% T ndarray 8% 5740, numpy FESEE T —Hbiz Sk 4. & 9.5 F i T numpy

CEMHEAREH R, 8. XERH, MMy ik, mRBERE, HE

IR PN B RS R: mRIEESH, WL RRERSH . 6
Wi, WASEAAR D ay LA SRS A atb, 1] np.add(a,b,a) 1| # IR at=b.

9.5 numpy EMIBARZEHRE (E8 M)

W | i &
np.add(x1, x2 [, y]) y=x1+x2
np.subtract(x1, x2 [, y]) y=x1-x2
np.multiply(x1, x2 [, y]) y =x1 *x2
np.divide(x1, x2 [, y]) y=x1/x2
np floor_divide(x1, x2 [, y]) y=x1//x2, R[A|{HHE
np.negative(x [,y]) y=-X
np.power(x1, x2 [, y]) y = x1%%*x2
np.remainder(x1, x2 [, y]) y=x1 % x2

# 9.6 FIHH T numpy FEMLL B S R $, 3L 7 4

#9.6 numpy EMLBIEH RS (#£71)
IR S
np. equal(x1, x2 [, y]) y=x1=x2
np. not_equal(x1, x2 [, y]) y=xl=x2
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I 5 ok
np. less(x1, x2, [, y]) y=x1<x2
np. less_equal(x1, x2, [, y]) y=x1<=x2
np. greater(x1, x2, [, y]) y=x1>x2
np. greater_equal(x1, x2, [, y]) y=x1>x2
np.where(condition[x,y]) RAELS H A x B2 y

% 9.6 iR [ —AM /R B, EEEWNEATNNITRER SR, BT

UnF . where()BR BUE =t % ik 3 x if condition else y 1) 5% BARAS .

>>>np.less([1,2],[2,2]) : il 30 3 s L
array([ True, False], dtype=bool) - AR
numpy &F HAh— LG TR T ER RS, Wk 9.7 Fis.
#* 9.7 numpy EREHMIEEEE (9
K fi &
np.abs(x) VR T CE MR, e B At
np.sqrt(x) W HAENTTERF IR
np.squre(x) WEAGANTTERT T
np.sign(x) WHSANTERFS: 1(H). 0. -1(-)
np.ceil(x) IR TFHREFEANTEN /MY
np.floor(x) VSN T EAE TS AN O FE I KAl
np.rint (x[, out]) [, WA TCENBITEES, R EIEHR
np.exp(x[, out]) i EE N TR MR RUE
np.log(x), np.log10(x), np.log2(x) R AR Bie), T 10, 2 MXTEL, log(1 +x)

numpy FEE S = e SRR B, (A, BEALRIRER 0 . AR S
FESE, FFREFAFE R W T AE, B 1A AT LR B O M A

B = )

.........................................................................

O REMERE AR LGE AN, K, A AR A
| RAE SRR G45E AR R AE N, £ numpy F, EEEKSLE R |

.

B 5% 3)

VA, EEANE EH—H, CEEREE. REE. GitEE. ZAEE. M
HUE S, numpy B4 2R S R EiE KA B £, '

9.3 fil#— ndarray 4% &4 WFLL 2
9.4 Wil X%} ndarray ¥R SR AR ?
9.5 8% ndarray ffFE4ERATAE X
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93 £ 17: EGEHFLBER

A~ mm - —————— ;e m s e —mm.r— s e mm e s, ess -~ oo, e s o ss sz ans 2anean s

-M—-'f*ﬁ%" mpy A7 PIL A ET B R A1 AT 4R % 0. §

; AT AR
S ST T e D ] ..-u_l.u.'uar_u.._-;---a..-..-_-_[..&-s-‘.-..-;..Jv.‘-_---;._--.s—.— ..........

7.2 WA PIL FEIRHL T PRSI, HEARSRI T HHR, (HIXAMR R D T AK
&, PR RCRAN S A . EE B ESLAR B AR AL, 3 XA SRR 2 A 3
?ﬁﬁ‘]%ﬂiﬁ?ﬁ AAT A GERH Python FEFF I INERERZ AR, AT P 460 42 B 5
SEARR. R ERER, FIEARFLUR.

9.3.1 BE/RBBHART

BEGE A KEN Y — 4 0dE, v LA numpy K B 45 55 e s B4l %, LA AT
B A B, &FRK feityjpg, TUETE D:\pycodes H3E F, J5ikll B«

P {5 2 490} 1 ) ndarray 267 R = 4ERCRE, WI(881, 1266, 3), b, RIMN4ER R
BRI R B, ARG R, B4R S MEFE AN RGB EH, 1 RGB {4
AN AR

PIL EAFERMER MR E, REWSREGENMEENR R, M convert()
A, XRLER, RRHBEEM RGB 1 3 FHBAHEE LA —HEER, X4
HAAVE A 0~255, RRKEERZM. i, BBMNEAZAWHEKERNREAG,
¥e¥ha, BRM ndarray R0 —4ERE, MAMEEAGOER BN EHEROR.

X PR L e e, T LRI numpy Vi) R EROAE R E G, Bildn, 3K
AL A B (20, 3005 3 F) 5 BRAR R P R b B R AN NG (. BT ISR
IR 75 ARBAR AT A T R, BB X e .
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0 255
>>>print (im[10,:])
| [114 113 115 ..., 123 122 123]

¥ BN ndarray BN SE, AT LU AR B HE B R ARG B 1) B R A
e, UAIKPBEASH A, 2 5% A B AR A I 6 PR AT I AR e X )R AL AR AE
FALHE . TEERNE, AR RS SR E R EE LR, A RS,
JIF LAAE T8 A2k PIL PRS0 B 50 K 2 26 2 38 i numpy.uint()28 # s 8E 4,  SE 46 dn
F. BEABE~EEGmE 9.1 fix.

>>>im0 = np.array(Image.open('np.Jjpg') .convert('L'))
>>>iml = 255 - im0 #KR%H

>>>im2 = (100/255)*im0 + 150 #[X|a]d5#

>>>im3 = 255# (iml/255) *+2 #EFF AT

>>>pil_im = Image.fromarray(np.uint(iml)) #7HI%f iml, im2, im3 $47
>>>pil im.show ()

(a) R (b) Xf im1 AT L5HR

%

N A &3 Y =
. (o) &F im2 $fT i

e ‘ (d) & im3 HFT 4

K91 R A s = A 10 B %

B KA

A, ZaBBemfhrEBR. LaBGEIEN FARETLLBKR, Hld
EFREENRGBERF. RGBFE B K Tokil if b F A XS AR A

________________________________________________________________________

- e -
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¢ Gray=Rx0.3+Gx0.59+Bx0.11

E P, 2éBEATENTERARGFHEDTASHERBERGER
P F R, R EAMRE S AERAFHIBEAT R AL 256 Bt A RRRYS, RAHER
AR AM AR LB, HleE R E R T ARG H é.iiﬁ ﬂkﬂxﬁ-«’f

S me e

932 BEBRBFLHR

7241 T 10 Ff ImageFilter 288 (P85 U712 o SRAF8T 48 ] JR A B 450 R H
ImageFilte. CONTOUR JE8i, ‘& REW KRB IH A BRI K, WE 9.2 (a) fr
Ao JREBRIERRE L INSIAR, RIS A0S E B R G = Sr kK. P 9.2 (b) o T
HHEFEHNTLBER . XABRM 7.2 795 10 MBS LIELI, ZEAHBF
SCHLWE ?

@ ERRK (b) FLMR
92 @R ERTSBRMA L

T EIFL K, Eﬂgél%l*ﬁﬁ,z:, B S B R R S AR AL, B
JEAE . MEDWALGEBSZ e S, MR R B ARk ity sk B B, Bk T 18
R PEARA IR TS o 385 P DAS R B8 v SR SR B PR 4 6, numpy PRt T B4
IR JE P 50B0 BE 1) PR B gradiient(), & N\ BG S FmEN TR BIACE x Fly % H Iy
) BRI el . SERARES 17.1 A T RGBT R4,

SEIARES 17.1 el7.1HandDrawPic.py

1 #el9.1HandDrawPic.py

2 from PIL import Image

3 import numpy as np

4 vec_el = np.pi/2.2 # RN ARE, MEME
5 |vec_az = np.pi/4. # SCEM AR, IWEE
6 depth = 10. # (0-100)

7 im = Image.open('fcity.jpg').convert('L')

8 a = np.asarray(im) .astype('float')

9 | grad = np.gradient(a) #HUEEIKERLEE
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10 | grad_x, grad y = grad #5 HBBEH B BB EE
11 | grad_x = grad x*depth/100.
12 | grad_y = grad_y+*depth/100.

13 | dx = np.cos(vec_el)*np.cos (vec_az) #IEIERT x HhIE
14 | dy = np.cos(vec_el)+np.sin(vec_az) #IEVERT y B
15 | dz = np.sin(vec_el) #EWEN z KK

16 | A = np.sqrt(grad x**2 + grad y#**2 + 1.)

17 | uni_x = grad x/A

18 |uni_y = grad y/A

19 |uni_z = 1./A

20 | a2 = 255%(dx*uni_x + dy*uni_y + dz*uni_z) #WFEH—1
21 | a2 = a2.clip(0,255)

22 | im2 = Image.fromarray(a2.astype('uint8')) #EMEIR
23 | im2.save ('fcityHandDraw.jpg')

FLEROEABRZFHGEZRMBEE (MARBRELS) EMEANE
FlH. b THIERER, Bt —AIR, BEUEX & AR R R K, i
MG H B R B, ML SR SRR, ERTFLMR.

HARKSE, AT B HRB AR, 88— z B, S x My A
B AR TRAUE deptho X FpALFRZS (M) AR A0 AR 9 T4 n L — AN UG IR, HRHE K %
B R /N5 3B o A T AL AR B FE R, i SR “WE”.

FEF B FE ER BRI, X NS [RIBE EEER 0~255 Z [B) AR K BE(E,  depth )
VERIZE TR IXAN X N 6 R o« depth B/, T 5 X IRBEE ( 66,  f B 7R 58 i
depth BRI, 30 i) 1] 4K BE (B0, JEE AT V7 MR

WEWE N 3 ANBH: A vec_az, LA vec el FIIEEEAUE depth. P
AN F B (1 5 A BEAE ) SRR T R A AR AR R, B (A A X T B RO SR A AL B,
W SEEARTES 17.1 (955 4 15 6 1T .

i np.gradient()ef H0v 5 B GBR BE M1 4 B ARV BE R 4 7 58 L W Hh i
TPV, AT AR A B X S A AR AR B AL Ky xyz SEARMRRR R o dxs dy. dz B E A
A CIR G E x y z J7 ) b B AR Ak A &, anARAS SR 13 2058 15 47,

A EFEEEMEAE, HRBERE RN &Ny ) SR BEBR LA (R 19 B AR ot
HIREREME . 5N B 70 (B0 BE LR ) IR 1) B & K BEAEL, clip BRI 3UH T 19iBH
#a i, 4B 0~255 X i8], H/E WEA R E BRIFRAE .

HFFLE@EES & =4y, Eis REEE, FadssilthsH
RFEZ R

B 5% )
9.6 numpy [f] ndarray 8 KR (1) R 0 R JL4E?
9.7 WA RKER R ? Z R — MR E?
9.8  WIEAN R ELAE¥F numpy ) ndarray 28 Y45 % ] 44 2
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9.4 #3 9: matplotlib JE #{# A

& E: matplotlib ZIRGMBLE A =5, Kk pyplot TAERAT
FEIEFHERTAHGLF.

_________________________________________________________________________

- e -

9.4.1 matplotlib.pyplot FEH#ER

matplotlib.pyplot /& matplotlib ffJ<F %, 51 A=\l k. ERTK 92 |
- : Python fRES% !
| >>>import ug&‘l.otl&j:ﬂplot ﬁ'?ﬂiﬁ;:' i S S 50 ,J > matplotlib & i

ik iEA) 5 import matplotlib.pyplot —#(, as £ 75 import —& ] fEH KL
GRS TR ER 42N, Al TREAMET . Fah, ERERFT, ;
plt #4448 # matplotlib.pyplot. .r
J9 7 IEH BRSO, 1A DU ARG S OB A BB 3 b SimHei R 7R FRAK T ] ;'

»>1-port utpzatltb

b.rcParams['font. w,wﬂﬁmr ey 'l‘»'4=“
»mﬁsmouib rcParams|['font.sans-serif'] = ['SimHei']

TR AN EREFE R AR HUATEH, FRAFHREF XAFAL
VEALY, B AP LRI RS AL, R ISAHREEAY 10T XFRAL
| EX AT, REFROELATERSGET SN, 2EL2EE, %%?%,

© 3% 42 matplotlib & ¥ £ 4 . '

i e ool he _ n o et v o Wl e xBTS N

Se

#0908 FRBMRIPRILIR

¥ % W FIRFFR
FRAk SimSun

LR SimHei

R4k KaiTi

TORE B Microsoft YaHei

= LiSu

{4 FangSong

“h [ YouYuan

SR AK STSong

3 Ak STHeiti

IR 2 Apple LiGothic Medium
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matplotlib g i — Z2 514 440 I8 5 R Mht S, I0n T2 B R A R
B TE 2. Fit, matplotlib 24t T — it &ML B DK EL, Bl pyplot
FHH, pyplot ¥4 B BT B HIX S AU B AL RAE R BT, X IR T A
UFI9#E . pyplot BEHAR Gt —HETIE A2 B R B, K2 ok BT LA BR 44 3
ERIRE.

9.4.2 matplotlib.pyplot 4T

AT, A plt 8% matplotlib.pyplot. plt FEEHR AL T — b H A A2 b
B SR BTN BBUEAT I — M RAE, Bl B X, ARIARE B 1B
MR . XL HCR A plt.<b>(QMB AT, Jeh<b>R RARREE K.

pit THEFFAET 4 M ELEXEA R HE, WK 9.9 PFirr.

F9.9 plt EMLERXEES (E4D)

® K » e
plt.figure(figsize=None, Bl — A4 R 0 B K
facecolor=None)
plt.axes(rect, axisbg="w") B — AR TR XU (1 7 4 F (X 45
plt.subplot(nrows, ncols, plot_number) 2R EX SR agE — N TFar X
plt.subplots_adjust() AT 20 P X AR AT SR

i figure() pR K1) — A4 Ja 2 P DX, JF LS B 24 1 9422 B X &, figsize
SHnT LU R 22 B DX BE AN RS, R ). T figureQOR B SRR, X
HUR Fl 46 5€ 2 B A PR 0 77 XN S 4L

LHIEBZ AR AR figureQR QIR L R E XS, Ik, plt FESH

AT —NEOAI 2 B X . BoR2: B XIS AR an

subplotOH] T7E 2 R KX N G T4 X, HSHERELRL E X
43 B nrows 17 H1 ncols ¥1|, FFARYESEAT J5 51 (911007 RAE plot_number 47 & 4 i —A
MERR, EHRIBIWT, 3 AMSERRWME 9.3 Fin. Hh, 4R2E X4
B 3X2 Mg, g, 7658 4 MIBLHI T MR,

axes()ERINQIE —A> subplot(111)4445 R, Z3 rec = [left,bottom,width,height] 4
MRV E A R0,1], RRLFEREERLEXIRMKR,; axisbg 51556, 3
A4 white.
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¥ 9.3 subplot() AL ZE KR
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>>> plt.axes([0.1, 0.1, 0.7, 0.3]

>>> plt.show()

a _‘?ﬁ! ) ‘

f_’"‘_ A S

e i

plt FEESRAL T — 41 S HURN S s AH 26 1 oR 8, 1 76 44 TR DX s rh i n (2875 P 2
BEABE, W2 9.10 FiaR, X Ubpk 3 25 M ek BOBRCAE R, seAbEs B H AT T 1#
BpwT.

2 9.10 plt EREEFEREE (6 19)

bR % i &
plt.legend() BRI E S B RS BHREED
plt.show() BoRBIE L E X%
plt.matshow() (T D BB AR F
plt.imshow() 7 axes | BRPE%
plt.imsave() PRAFHLAH A PG S
plt.imread() I PG SCA Hp s B B Al

pyplot BERAe i T 17 M T2 “Heab R MHHmE, Wk 9.11 fis.

Fz 9.1

pit ERIEREREE (F 17 1)

®

MR

plt.polt(x, y, label, color, width)

WA x. y BALHIE, ik

plt.boxplot(data, notch, position)

L2 — AL (Box-plot)

plt.bar(left, height, width, bottom) 22H— N RIEHE
plt.barh(bottom, width, height, left) o N ADE I
plt.polar(theta, r) 22 AR AL P
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% % ' i R
plt.pie(data,explode) 2o
plt.psd(x, NFFT=256, pad_to, Fs) 221 oh Fe il R 1
plt.specgram(x, NFFT=256, pad_to, F) Ll e
plt.cohere (x, y, NFFT=256, Fs) 24 X-Y FAH 1 el
plt.scatter() ZHlEUaE (x. y RKEHFIRFES]D
plt.step(x, y, where) LB
plt.hist(x, bins, normed) 24 E 7
plt.contour(X, Y, Z, N) R s
plt.vlines() 2 1) 3l 4%
plt.stem(x, y, linefmt, markerfmt, basefmt) L0 e AN i B K P 2R 1 T 2%
plt.plot_date() 220 %0 H
plt.plotfile() IR 5B A

plotQR ¥R H T4 H Lk m At ea 3, AR AMRIE, x Ml y wTLUE
numpy THHE KA, HFRREFSEIR e & MEME. Hh, label R #EFRE I
fEE) (legend) HB7R, color KR Lk Zith, linewidth F/x ki, 5
FHHETEAIN “$” #5'5, matplotlib 2 H Py B 1 latex 5] 825180 A .

[l 9.1 22 HHE A = i R %L

TEABPR R P IR AN =M, RBWT, 2H8RNE 9.4 Fix.

o 4 : S 9.1 m9.1PlotTriangle.py

import numpy as np

- import matplotlib.pyplot as plt

x = np.linspace(0, 6, 100)
Yy = np.cos(2 * np.pi * x) * np.exp(-x)+0.8

plt.plot(x, y, 'k', color='r', linewidth=3, linestyle="-")
plt.show()

oY U W N

0.8F

0.6+ i

0.4+ N

02 4

0.0 : . s i
0 1 2 3 + 5 6

Bl 9.4 TSR 9.1 L il B
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plt FEAT B A bR F: BB ARBRAN SR A b . AR Aot B BT HE X 3807 T f
VO JE A, B x ARy HKERERN 1. A% EREE —NEGAE, 515
axes()fll subplotO) B =L (K1 T LA B T B T BG4 . axesQORBSHL rect §i
4 BT 2 (T R AR T3 AN 22 P X35 ) PR AR A b o I A e LA 214 T 42 PR DX A
b 2%, SoREEASEOERE S AR R, X 55 AR R LT AR L B B

% 9.12 44 T 5 plt FERAAARH B ARG R, SEBIWT .

#9.12 pt ERAHRHIRESRY (L9

— s

S S e e T N ful 2
plt.axis('v','off'equal’,'scaled', tight', image') SR 5Ll R o PR vk
plt.xlim(xmin, xmax) BOE AT x S EEVE
plt.ylim(ymin,ymax) BE A y HEE T
plt.xscale() BE x M4
plt.yscale() W y Hh4RIS
plt.autoscale() 1 3h 4 UL P P s
plt.text(x,y,s,fontdic,withdash) Jy axes RIS IR
plt.thetagrids(angles, labels, fmt, frac) B AL BRI 8% theta 47 &
plt.grid(on/off) FT T 83 5% A A b I A

R 913G T 13 DME IR RARZE KA KR HL .

#0913 plt ERFRFRERHY (X131

W % S I .
plt.figlegend(handles, label, loc) h A Jr gz B DX IO P
plt.legend() Jhy 2 AL o P PO B
plt.xlabel(s) BCE T x HARAE
plt.ylabel(s) BB AT y HIbREE

plt.xticks(array, 'a', 'b', 'c')

B AT x 2 BT B AR AR

plt.yticks(array, 'a', 'b', 'c')

BE Ty 820 R AR AE

plt.clabel(cs,v) R E L B S
plt.get_figlabels() I [] 22 iy 22 P (X4 R o 26 41 2
plt.figtext(x, y, s, fontdic) A4 JR 4 B X IR I SC
plt.title() WE bR

plt.suptitle() “hy 4 222 VR X o e b A
plt.text(x, y, s, fontdic, withdash) g M AR B s e R

plt.annotate(note, Xy, xytext, xycoords,
textcoords, arrowprops)

JH 5 Sk 7 5 72 300 i B — MR — Bk
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[fsEt) 9.2 wbraE AR R
Ll — A HERSS I ABRR R, RS, LHIBCRWE 9.5 Fros.

fsE il 9.2 m9.2PlotCoordinate.py
1 import matplotlib.pyplot as plt
2 import matplotlib
3 matplotlib.rcParams['font.family']='SimHei'
4 matplotlib.rcParams|['font.sans-serif'] = [' SimHei']
5 plt.plot([1,2,4], [1,2,3])
6 | plt.title ("AFRFRAIREE")
7 | plt.xlabel ('Hf[E] (s)')
8 | plt.ylabel ('3[ (m)"')
9 | plt.xticks([1,2,3,4,5],[z'$\pi/3$', r'$2\pi/38', r'$\pis',\
r'$4\pi/3$', r'$5\pi/3%'])
10 | plt.show()
LYY I
3.0 :
2.5F
E
= 20
=
1.5¢
10 = -1 L
n/3 2n/3 n 4n/3 Sn/3
i) (s)

9.5 TASEHl 9.2 R4 R R
plt EFRAL T 3 ANMXIIA AR, W K X HifE, 3k 9.14 fiRs.
Fz 914 plt EMXEEFTERL (35

I # &
fill(x,y,c,color) WA LD
fill_between(x,y1,y2,where,color) JEL7E 5 4% il 2 [ R i 2 i
fill_betweenx(y,x1,x2,where,hold) T 78 B 4 /KT £k 2 () 1 X 4,

Ctdescil 9.3 i o B AR AR AR
bl R R AR AR R, AT, 2HEIBCRmE 9.6 iR,
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gl 9.3 m9.3PlotDarkCoordinate.py

0 ~ o U s W N

10
11

import matplotlib.pyplot as plt
import numpy as np
x = np.linspace(0, 10, 1000)
y np.cos (2+*np.pi*x) * np.exp(-x)+0.8
plt.plot(x,y, 'k',color="r',6 label="$exp-decay$",6 linewidth=3)
plt.axis([0,6,0,1.8])
ix = (x>0.8) & (x<3)
plt.£fill between(x, y ,0, where = ix,\
facecolor='grey', alpha=0.25)
plt.text(0.5+(0.8+3), 0.2, r"$\int_a*b £ (x)\mathrm{d}x$",6\

horizontalalignment='center')

]

plt.legend()
plt.show()

1.8

1.6

0.8} ‘ |
0.6} .
04+ .

02f ]

0.0

0 1 2 3 A 5 6
9.6 sz 9.3 (4 HIRUR

BA5%3

9.9  WnfAE— ALK LR LT AR R ?
9.10  — kIRl AR bR R AT VIR LA BB 23 ?
9.11 A matplotlib £ 7 b % h £& i) Sk R AR 24+ 4 ?

9.5 £ 18: FELAFELH

253

BAEE 9-4
Gl SE G Ak

FRAR L2
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254 H =4 12 Python i5F

K AbR R R R B AR 2 F A T RE, SR HIE LR A A bR
FHG 2 T R AR P B A S

Bl bRy 4 MR Abbrdil. B thek. PRgim . X4 9 LARL B %
ik Hh 2 222 1 R R AR LR B2 AR AR R M bl T ik

A S ) i R T A [A)— A R AN R B AN 2k 2 22 U P Al i 2R i, Pk
&5 3 A (x y)Fl(x,2), LR WE 9.7 PR,

oL 3 ik 2 422 )

— exp,, ecay
1L6H ——-cos(x?)

14r cos(2nr)exp(—t) 7
- r N
t2b| I\ A f

1.0} / \ [ |

0.8

1 BE(mV)

I
0.6 /
/
0.4

02 4

0.0

x/3 23 X 3 23
i [l (s)

9.7 PHJE ki kAR 2 )
SEEIARAS 18.1 K.

SIS 18.1 el8.1PlotDamping.py
1 | #e20.1PlotDamping.py
2 import numpy as np
3 import matplotlib.pyplot as plt
4 import matplotlib
5 matplotlib.rcParams['font.family']='SimHei'
6 matplotlib.rcParams|['font.sans-serif'] = ['SimHei' ]
7 def Draw(pcolor, nt . point, nt_text, nt_size):
8 plt.plot(x, y, 'k', label="$exp_decay$", color=pcolor,\
linewidth=3, linestyle="-")
9 plt.plot(x, z, "b--", label="$cos(x*2)$", linewidth=1)
10 plt.xlabel ('I[E (s) ')
11 plt.ylabel (' (mv) ')
12 plt.title ("FH/BZEW LR L HI")
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13 plt.annotate('$\cos(2 \pi t) \exp(-t)$', xy=nt_ point, \
xytext:nt_text,fontsize=nt_size,arrowprops= \

dict (arrowstyle='->", connectionstyle="arc3,rad=.1"))
14 def Shadow(a, b):

15 ix = (x>a) & (x<b)
16 plt.fill_between(x,y,O,where=ix,facecolor='grey',alpha=0.25)
17 plt.text(0.5 * (a + b), 0.2, r"$\int_a”b £ (x) \mathrm{d}x$",\

horizontalalignment='center')
18 def XY Axis(x_start, x_end, y_start, y_end) :

19 plt.xlim(x_start, x end)
20 plt.ylim(y_start, y_end)
21 plt.xticks([np.pi/3, 2 * np.pi/3, 1 * np.pi, 4 * np.pi/3,\

5+np.pi/3], ['$\pi/3$','$2\pi/3$", '$\pis', '$4\pi/3$", '$5\pi/3%'])
22 | x = np.linspace(0.0, 6.0, 100)

23 |y = np.cos(2 * np.pi * x) * np.exp(-x)+0.8

24 | =z 0.5 * np.cos(x ** 2)+0.8

25 note_point,note_text,note_;ize=(l,np.cos(2*np.pi)*\
26 | np.exp(-1)+0.8),(1, 1.4), 14

27 fig = plt.figure(figsize=(8, 6), facecolor="white")
28 | plt.subplot(11l1l)

29 | Draw("red", note_point, note_text, note_size)

30 | XY_Axis(0, 5, 0, 1.8)

31 Shadow (0.8, 3)

32 | plt.legend()

33 | plt.savefig('sample.JPG')

34 plt.show()

M TAET I, FEF#iE T Draw(). Shadow()F XY Axis(OE%, 43 T4
Wil Hh 4 . WA B A S bR . 25 13 4T annotate() R £ AL A 7 Sk 7E th 2k 2 I S
WINB AR, Sk LA MRumEA ZMEXMSE, WTLUB arrowprops Al
connectionstyle £+, HAKIEZ T H 3CHY . plt.savefig() ek BUHE T 55 7 A= (1K1 A4 b AR
17 A

SRS 18.1 th A ARSI ELFE 9.4 TR AR, TE IR R BT, FEfR
G R PRR I T

Jalk: it HTA

E i+ JL 5T AL (Visualization in Scientific Computing). #}% #+ H 7T ALY A3 238 4o |
 RERAORM, BRI ANRFELF A ARG BB RS KEF, @ |
CRANET, FHEERARTRE, WRAFEAH AN, K RAoL b RIE 0
AR, SRR S EAK

___________________________

I
'
|
1
1
1
1
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B 5% 3
9.12 fERESCHIfRAS 18.1 55 13 /TR I & X
9.13 fRFRSZEIFCAS 18.1 45 32 47 EIvE () P B AE WP B 52 .
9.14 fRFRSZBIARHEY 18.1 22 i & I B €2 0 £ T 706 FL ¥ € &

9.6 £ 19: % R'E K EHLH|

)_‘:‘
3
g
=
g
,_-;:
3
e
e
.
B
N
N
X
53
&
B
e
h
2
il
N
&=
B
&

HIAE R 2N EEUR M B S s B T H, 4R 2 5k B 1
23 A AN A R SR BB
xR o 25 IR R AW RE B (1 5 8 B . DOTAMAX i it 8 284 i ik
ERDIFRGENES M EERE, RELE A s A KB, #inT LA 2R AL
4. KDA, K&, #it. &7, WMmbSrmtaqm, WK 9.8 i,
DOTA i 77 i i P

9.8 DOTA AN¥fE ik &

ASLBIAE Python SR HIXAF £ K FHE K, BIZE—4L RO B AN
WAF, HAFATI e E B BE B AR R N B A A B . SEBIARAS 19.1 I F

LIRS 19.1 e19.1DrawDotaRadar.py

1 #e21.1DrawDotaRadar.py
2 import numpy as np
3 import matplotlib.pyplot as plt
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4 import matplotlib

5 matplotlib.rcParams['font.family']="' SimHei'

6 matplotlib.rcParams['font.sans-serif'] = ['SimHei' 1

7 labels = np.array(['4%&"','KDA','RE "', '#EH#", R, TRIH )
8 nAttr = 6

9 | data = np.array([7, 5, 6, 9, 8, 71) #¥¥E{H

10 angles = np.linspace(0, 2*np.pi, nAttr, endpoint=False)
11 data = np.concatenate((data, [data[0]]))

12 angles = np.concatenate((angles, [angles[0]]))

13 | fig = plt.figure(facecolor="white")

14 | plt.subplot(11ll, polar=True)

15 | plt.plot(angles,data, 'bo-',color ='g',linewidth=2)

16 | plt.fill (angles,data, facecolor='g',alpha=0.25)

17 | plt.thetagrids (angles*180/np.pi, labels)

18 | plt.figtext(0.52, 0.95, 'DOTA fE/I{HTEILE "', ha='center')
19 | plt.grid(True)

20 | plt.savefig('dota radar.JPG')

21 plt.show()

SAFARES 19.1 i 4 U5 6 A7 T3P 3. th T DOTA L6l 6 st
B B YERRSS labels, TR —HI K EIE data,

np.linspaces()BR E EHE S 0 KA 2. R [A]—AN P i 3 8) B8 T35 7 A
(114 4 nAttr (R %4 angles, ‘&R RN —ANEME 2 BT — A8 P 258 75 EE e (1) #
B, EBURTEYE nAttr K/, R FEEMZAEILE.

np.concatenate() B £ FH 1K E5040 A A B Bl B R AT Aok, (8 TR plot()pf
ez il

HALEER BN S )5, ] subplot() B FUd AR AR bR R I F4> (X . polar ZH($R
SE T 2R AR bR, IXJE subplotQFRBRIA IE 77 TE A AR R M HE— S HF ) N B AR R
B, @b bR S, fER plotOREUK IR data HEAL A AN NLE, R
fER GNP FE 7B N . thetagrids() ef B A AL bR 15 B ARSS, X IR %
JBAESFTE R T R b, 50 A BRSO — 84 b S 8f% 45 thetagrids pR 3.

Kk 7 DOTA Jifxk, SiEENAZ. BE M. XEAWEW S KFE
LB LN N DB NATTEBI I B RSN ), Mg A RN G HR MY, &R w) LR B
AT, (RAEAMTR R, bt Nz 0L . Kk, fh#frss 7 AREERY,
Mol SN C R, T CEZMEPNL BB, A AT AR, B
FA, ZARE, SR M RIFIE A 6 FpkA,

B AR FIFHEI

RENEH L, HBRBIFHLIF, HABRRTHFF, FHOMRALYL
DAY, de Rk AR EHIASE, XY, REL2KRIT RS
LI, Ak 25 MRS, BRISANELEERHFHRBAEE, CNHK

i Ak kF 5] Python 53 #h FAE R,

« ST e
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RN 2l ARG A TR A . DUTRRIE. SkBR . EARK,

BB, A TR DR 6 NSRS, SLHIFRED 19.2 4 T =48 Ak o)
WS s, AR RO A X SR E A SEpIRES 192 IR, IBATAPR WA

9.9 .
‘71 _— S AR 19.2 e19.2DrawHollandRadar.py
RIS U=/
1 #e22.1DrawHollandRadar
2 import numpy as np
3 import matplotlib.pyplot as plt
4 import matplotlib
5 matplotlib.rcParams['font.family']="'SimHei'
6 matplotlib.rcParams['font.sans-serif'] = ['SimHei']
7 | radar_labels = np.array(['#F5EI (1), ERE (a) "', '#HEF (8)',\

AR (E) ', EME () ', T BRSERI(R) '])
3 nAttr = 6
9 data = np.array([[0.40, 0.32, 0.35, 0.30, 0.30, 0.88],

10 [0.85, 0.35, 0.30, 0.40, 0.40, 0.30],
11 [0.43, 0.89, 0.30, 0.28, 0.22, 0.30],
12 [0.30, 0.25, 0.48, 0.85, 0.45, 0.40],
13 [0.20, 0.38, 0.87, 0.45, 0.32, 0.28],
14 [0.34, 0.31, 0.38, 0.40, 0.92, 0.28]1]) #¥IH\E

15 | data_labels=('THEii', 'ERFE ", ' SARK", H#HA ", HETEE, EHA)
16 | angles = np.linspace (0, 2*np.pi, nAttr, endpoint=False)

17 | data = np.concatenate((data, [data[0]]))

18 | angles = np.concatenate((angles, [angles[0]]))

19 | £fig = plt.figure (facecolor="white")

20 | plt.subplot(11ll, polar=True)

21 | plt.plot(angles,data, 'bo-',color ='gray',6 linewidth=1,alpha=0.2)
22
23 | plt.plot(angles,data, 'o-', linewidth=1.5, alpha=0.2)

24 | plt.£fill (angles,data, alpha=0.25)

25 | plt.thetagrids (angles*180/np.pi, radar_labels, frac = 1.2)

26 | plt.figtext(0.52, 0.95, 'EXMEAMKSH ', ha='center', size=20)
27 | legend=plt.legend(data labels,loc=(0.94,0.80),6labelspacing=0.1)
28 | plt.setp(legend.get_ texts(), fontsize='small')

29 | plt.grid(True)

30 | plt.savefig('holland radar.JPG')

31 | plt.show()

SEBIACED 19.1 FSLBICIS 19.2 23545 H T 20l 80— B0H8 5 ik B R 2 $0da 5 ik
BTk, —RARIRAER?
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ELARIHT

o= L

o—e U B

e TARK

o HERIR

oo E TR
1.0 = « i8R

EARRIA)

BIBE)| so | BFILRLD

HHAC)
Pl 9.9 FEE0E AN b il ik e

B 5% 3
9.15 fRFRSLWIACHD 19.1 55 14 74L& .
9.16 fRFRSLIALHS 19.1 45 18 474RHL I & X
9.17 fRFESEHIACHD 19.2 55 27 T4V A& .

AT URE SR AT AL D R, AHET WA KK T HE numpy Al
matplotlib.pyplot, A= B T2 KUK B o 2 TRk 27 AR b Z8 R 222 1) 7 08 1 25 5 461 g
7~ 1 Python fERFE 57 1H (¥ 58 K D) g«

& 7 % 3] AR

9.1 JF¥eztl. fEfE MMy, FEIEMERIZADIELBERS. F
S b, AERANTTBAE ST LS R R O 24N IE R BRR . R numpy F1 e
matplotlib 7EAR KR & o 22 il 7 P 1) T 55 B BR 7R W25 RW IEZ AL WEL [m
KR, AT Ref 7 B i . L R BERIEAR W R
= 4sin(2k — 1)t
fzkzzl: 2k —)n
02 LKA, W EILLHER N OIS, ©RE— KR ANIMEL. 4




260 E—={B4% iZH Python i E

— AN EEH—ANLEMRENERS R, B E— SRR O . TS R
JLELL, F48 ] numpy Fil matplotlib 22| — 41 K ) L0 B4 .

93 HEXFLMR. BSLE 17, TR R BERFA IR 8 5L,

9.4 HEXMHELE, SHLH) 18, L2HilFRERIGER I — A B s B4 .

9.5 EEEFHEAELZE. Z2E5L6 19, hPEEEREFLHEEIE, £
T 4 AN B
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i ORI E RIS LHAT, BRYFHE, (HHEHH.
The good news about computers is that they do what you tell them to do. The bad

news is that they do what you tell them to do.
—4%1# « Je/R#& (Ted Nelson)

& BEAR G, ALY (HTTP) H&i# . %K. Ha¥x

________________________________________________________________________

() SRR A A

(2) iz H] requests PFE4uE 34 URL j )i 72 .

(3) 1ZH beautifulsoup4 JF @ 4L HTML .

(4) B4R a8 R 51 % B ah IR 38 K81 FF IR BUR (B 45 R 7%

S eSS T en o2

Pl [A] 4= AT AR e I T8, B 4% (R BUR &, T 4 2t 3
BOFR (G BAR KRR LY T Mok i A 0% . R AN MBI T AR R
B TREEHFEANG. AT E R BRI E 5 BT E WA 547 M 5T
TR, AR IE UK TR .

AT IR SRR Tk, B, MAFRXBEBA, wHEEL.
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______________________________________________________________

7

.........................................................................

Python i & KRB AH — AN BEMA MM HFMF, WMEEARK (Google) AWI{E
85| % 5 3 SR A Python 5 3 BHTBERE AL BERIF R, IXRXTE & R R B M TR
5. Python i 7 [ % A B Ay p AR S A BEHE A M TTALBE, [KE, {E Python
- AAS, 5 URL MM TUAARAH GRS = ER % .

TR (WWW) [ & ok T KR IREURIERAZ M &t (5 B daok, X4
T “Mggedy” %R AN, Python i et TR Z MM R BUE, WG urllib,
urllib2. urllib3. wget. scrapy. requests %5, IXUEFEMERARE. FH 7 XA R H
PRI o X T TCHL DR (M 5Ty 2%, 0 LUl re CIEMIZRIAFD . beautifulsoupd
SRR RACEE . B U S R B R R, AT R A A RS H
WA K K% : requests Al beautifulsoupd, B4 I#EE S = .

BT Mg IC L, [ 2 ) 9 3k 4 A8 K WE A B A, KR I Th RE A fe
requests FESZHL. ASFERE LU AN ZEALG] T A 43 AN 0 2% SR EBCECHE B 1) 199 24 3 A8 Bk 1)
Tk

W4 24 1€ R N P — 4 A R AN AP BR: Ol ik I 28 BE R UM T 9 2 @XF RT3
W TPy AR REAT AL . X PN BRS) AE AN [E] i R 0P8 requests Al beautifulsoup4 .

KH pip 54 %3 requests FE, WIRTE Python 2 fil Python 3 JAFMI RS+, X
H plP3 8<%, K WT:

KH pip 5% pip3 54 % 3% beautifulsoupd [, 7EE, ANE 2% beautifulsoup fF,
FHEHTHEARE, CEAHEFT. 2RmPUF:

{d ] Python i 35 SEE WY 45 € sURIMGE BB AT REJE 6 o] B O A, ARAAT HAR 2D,
B TEI A ) 4430 5 S5 T TR AR, AR S SRR E A . SR, BRI
W 2% i AN SO LS, GBI RR T B Eh R N A PGS SRR A A . R
HRLCER RO HER HLE —FE, ABATEA BT R, AU N R m] g5 | Rk
gy

4B/ Robots Hep#3%
" Robots $#F % ( Robots Exclusion Protocol ), &4k A fe & X, €AMb |
ERERARTAARE AHRRMBAE LB H k. ERETULERSRA |

_________________________________________________________________________
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R EEHEAA DR R EIRG N, SRR I AT REASTARRE |
| $4%, %M, Robots X RAGAFES FE, RABDFLIKAYH—FERHERE
HSE. A AR A FREARDBIEA I, ERAALRER IR |
| RALIE B R AR R BB A,

_____________________________________________________________________

Sa-

10.1  iEEE MR AT HEN A .

10.2 3 10: requests E By {# A

_________________________________________________________________________

5 requests BR—AF LR L)L HTTP F ReGF =7 .

_________________________________________________________________________

10.2.1 requests FEEHEA

requests [ f& —AMAji B R AALEE HTTP KM =, SRR A
FE P4 5 i 2 B 2T IE % URL Vil i F2 . X ANFEEE L AE Python i 5 (1) urllib3 FE)
el b, BUUXFELALR B2 L E SRR R4 T AL ok B 77 XFE Python
55 P+ W 76 Python A Z5RE B, AR/ A\ #4780 L BEARGQBr sl AR G H K R E
WA LSS o

requests X FFAET FE MRV R Dhae, WIEEPRE4 M URL 3K, HTTP
K B MG AT . HTTP S35 Cookie %5 W Y284 A XM ) SSL B01F . JE A4
IR ENE . AR (EXT Cookie k. HENMEEST. BaWEMIL, X E
f&. HTTP(S/REEThRE. EHBINALRE ., FBHE FE5%5. AKX requests FEHE LA
243/ Vi 1] http://docs.python-requests.org.

10.2.2 requests FEfEHT

M 48 1€ U FI{E B AC R /2 requests FEREXFFIIREATIRE, AV EANASXH
AN INREAR G — L% F e B, Sorh, 55 W 03 SR AR D% 19 BR B 26 10.1 ff R

F 10.1 requests EEFFRIM TTIEKEEEY (26 1)

C I W R

XN T HTTP ) GET 7730, R GURH R i, wT LAY

get(url [, timeout=n]) I timeout=n B%, ¥ 58 YR A 1 % n B
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¥ ET3 Y T S i PETRE
post(utl, data = {'key"'value'}) | XJ E‘ZT‘ HTTP ) POST 75?&- ﬁ“F %zﬂfﬁ ?'ﬁ?ﬁgi:‘ Hdh
delete(url) X T HTTP ) DELETE J5 3

head(url) M F HTTP ff) HEAD 753X

options(url) %t F HTTP ] OPTIONS J7

put(url, data = {'key''value'}) | XTRT HTTP () PUT J5 sk, Hep il FAE#@% B

getO) 2 FRE W T I 3, ZE VA requests.getOBR UG , IR [E1f M 5T 4 &
2{#47 — Response %%, Hi, getOREMSE url FRLHKH] HTTP 5L
HTTPS J5 (Vs i), f50a:

WHAERAN T R HTTP thil5 &R IRBEM LR B AERE X, 2B ARd2
R, MICH N A ERE, HTEESR get()rk BN v 3RE M 5T,

A A 1A L FE—FF, requests.get)fAEIERILFE, BIR[EIK Response X
SARR M S, o 3R BN ZEAE R — AN X S EE T4 4F, Response XJ 4[] & £ ik 10.2 fiy
R, TERH<a>.<b>TE K.

g L D “‘Wj"i' R g
status_code HTTP ﬁﬂ%‘]ﬁ@#ﬁ%‘n HHL, 200 RoRERELY), 404 ﬁ‘l‘*m{

text HTTP Wi N Py 25 () 4 d 2K, B arl %o 12 0 LT P9 2%

encoding HTTP Wi 52 Py 25 [ 4 fis /7 =X

content HTTP i 3 Py 258 1) — 3 il X

status_code J& PR [BliF 3K HTTP J& (RS, 76 4b B0 2 5 2256 IR A5 0,
R SR AR, T LRI text JRBIERIERMTTEAR, UFERFEE
IR . encoding JEPEARH B, B4yt T IR G A A M gmis 75 3, AT DUl
encoding J& MW {E 51 el 7y 30, DAfEF AL B A SCFRF . content J& M 2 T T A 22K
. <) 31111 A5 W I
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>>> r.text # EHSER, ﬁl@ﬂir&%ﬂk&%ﬁmﬁﬁﬁi
 (Meg) gy o T
K7 J@tE, Response X G4t —2rk, W%k 10.3 fi.

% 10.3 Response ¥&BIAFE (2149

RS &
json() W HTTP Wi S 4 2540 & JSON A% XHHE, W7 ¥ b JSON %4
raise_for_status() WHR AR 200, W)= 75

json() 77 VA& RENS 7E HTTP Wi . A 28 o fi# A 47 75 1) JSON £4f8 , 30K 247 K i HTTP
FIfER . raise for status() /7 ik REAEAE BRI N 5 7= A4 ey, B BRI 8] i SRR &
status_code ANJ& 200, XNHIEEE AR, BT try-except iEf). {754
PR A ] DUBE Gt B — HER 4 if R, T B AR i S S R XA Ak, T
RLkE AR T 200 LA 5 Fl B AME B

requests 27 2E JLFRR F i . 4B 3 4% o] S, 1 DNS #rif) . 6404
F55, requests 23l it ConnectionError 5% ; 83| 54 HTTP Wi NI, requests M43
Pty HTTPError 7% : #1K url @, WL Timeout {4, gkl Ti#E
() o K S () KK, US54l HY — > TooManyRedirects 5%

AR A0 1 A 25 1 oA EOd ORI RACRS 28 2 B0%8 9 17, 28 10 AIE 11 4T
A MRS .

import requests
def getHTMLText () :
try:
r = requests.get(url, timeout=30)
r.raise_for_status() #WHREFLSE 200, 5187
r.encoding = 'utf-8' #ELRFERAH A%, #HK ute-8
return r.text
except:
return ""
url = "http://www.baidu.com"
print (getHTMLText (url))

I
Do ©ogo o8 wN -

36/&: HTTP # GET #= POST
| POST, A%, GET TR RX#IERFAR, POSTAFREANE. R,
' GET T A @ 48448 XA %, 5 POST 4R 5|4 F.

(1) GET # X Tviiliid URL R X448, XM EA URL ¥49—3 4 %
A POST 7 K., 4% K #4E4 & £ HTML HEADER A,

(2) GET # KR ZX 9B R % ~A-E 1024 %, POST AA R XA EH
KR

N

1
1
1
1
1
i
1
1
1
'
1
1
1
'
1
'
I
'

HTML 71

H B4R
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o 7~ 2 o

7 (3) 4RI, A GET HAKAR A URL ¥, @ POST R Ak, |
-#%ﬁ*&ﬁi#&é&ﬁ,ﬁAﬁﬂGM'#iﬁx&ﬁi&éﬁﬁ.iﬁﬁi
\ A POST 7 X. :

...............................................

BE 5 %3]

102 iHA PRI E L T ## HTTP Bl post Al get ThEE I X I FIHER .

10.3  requests AL T —A postOpk %, AR TRt T R i% ek B AL .

10.4 i get()Vs il & BE I, JH len() & %053 7 v 5% text JEYEFN content J& ¥ Fr
IR ARG AR AR, BB AR E R R A

10.3 43k 11: beautifulsoupd & B {# F

S A S iy S Sy S

 beautifulsoupd & —/M#AT A4 HTML 4= XML 895 Z 7 k. |

_________________________________________________________________________

10.3.1 beautifulsoup4 FEHEER

e fiE Ml requests FEZRHX HTML GUiH HFK A {0 777 & e, o5 2k — Dt

IEH#E10-

5,d%mdIﬂMLﬁﬁ%ﬁ,%mﬁm%E,ﬁ%ﬁ%ﬂHﬂﬂﬁXML%@ﬁﬁu
£ > requests. beautifulsoup4 %, tFF4 Beautiful Soup FEEL bsd [, H T4t # HTML

M XML. FEFERERZ, EAR BeautifulSoup . MBS AR HTML
F XML PEE R ARMTR, 3T = 8T e i A 2.

HTML E7#) Web TR —MRAEH =A%, B TH A ARG B4, B KM
F oAk IeE, EREMEHT A Web M ITFHZEWRA TH# HTML 5, i B4
5%, beautifulsoupd FEXF LK) Web T AR MM B R B, B T T
A BT HE 1) b 2 o %

beautifulsoup4 =K F 1 [a) %) G EARSC I, fRj Sk e, S0 W 24 1 — At
%, it <a><b>1) XM R EYE (AIUEKANZE), B ilid<a>.<b>0f
MM 5 (AL PR B0

FEAE H] beautifulsoup4 FEZH, #FEHEATSIH, B IXAER 4 FAE 585k B R
FIi ) % % 75 U414, wTBAM from-import 77 3 M b B #2551 F BeautifulSoup 2,
T r

i K beautifulsoup4 (1) 5 £ /4411 2% 1X /> 5 = J7 & % T : hitp://www.crummy.
com/software/BeautifulSoup/bs4/. iX B - B/ 41— L8H F U7 vk, HiBhiR# E A F A
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e gl

10.3.2 beautifulsoup4 EEfRHT

beautifulsoupd FiE 5 = 31 /& BeautifulSoup %8, FAN LB X HAR Y T—A
Wi . K from-import 5 A £ () Beautifulsoup 28J5, {# ] BeautifulSoup()&I# —
/> BeautifulSoup X% .

1% 1] BeautifulSoup X % & —AMRFEEH, ‘B 4& HTML Gl (14— Tag
(#3%) L&, Wi<head>. <body>%F. HAERKiUL, HTML ) FELEHAHER T
BeautifulSoup X% f)— @M, 7T LA B <a> <b> A 3KE, Hph<b>i48FKH
HTML 4521114 5. % 10.4 511 T BeautifulSoup o3 F il —2& @ ¥, #lTWF.

3% 104 BeautifulSoup M RIFEARME (£ 64

TR e S CLTRY R L RS
head HTML 7 ffil ffj<head> 4 7%
title HTML T [fibri, fE<head>2 1, fhi<title>hrid
body HTML 1 [ ff)<body> P %%
P HTML BT 1 3 —h<p> P 2
strings HTML JT i # S LE Web L7/ 8, BRI A2
stripped_strings HTML T T # £B4E Web EIIEZE R 775 &

BeautifulSoup J& 1 5 HTML MIbrZ LM, mAILER 104 XL, B
W2 I 45 & HTML iE7LER R . 45— Tag b5 4F beautifulsoupd e & —
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X%, ik Tag 5. LBIH, title MR R. GAPREM R HTML 4§
A HAN A5 -

<a class="mnav" href="http://www.nuomi. com">fEK</a>

Hrh, REFES (<o) DAL TR name, RIES N IHARIRE attes, RIS 22
[N 25 string. Bk, ATLLESE Tag %f%0 name. attrs Al string J&ME3RGAH NV
WA, KH<a><b>)ikE. b5 Tag f1 4 NHEHEMSE, WK 105 fox, 7
mr.

%* 10.5 k&ﬁﬁﬂﬂﬁ'ﬁiﬂﬁ (%4 '1\)

N, R, EMET u:zmdw
contents Y&, XA~ Tag FATA T Tag A2

string TR, Tag BTAEMSCA, WHHESERT

i T HTML V3T BUE AR P SOMBRSS, FTLL, string Ja P 0 36 {1000
R,

(1) 4 bR A5 9 S A JUARRAS, string JRMEIR [ 3E b O 25

(2) t0RAFEE A A AREE, (BRA MRS, string B IR [ AR
LT

(3) LISRARAE A L | R A IRRSS, string JBMEIE[E] None (2552758 ).

HTML ¥ [l —AMFE LB IRE WA, Blln<a>brss, FREH 54 13 4,
FIRWM T, HEHH soup.a HAEIR[ES—14 .

<a class="mnav" href="http://www.nuomi.com">fK</a>
<a class="mnav" href="http://news.baidu.com">#|H</a>
<a class="mnav" href="http://www.haol23.com">haol23</a>
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<a class="mnav" href="http://map.baidu.com">if</a>
<a class="mnav" href="http://v.baidu.com">mﬁ</a>

o A AR (T AR T BRI MR, 2 A
BeautifulSoup ] find()fl find_all() /7. XPANJ7 k400 i #A HTML 38, 1%

AR [BIRRAE P2 o

BeautifulSoup.find all (name, attrs, recursive, string, limit)
YEH: HRABESBERBIN MRS, RIAIFIRKE,

ZHNT .
name: %M Tag B4 AR, LFHEFREAERR, HlWdiv. 1i.
attrs: %M Tag bREMIEMEKER, TESHRMELKRAE, KA JsoN &x.
recursive: WEBTRER, HERYHIEE F—2ZMEH recursive=False.
string: HBXBFRE string BENE, KA string=I4h.

limit: JREIZREMNE, BRNRE SR .

f&j it iii, BeautifulSoup (¥ find_all()J7 v n] LMRIEARZ 427 bR @ R 2

KRR IR 5K, 8l B 7 R R 75 B E N RIA K re REE, re &

Python Fr#ff%E, H ML import re BRI (] . SR re.compile('Jquery") X} 1 B

§§$ Cl'iquery') HIRER. MxibrE @MU RN, &N KERA JSON
, foltn:

'src':re.compile ('jquery"')

Foop, S P E AR T DOR A o Bk IE R A .




270 HF=¥#4% EH Python i H

________________________________________________________________________

CMFA GAEAARGEHEREE LR, BT FHS, ENAAXETABL |
i (VSRR A S ARG A T A & W #4 T % Python t E M Rk K | :
CEreth B HEAEA. ]

.........................................................................

¥ 7 find all()/7{%, BeautifulSoup ZEiL#EAE—A find()J7i%, b{l]B‘JE%’J 1
B R ] 4 45 SR T 5 # R R B R — AR, find allQeR 8 TR IR [FIE 2
gER, TR RSERER; find) R EOR [Pl R EA.

BeautifulSoup. find (name, attrs, recursive, string)

YEH: RIESEERBIXS AR, KT H R BB 5 —ME.

Z4: 5 find_all) HiE—FF, B&.

AbFE ) UG EEXS HTML A — 5 A%, SR SER AT E I, X BN
beautifulsoup4 JF 1 55 & H1 A 5% 1) — 26 J& M F1 8 4 . beautifulsoupd FE 2 — N HEH 58
HiGEK) HTML TR 8%, ©EnI LT E 2 5 248 1E . ARG R
beautifulsoupd 5 75 W 3 b AL 64 I S0k .

B 5%
10.5 TF#IAJEF HTML () Tag /2 ( -
A. title B. a C. class D. head
10.6 XA HTML WU, W§0RAF 07/, SERUG T sk,
<html>
<head>
<title>Simple test</title>
</head>
<body>
<p id="China">H[H, <b>Rif! </b>. </p>
<p id="World">#t5, <b>KF! </b>. </p>
</body>
</html>
(1) #TE head t3ZHI N 2.
(2) FKHX body FREEI A2«
(3) 3KHX id 24 China fIFRE X% .
(4) FREIFFTEN HTML BT 1 19 o SCF5F .

104 S| 20: FEAFHALEH

beautlfulsoup4 EEE ., :

.................................................
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“HNRIHITRA L, AKEA T RE A . RE S ER AL AR
S5 e 5 et e B A0 S T RBE R 7, LA B S R K 27 (] R AR SR &R

SHAMEL O KFEHS, XL REAOE KT R E B K HEA
2016”7 A, 45 “KE¥FEHLRA”, WE 100 Fia, MRS ERREH, XK
2:HE 4 M HE 4 http://www.zuihaodaxue.cn/zuihaodaxuepaiming2016.html. 84 M % ™
JEHY %4 5 1 310 T E W KA HE B, PR e AT EN IR, B3 AT LU X L%
P T R H A 4R A

b, ol
HE SREH P Be IM(W) .
2 Bl e BlA 826 989
3 | WIXS RIE 80 8838
4 e sl ved Hiss 787 90.6
5 l;-ga: . \Cﬁ& | 709 Twme
6 MEAT HBi- 66.1 90.7
8 B/RETIECS Z=piTE | 635 80.9
o | wmmrr A A
10 WU;X# 1 I'f#E 62.1 818 "

B 10.1 #AEHPEKEHE 2016 F T B

K2R @ THEE 3 AP IR: B—, MM ERIMUNTTNA: B, 4
BT 0T A 22 R R B8 LR g5 s B =, FIABIRS M RREGE —
WA FREEE . BT REHES R —DRB YRR, Bk, 44 74 B9, XA
T YERRAFE LB BT B R R

HARKBE, KA requests PENCHL M 5T 4 2%, {4 A beautifulsoupd 4 ™ 51+ (1)
o, SR 310 DMERMHER KA B, A3 45K+, 85 KM P Wi
77 AT B K .

AT AT T BRI, TR S A S IC H I 4 AL BB
AREHEE HTML T A& 5. $THF K2R T, 7Edassi i rhikd® “ A F
W TTSEACHD ” fir, IR B A 0 Y A% P ERAEE . 19300 HTML A & 10.2
Fras Ch T, ZERBME— & .

XfEEE 10.1 FIE] 10.2, AN KEHE A B B — S <t><te> 2 [ 1)
Gkl rh o XK HTML 5 5 R 84— AT AR S, 7EIXAT o, .51 9 28R Fl <td></td>
Koo LU “THERE” R, e N—1TE B HTML A& T .
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<tbody class="hidden xhpm" aryle="text-align:center;">
<tr class="alt">
<rd>1</tdy<rdr<div align="lert" >R </div></td> <ed>TEM M </cd><ra>95.9¢/td><rd class="hidden-xs need-hidden

indicator5">100.0</td><td class="hidds eed: indi style="display:none: -m 90%</td><td class=
"hidden-xs need-hidden indi 7 "display:none; "™ /ed><td cl dden indi
style="display:none:">1.298</td><td c.lus-'htdﬁnn—n need-hidden indicator9" style="display: m.‘)u'nqum
class="hidd d-hidden indicatorl0" style="display:none:">109</td><td class="hidden-xs need-hidden

indicatorll® style="display:none:">1137711</td><td class="hidden-xs need-hidden indicator1l2" astyle="display:none;"
>1187</td><td class="hidden-xs need-hidden indicatori3" style="display:none:">593522</td>

</tr> -

<tr>
<td>2¢/vd><rd><div align="lert">ILRE K E</divo</ra> <cd>IL R M </rd><cd>82.6¢/td><rd class="hidden-xs need-hidden
indicator3">98. klw<':d clus-'udm-ﬂ need-hidden indi style="display:none;">95. m(/m class=
"hidden-xs need-hi inone; ">36137</td><td clas: did
style="display:none;">1. 2’k/l=d><td clus-'hlu-u need-hidden indicator$" style="display:none:">986</td><td
class="hidden-xs need-hidden indicatorl0" style="display:none;">87</td><td class="hidden-xs need-hidden
indicatoril® lcyl!-"dilpl.y none; ">43%403</td><td class="hidden-xs need-hidden indicatorl2" style="display:none:">
799</td><td class dden indicatorl3™ style="display:none;">7343</td>

</Tx>

<tr clasa="alt">
<td>3</td><tdy<div nugn-uaﬁ.bﬁ![j(#daux/:a; <m>ﬁtri</:d><m>oo</m><m class="hidden-xs need-hidden
indicator5“>88.8</td><td cla dden style="di inone:">96.468</td><td class=
“hid need-hid 1ndi style="di inone;">41188</td><td class="hidden-xs need-hidden indicator8"
style="display:none;">1.059</td><td class="hidden-xs need-hidden indicator9" =tyle="display:none;">803</td><td
class="hidden d-hidden ind vl Lay :none: ">86</td><td cl aden d-hidd
indicatoril® ul:yle-"di-plqyuwn-x'&smudtdxtd class="hidden-xs d-hidd di 2" scyle="display:none;">
833</td><td class="hidden-xs need-hidden indicatorl3" style="display:none:">64392</td>

</tx>

B 10.2  #EH EKFHE4 2016 W T HTML JACHS B

RFG A td BREE & K HE S R 1O — B, 58— %R, B,
B MR, BB R B, FHRPTH R <d><ido b
8, PHIUE S AT RBAR A, AR R M I F

1 | allUniv=[] #FMLSBREEE, —45%
2 | def fillUnivList (soup):

3 data = soup.find all('tr') #RIFH tr L
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{ for tr in data:
singleUniv = []
‘ 1td = tr.find all('td') #EEA tr FETRIFE ta 7
for td in ltd:
) singleUniv.append (td.string) ##RH td HFEFHEE
’ allUniv.append(singleUniv)data
l

ERIBEREAR, A, HTML IR ER T Bon K gy, Al
i B th 1] g RIS RI<t><r>$7%8, NAZRBEHIBRXFEO . B T I dU e X 45 52
U, FFEGS AL EBHTA RS, RGN 2 HT S E A . R AN KRS T
M, EH AR T RS, GE<tiR%, HEXMIEABALE<td>RE. B
s, AT R AR — AN e U S BRI AP B, LT ARG 5 6 ATAIEE 7 AT .

1 | alluniv=[] #FESHREEEE, —4IX

2 def fillUnivList(soup):

3 data = soup.find all('tr') #IKREFH tri5¥

4 for tr in data:

5 ltd = tr.find all('td') #&EF tr REFRIFTE cdinE
6 if len(ltd)==0:

7 continue

8 singleUniv = []

9 for td in 1ltd:

10 singleUniv.append(td.string) ##RH td HZEFHFER
11 allUniv.append (singleUniv)

B T HEMPATACRS A, EE R R A S AT N 8 4T, singleUniv=[]i&H)
AT — M EHERN R, EH T GAT<tr>br ERoR RFER . WS 6
AT if EAFAF AL, B AT EUR AR A R R EE, R e TS8R
AHAEH. B, ZERRER i EAE, RAE fEARNZ<a>ir 8RR KE
KR AE g5 R, RS REAERAH S HEDSRINLE.

W VFAEH A, HTML 53R o 2% 058 2 75 B2 50 bR B 0, 0 763X AN K 24 HE 44 I 1T
o, AT EGBR— R DL REME R IR BE . KR e d e IR RS I R

FLBIARES 20.1 A5 344 4 €20.1CrawUnivRanking.py R 10-2

#e24 .1CrawUnivRanking.py

import requests
from bs4 import BeautifulSoup
allUniv = []
def getHTMLText (url):
try:
r = requests.get(url, timeout=30)

S oy b W N
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r.raise_ for_ status()
r.encoding = 'utf-8'

10 return r.text

11 except:

12 return ""

13 | def £illUnivList (soup):

14 data = soup.find all('tr')

15 for tr in data:

16 1td = tr.find all('td')

b} if len(ltd)==0:

18 continue

19 singleUniv = []

20 for td in ltd:

21 singleUniv.append(td.string)

22 allUniv.append(singleUniv)

23 | def printUnivList (num) :

24 print("{:24}{:210}{:~5}{:78}{:~10}".format ("H& ", \
"ERAIR, AT, B, IR )

25 for i in range (num) :

26 u=allUniv[i]

27 print("{:*4}{:710}{:~5}{:*8}{:710}".format (u[0],\

u[l],u[2],u[3],u[6]))
28 | def main (num) :

29 url = 'http://www.zuihaodaxue.cn/\
zuihaodaxuepaiming2016.html'

30 html = getHTMLText (url)

31 soup = BeautifulSoup(html, "html.parser")

32 £illUnivList (soup)

33 printUnivList (num)

34 | main(10)

LIRS 20.1 IBITLERWF:
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RAFSIARIT 20.1 5ERk T R B K HE 4 IR sh g, EATHBCRAIARAR, &
FIP BT . XA B b s SR A B B BEAN R, RUA format()77i%
B Ny R R RAE T M AR RS AR, B SE ks LA A
PP . R SCRITE SCF R IR HE HH I 2 BB . SO A o — M
B, iSRS A E R

S 20 i B — SRR B3 ARV A, B R OCT A, B R T .
X TSRS T, T AN R M B e . AR ROSE 2 51006, 5K
BIAES 20.1 5 20 R 27 ATL05E “HRAR” B 10 NFRF, HH30R 44
FR (I “TEHERET), HAb 6 MFRERAIFESCERIATE:; 302 6 M
Chn “_EAgACE R, Hofth 4 ASFRER AU SCERE TS . H il T SORMPESCF A
R B BEBEAN R, 3 AT 4 H AN R 5 £ i) AL

24 | print ("{:”4}{:710}{:~5}{:48}{:410}".format ("H%&",6\
"ERERR, AT, RS, " HEFEER))

27 | print ("{:%4}{:710}{:*5}{:78}{:~10}".format (u[0],\
uf[l],u[2],u[3],u[6]))

filt PeiZ i) B — AR R AR B RIHA TR, R P XA RBRIA
ERIR “PESCEMERE”, XX SCF RIS . 520510 printUnivList()
PREARIS IR, 3§ AR S R e 55 5] 4865 20.1 " ) printUnivList() ek %5 .

1 | def printUnivList (num) :
print("{1:72}{2:{0}710}{3:{0}”76}{4:{0}*4}{5:{0}~10}".format
\ (chr(12288) ,"H&", "ERAK" , "Ei", "B, "HEIEME))
for i in range (num) :
4 u = allUniv[i]
print("{1:74}{2:{0}~10}{3:{0}*5}{4:{0}*8.1£}{5:{0}~10}".
\format (chr (12288) ,u[0] ,u[1] ,u[2],eval(u[3]),u[6]))

LR, IR chr(12288)% 7R, format() ek SU7E bR AR AI4G4T
W SRS T L. RAERUEEmrmbgCr e .




276 E=#4r IiZH Python &S

'k*ﬁz

'¥%%iﬁ#§&wﬁﬁﬁ,k##ﬁ&%&ﬁ*&ﬁﬂ ﬁﬂkkimﬁﬁk-
EMLHAIARE (ABEEHEKT) AL THERXFHE. %8 QS #RX |
4. AH USNEWS #RAFHEL. HZRAXFERAEHEL. LHZE |
K EHATRK L .

KL B, EAMEM—A

 AARR. MERR. SRR, BRBEARRINEHIBRAF 5

______________________________________________________________________

B 5% 3)
10.7 S S2BACHS 20.1 38 ] B A Wb L it .
10.8 &S st HE44 5 50 A7 K% .
10.9 BSR4 H A A0 R H4 .

10.5 S£f 21: #EXEIAEGER

MRSIEREHE TESHO TR, &R EBRMETTF . FNETZEAS) M
RGBT R IR A . A LUE A BIN B R T ARSI
ARAG IR 9] 45 SR 1 7

2R 555 1A http://www.baidu.com, % A—MFFEr#) <817 keyword
i, B R IX AN A ) B B BERE: http:/www.baidu.com/s?wd=keyword. i
FH AT UAED A% BT THRINXANEERE, & keyword # il T AR W CR Y, #BRE
RS WG R,

FIH B B R AE XN O, T LU requests [ get() s AHRAS £ i,
M I 45 Rk AR R A R IXAN 1A TPO b in T

I R SCHE

KbEE: EFNIRTS E AR RIUE, FFx Ui Py AT A

W IR P EERE AR B R

S5 20 R, EHAAN TN EEE WS R HTML /089, #40 H B
Wi 103 Prox. HTIX4E HTML AR L3S B34k, mrsethiess, WEa st
EE A BT 48 2R g5 R AARS A7 41 54K .
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> C<en>BF RS (PythoniB B) </em> HX, KX, AKXk FSHETH. .. FH</a></n3>cdiv class="c-abstract”><span class="
newTimePactor befors abs m">2014E7H 1H snbsps—snbsps</span> (<em> B B i 3ERE (Pythoni® &) </em>
) REBAAT eyt BF RS EABFEHNEEFTE. MenrytioniB B« RBHE. KEFEFS, PHAAT eytnonil§

</divy<div class="f13"><a l:a.qe:-" blank" href="

p" class="c-showurl” style=

i tarrisrite s[aacetasiss]
><a class="g-tip-icon"><i cl
ner"></span></span>&nbsp;-&

BRVFPOSB BSBSIDA »
targec=" blank“ \:nzqe:-' hlank™
qnn---')Equaxnm class="o- pimn")snbap Enbsp <a href="

hity MWW Da i d LQ0Ls A c3u NDx N sRHL8CFew,
OXP & —3A|2!\2Mbel bl\ﬁu cﬂh!h\!!.mtrviittltlﬂw\ﬂl" S01%EL

B 10.3 8 A 45 SR BT HTML £G5S H B
LS TR I, U IR B 45 Rbn B e e an R 45

<div--*data-tools= '"{"title":" ", "url":" "} '>eeg/div>
#H beautifulsoup4 FE#k | data-tools J@E{H, RECHA title FH &, ATLLE
H, data-tools P48 ey {} & R it B4 /2 B () JSON #% 3K, AT LA json P A%k
T, TR,
SEHIAHS 21.1 G T e IR R L ] B IR F

SEEARHES 21.1 e21.1AutoKeywordSearch.py RARES 10-3
BEXE
1 #e25.1AutoKeywordSearch.py
2 import requests
3 from bs4 import BeautifulSoup . =
4 import re .-.I ]
5 import json -
6 | def getKeywordResult (keyword) : 1] g_ - e
7 url = 'http://www.baidu.com/s?wd="'+keyword
8 try:
9 r = requests.get(url, timeout=30)
10 r.raise_for status()
11 r.encoding = 'utf-8'
12 return r.text
13 except:
14 return ""
15 | def parserLinks (html):
16 soup = BeautifulSoup (html, "html.parser")
17 links = []
18 for div in soup.find all('div', {'data-tools':\
re.compile('title')}):
19 data = div.attrs['data-tools'] #IKEEMME
20 d = json.loads (data) #H R EE R T
B links.append (d['title']) #0535 [ 88 00 8 B IR 5]
22 return links
23 | def main():
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24 html = getKeywordResult ('Python ¥ & BF&iHERM (5 2 R) ')
25 1s = parserLinks (html)

26 count = 1

27 for 1 in ls:

28 print ("[{:73}]1{}".format (count, i))

29 count += 1

30 | main()

LB 211 BATERWT, 5P TUREIS5R— 2.

: ﬁﬂf}ﬁ]fiﬁ'#ﬂﬁﬁ’ﬁihéﬁﬁﬁ, H ;
PR, B 104557, e

104 CAPTCHA%{;E@Mr A PP e

§ CAPTCHA %iebth BRI 2Bt B K i &H XAAAL

| ERF 612 &, RAHE &5 A REIE ) A Qér&xnbﬂt@-ﬂ ﬁ#ﬁ)\&:ﬁﬁé “Jﬂ

' _f_'_ RAZFERAK. CAPTéHAMa%&ﬁ%ﬁmé&m##ﬁ%ﬁﬁmi
EEAREM, BT8R, &) bl HAL T LA W EEE S B M TR AS 2 i)

Kewl, ERFENEIXKATRLIEF, 945 TF K MRS W5t AS 154580 & sk
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BRI RAETS, FHRX 5P 2L AR ERA . SRR RIRAK B
MFB, BB THE “SHEARRND7 M CERE” MBREMAARANT, BAF5RK
& 2% S8 I TS BOR T B N JSRIH S R S SR A B AR

ek, BAERA. (F—%, 2
SX 5%

1010 F4IM%EE R E T A9 HTML fAR, 040 “HXARE" 3
S T HIAR

10.11

4052 IR 1 B P R J R LT ) HTMIL AR .

XENE

ABEEENAT WL MWE R IELR T, 454H requests Fl
beautifulsoupd BANEERIMER], PFR T i 4bH# HTTP Pr) LA K @47 M 5T HTML
XML GUHAE B 71 AT d e [ K 22 HE 42 1€ R 28 SRRl SR A /N sl ,
7 T IRAR £ 2 v BRGETCHR R 1) P9 T2 50408 f) 3 A .

10.1
10.2
10.3
10.4
10.5
10.6

B % A

ZH9) 24, SIRALRIRA G4 A B KA HEA I Th R .

Z% 5] 24, I USNEWS 3 H K2EHEAZ IR, FFTENS: R,

Gt 5 PR AL P9 3 A0 A 498 TS e € ke

%i 5 IEHX robots.txt LA H, F T IEH ¥ A 2.

% 5 FRHE robots.txt S P 2 NEHL M 35 IR AR

30T E BB 8RR [P 45 R HTML AR, 45 I syl & 4 9F Rk

BT B B

10.7

G 55 AT DU 30 B0 Py BT3RS B RE S U IR

O
BF4%310-1
ENEFE A
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M A B SEpLIL AR

— Y B BRILBEI IR TR ERIIN AT LBt — /vt 58
A man provided with paper, pencil, and rubber, and subject to strict discipline, is in

effect a universal machine.
Y4t « R (Alan Turing)
HAREZ R NTREEZR. BER

.......................

(1) TEEAMBEMEEERS.
(2) TEvEEHUEAETE & 4.
(3) THEHEHRA-F & 4 .
(4) T f# Internet F1 WWW [ & .
(5) T1##% FI# Python 4%E 4% .

e e m e, ——— -
S e S = = e -

HNL AR AFESY), THEPERERBI A H AT LAHRE], WA 8 E
BTREAR? fEEHRRAE. REHEIEREEAA, ISR
TN R EIE K. A 01 Fon B REARE . MIF KRS GPU W28, MIL%ifk4
=P EEAME, XSRS, EH NERZEET.

AEREN, BT EER W SILE? !
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Al BEf

THEHRCEH 0 A 1 AR RSB, BEKRAT:

0+0=0, 0+1=1, 1+0=0, 1+1=10

eI, B 0 8 1 FROh HedE(bit, AR b), 8 4N 0 X 1 IALEFR A4 775 (Byte,
fAifk B), 1 AMFA7 R 8 AN EEsE.

HTFREABRR —BEBEEFRE: RaPERE . BEEsEIT, el AT
T8 I FF R R TR e B S, T EHL AR A R R R B O R
B 18 SEREAT B

EFRE S P BE. FAK. FREH. FIRMNFHEHTA BRI EILN
ER R BRI R . PR T MK Y A B R AR A Ak, ¥
B BN T FX SRR R R T B N E RO . AR RO
BB B AT SEL, BB kR bR FOR A e A, AR
e W s R 40l 33 S s L At S S e FH P o VR AEICR [ Bl RV S R
bt (IEEE 754) RoR, EbsAEME T vk SN0 R — 16 R os NE CL RO R vt
Bk TRl ASCII, UTF-8 ZF4&mLER i — N RENFENERR, —AIF
i 8 MHFFR R

SERRAERES, BRT R FEEsAh, EERE T, fln, — 7 KE
LHEH, —K 24 AR PUEER], — /N 60 AR N RERl. BT R
HHUCRFHREH I, Rk, gfEcw il s, N\ SEH. o BB AR EB
FREH . AT UEEALRBE, A O B ) R R RS S AR 2 k], Atk
HERARAR, RN EARTERP A T3A7 3k 6 .

Tt dlsE W, B 10 M FE SRR, B RAMEH 0. 1. 2. 3.
4, 5, 6. 7. 8. 9X 10 NS m—A, TUEHRBCRA “&E+3—" M k.

JNEHAER 8 N F RS RN, B HBEMAHO0. 1. 2. 3, 4.5, 6. 71X8
MEGHRE A, BEHIECRA <& /)\#E—" B %,

TN GIER 16 NFRHFSERR, BRTEF0F 9, HIKH A~F X 6 M7
F, Bpfg—07 HAEMER 0. 1. 2, 3. 4.5, 6. 7.8, 9. A, B, C. D, E. F X
16 MFSH—A, He, A FRTEEHIK 10, F RoR+H3HIK 15, REdG T+
ANEFFEAMLE R AN SRR, B, GEEMNMER T A~F. T 56
T A~F FEERDEFHFERX, T, NG a~f el F+NitH, 5REF
& AHE . A NEERIBCOR A <Nt B .

R T HEA BT RN W8, HEVUER T FRER . SO
FRE BF RS FEHIF S 4, B384 100 B4, FH—AFH (8 bit) BiafE
e BRI, THEHUN T 08 SCFRF— R F 26 EARHERS H S (ASCID) %R, ASCII
Gihho — R E T 1967 S GRfdbrite, REARLF H AR v PG SCF 75 (10 8 R 7R )
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ASCII 43t 8 128 NFRF, B 26 M IESCFBHIR NG IS RbR i 45
LS REERA GuEE, BAT. WR%) . b T EEEAEE 128, FTEL ASCH
RO SR FH 7 S —HEHIGRAD, tBR A Fis. b, i 32 ANl SR A RS BTN,
J& 96 AN AT LA SLRAIFT BN SR M 7 4F . 8 5 IR K 2 B fE R A2 .

MiZ A.1 ASCIl i85

< bgbsbs v ‘ : A ¥

Bibabiby 000 001 010 011 1})0 101 110 111
0000 NUL DEL SP 0 @ P P
0001 SOH DCI ! 1 A Q a q
0010 STX DC2 2 B R b r
0011 EXT DC3 # 3 C S ¢ s
0100 EOT DC4 $ 4 D 1y d t
0101 ENQ NAK % 5 E U e u
0110 ACK SYN & 6 F v £ v
0111 BEL ETB ’ 7 G W g w
1000 BS CAN ( 8 H X h X
1001 HT EM 9 I Y i y
1010 LF SUB * : J z j z
1011 VT ESC + K [ k {
1100 FF FS . < L \ 1 [
1101 CR GS £ = M ] m }
1110 SOH RS . > N t n ~
1111 SI Us / ? 0 -~ 0 DEL

Mizk A2 ASCII #3708 BiEHI a0 E e shiE

5  EXEEE | #S R e X ERE

NUL o FF A 4RAE I ETB 5 B4LfEE R

SOH L7 BiR ] CR [ %= CAN YEBE

STX IECHF Uy SO A % EM RS

EXT IECE R SI BAHA SUB i

EOT (AT SP h ESC Hefity

ENQ i [ DLE B Y FS SCF oy R

ACK A& DCI w1 GS Moy bRTF

BEL ) % 4R DC2 B 2 RS SRR F

BS B—H% DC3 W &S 3 US BICI WA TF

HT B 1 51 3% DC4 W 4 DEL I B

LF AT NAK BE

VT EHYIR SYN it P

B TR E A 1 A7 351 B A RIAL B8 T, #74— AN 7% ASCI
MR E LT, MHEZR 1. Kb, v ASCII %R 735 A
THL, EEALANE
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P SCE AT LU ASCH %R, I FEAN? ARPIX, FEEZHAS
B, i RERRE, BELEE I ANFHARR. PXARMAEHES,
HENBA R EARERY, BT, P CFRRR R EE S FEPEEA T E A
T b O\ SRS o B B K ARAE SRR T (s B A e A b 7 R i ——
ALY (85 GB2312-80), Bf[EArFY, thFk GB2312 4wid.

EFRSAHE 6 763 NIFEH 682 MHLAMIEAEEFERF, it 7 445 MFEFF. Bt
A BEFRFRA A 94X 94 (MR, fEiZMEMED, §—THAh—A “X7, 5%
FRA—A “fr”. FTLL, ZHEEMAR 94 NMX5 (01~94) Fl1 94 M5 (01~94).

E ARSI BT 2" (65 536), L, HANNFEH 2 FHRRET,
A FIAUERE 7 A48, BREAh 0. B ANFHRRLAEERFTFEF K
X5, B -NFHRRAERFZFEP MRS . Bl RARTRRX N
W

TRV — O SR, TR, PR T TR A R B BE
MR, TRA THRAZ. LFMANEEREXAN, R, PR, Rl R,
FEFR, BRGE. Wi, SE. PIEEAEREE. EEHRH 1~5 X5 M
FALRERI DT, (BFR 12345 FUrfAvk, KT EANEE, JHEEATH, &F
A o

AR T DA FAL R GRS FAEAE A ). J8 Gl £ 2 7= 2% R AT EPAIL
R ? X T EN D AR T AP . DL % o, bt E A BTR,
T R E A A B B R R I AEAE S R, L, REER T M M. e
M, s EEACRD A2 R B B B —Fh s, ks « 98 BT AE X I8E ik 16 X 16 FIFERE,
EFEEATRE 2 AMIERE, FTLAXIT 16 MIBLUEE RN 1 AR 0 ATLIRR N
0x0410 -+ ARHEFRITE, Bl Ox FFkRn HdE bl —fE He0. Wik, —
AVFAT L —4UXFE N R R, UREERNFN, HEEERN &
AR —A 16X 16 5, SR /5 RUXSEHCF IR 5 R B34 X R, BT s %
e B8R, mEEREN, R E, FRAEN, HY5HAFEESEADN, 5T,
REERER, A¥eRm, FREN, BT EERE K.

0 78 15

0 04,10
04,10
®| 7F FF
04,10
04,90
00,80
IEFC
10,84
10,84
10,84
®® 7rrF
01,40
[ ) [ ) 02,20
[ ] [ ] 04,10
[ ] [ ) 08,08
15| ®ee® 00 ® 007

10| 0@

PR A1 ST A B st B 4w T S 451
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HEHEZ T A EE RS CFRT, B, tF EEAREHMES, E
LIMR? HEHEER A BRICLEF M R 18, Wit T — A G LT
=g, FROA Unicode 4t .

Unicode & —FhE E Fr Lk 32 RA M NS gmidbrd. X THEF L4k
% ¥0E = FT AL A 930S, Unicode # T &4 1— AN ME— 4% . Unicode & /M5
GIDEES, ERH 2 AFY, B 16 A7 I RF4RES, M 0x0000 F| OxFFFF, 1t
A3% 2'° (65 536) MG . Flin, “HEF B S %5947 %9 0x8BED F1 0x8A00,
“Ppython”6 A~ FE} {1 4ihi% 43 5 4 0x0050.0x0079.0x0074,0x0068.0x006F F1 0x006E .

Unicode HJEMUE TS %A%, F8A ME W 77 i FiAL finiX L4 . UTF-8
BT B KamiG 7 , AT Unicode %ifid ) A7 il AL
Unicode %i i1 UTF-8 4 i )X N HE W 4n fR A3 Fios .

Mz A.3 Unicode 4&f3F0 UTF-8 4&H53 A4 3% 5z £ M

Unicode #f 53 (+75@kH) UTF-8 %ifid /730 ( — 8k
0000 0000~0000 007F OXXXXXXX
0000 0080~0000 07FF 110xxxxx 10XXXXXX
0000 0800~0000 FFFF 1110xxxx 10xxxxxX 10XXXXXX
0001 0000~0010 FFFF 11110xxx 10xxxxxx 10xxxxxX 10XXXXXX

LA “Python &5 7 Afl, BiNGISHILLERWMHER A4 Fram. WTLLER, WRFHF
SRECEEE, WPl 0x7F LN A S, UTF-8 4w RfEH 1 M ETER,
BN G AR AR AT U, UTF-8 4 RA] 3 MEYi#oR, A Unicode
HI N T ARt ] B FIARTH L R G A B K2 R A5, A UTF-8
Gt 5 AR 4 SERR AR A3 ]

ik A4 “PythoniES " 89 Unicode 45F5FA UTF-8 4RA3 LLEL

#F 5 Unicode #4544 UTF-8 45

P 00 50 50

y 00 79 79

t 00 74 74

h 00 68 68

0 00 6F 6F

n 00 6E 6E

B 8B ED E8 AF AD
B 8A 00 E8 A8 80

fA] B b i, Unicode & XT2FRFAF L —SnhS, UTF-8 /&XF Unicode F7fif Fl i
HIgais, BME 7 F A T SCA R A A i =) . EEF,
HEILRRZE S M4 KMot E, WHENAFEREGEEA L DS HHLNH, X
Fp 44 Unicode T 48 —4mfs Al UTF-8 f7f4mbd 70 FF (8 v BARZE G LB/ IR 2%,
HISESEAEE A THEZ 0, HEHRRERANTE O B #.

ik, HOM 1 CELBBARKRAIAFLHT, BEHFARGER. AKTEK
& Bz infa] 7= We ?
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Yo, FHEWEM, 5EEEIRAR YR TR, —/MdE 1010, ERTLUZE
—HEHI% 1010, AT LUREEHIE 1010, B AT LLERMAFRFR S 1010, P
CRA AT PR, 1010 FREEYE, MIAAHERMAAGER, B4R, &
B MR AG T . Fit, HENSEBAH “FER” XAME, BEAEMR
T, W BT, TR FIRERSCE . VAE AT LUK A Bk .

HR, Bl e S Mt B . SR B —BOR Fe Al e Bl
PErh, aTLAR—4Esk 4R SRR . AR, AMETH 4B R KRR
IBHRRR A ARG EE, WmE&R. S, W%, EgmamIedithzim, &
FEAE— Rl G ML B, & — e TR RE 3 & R 4 AL AR 45 A A B0k i BdiE
Bl AR iE S (HTML) 3C#S.

eH /N FRASEECHE vT LU O B0 FE s S R AT E B, B giiie AR g ik
AR ZE AT LU HTML 708 F 45 (WWW) KA {E Internet . —[A], (5
WG EAER, NI R ATREZ (115 B AL e ol . Btk LR U516 2000 45, LKL
PR G E R SRR 25%, KA REEHRaE. KA. &N
SNtk BT 2007 4, X—HHEEBELT 90%. M2 jEH 2012 1 2013
PYEETE], ELBRI = A O BOE C85T AR 52 LR % 2011 4E = AR B B B A
AEREEE DR 2R PUES K .

Bl TAR, BUEH A ETRHEEEMEA . B S5 AKHERHLTLE—
e HRMUBEE. HEE. WERSH. MEHE. BT, S, Adf.
FATEGER, CARITE S AR A ol R H ) A B A5 B A s, E0
g, 2. 24 RS> EESR.

HAE T, —IKEEST CT BB & K4 150 MB 3R, 1—/NEHE 41551 3C
RN 750 MB, —ANbrdE 795 22 B 55 60 95 5 A0 UK 2, SCfF K /MEIE 5 GB.
WERRE XA HHE B U DR F-FI 5, L MEXER R —A 2 R 2y
Ak AT LA B B BBOR T (TB, A% T 10") HEHFY (PB, 4% T
10°) %k .

ATULES, AFKEEEREARCEFH4KE (Volume) HidlE, KH0%iE
DL (Velocity) Zha&r=4, WMk, JE LA ML%LH (Variety)
R, i, REDNEF=ERBIRME (Value) BAK, EHH DS EIRMEMRE.
K. Wl ZFERMEIX 4 MRS T — R8s B s e X, £/ “KX
.

MO R T GG, NSRRIk T REIEMR! XA SRS, TSR LR
SERTI R PR R, BRBRHL S 5 A B Pe A f b 7 75 K .

A2 HEANEE A K

NN R I A S SEBL P IRA P R H, T R A B S T LA o
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B0 BE T T, FiHhE, —ANRE, SR AFERHE T, BT LR R

DL sl B RE AT SRR B 2 B R, XA EIL SR K
Wit T CMOS (H AN RE S 884k, X2l bR S e s € 77
SEIVEMILE R, B F I R R R T . 2, TR KE CMOS
BIVELE ik, WIS TREE M, TR T AR, 15 Ak i I B4 B v S Th R
R T IACTHE ML AL E . B4 CMOS B ATA Bt R b S A

MW ARTE, PR TN 50 SEPUIE A& RE, A R Bz At AR . X 3
t, R (Intel) 2 ®]3EFRRZBURLANT 510, WHZ—. 1971 4, Intel &
) HEH T 5% —# CPU (Central Processing Unit, #t4b#3%), {85 4004, I
rh LA LRSS T THLS R E S 10 pm (10 000 492K ), ¥4~ CPU L% 2 250 NSk %
el 108 kHz. 7EMZ /T, R AT AN Z — K8 « BERT 1965 456 I
PEH AR T RE R S A, Hi LA T AR A R T AN A M BB A R
WG, A RSCESA T — KRR, F2016 4, 2FRESHR T EKTUUE
14 nm 7GR 4E R LB, R 2 6] BB ) SkyLake 4244 CPU KA 14 nm A% ]
ML, ¥ CPU &L 30 {24 S A%, MiZlid 3 GHz. CPU ¥4 J5 1] 45 4F[a],
FORATE RSB THGE 1 000 £, FAERCHERARRTLT 1 000 %, SMEES
T3 JifE!

PP UARBARIEDRERR T KETTHNHEE, HTENRRSWREEE S
B R M CPU 458 % CPU £ K. Joit CPU gt tnfa k&, IARATHHEHL
20 G R R AT T 5 3 2 DA B RA LR LR B ht . LIS TR IF 450k R 5 B AR
A Ak

XA - FIRBH T HHEVE OB —E R X2 — MR
4K, (HERBIKBIES T NGB, &S TREMFENART. EERRA
G KB 25 T R KRB ARV, BE TR ERSA KR, Xt
HYAL G R BRD T HREEW ., XM “fAERTPEl” A “ 365
57, MAED « K2 AR, THEALI R IR : B, H8%. /A58,
N A& R A, PRI A2 BTOR .

S [Ry——
) 4N
¥ 9 4 i
&,g:yg EHE @gﬁﬁﬁ
ﬁﬂﬂ !

| i 2%
(s

P A2 R 45 M I LB

Bl WA B ZEATHSEHL, 612K B SR WAE 28 h iU R, RIER
D PEHIE S AR B AR, R A T R G5 R R B A AR R, PR AR A R
it v A . XA AT AT, RO R KR S R A B R B Ak AR,
b, AP AT, BRI - K@ E .
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TEHF L RS, TS AR A R B, Bk, EfMEE R
KT CPU., FI CPU HAEXFHAEM:, Bt P TILRME T EL2 1M 7AE,
CPU Wil & T M4rFERk 38, BeFich m S ph ik 2%, FTFni# CPU i28. i,
WHEHIA ThREFE ST, BAEREAALNE?

e Gk TAVREE T KBS, BT T4 CPU 4b, iE#HIRA P fr ks .
FH 5 5 A P IO A A R A E T LR R I AF, $liBh CPU . (il T A
TEM N AR R, R0 NS R KA RN, TR SR T 3
FREA TR TT K ARAE AR M5 a%, BFNAME, AR, UM, B

TEAE V& B LA R AR A B, W kb vy i) Y N A . HEAF U B 6
BT IIES, AN EHR T bk, 1010, 243FEALTE Vi 1010 Hibk
IR ZEI, FfERs kB2, IRl Itixm].

AN & RBCEREE . Bibs. A FEESEEX, HlR&aiEEnreg.
ITENHLEE. BHAE MWL ERE, MEE O T8 M ARG &, Bk, FK5
1 R ot NV AR 4% E R AR, TEENLR T8 E s, AN AT EALEL T
MLEER R, EHRRRERTE.

CPU fF—ANEEME AT, A FEK, 5 CPU —IRBEALH ) — BEHIAL L,
FR B 8 . PC K EWIh 16 A7, 32 £, BUACHHENEZ 64 7 (&
PERE T EHLER IR S B F K 16 A3 1024 17, HEF LK), FEKANE R CPU —
AL FRHCH KB, B RoRS Sis FEAR A BRI . B4R, H 32 fikns—A
NEG IR EE, AN 64 AL RRRER. FTLL, 64 AL SELEAT S A (M BE FRURS AL

CPU (1l FTH R MERER T 0RME, AKHE TEHERPFTR, K&k, 3D 5/%,
FEE FONEI S S5 AN 75 KR R B P U 3 7 xS R RIS o U 1 R R . CPU
HAasis, HEgEUAESLE. NN GTEIIME, BonBE& NS
HEEERF (ERER) 56k, MRS RIEE+2HR, ©RETE
AN, BORHA—MERGR . B, BEREREHRIFAANIERBE, Xk
AF AR T FAE TR E KRS EE, ot THRIEFRMERSH, #
ol “BE AL PSS " (Graphics Processing Unit, GPU). GPU ANV g 5% 26 M v 4 & F
e T PR AR = SR AR, w8 TR AT 5 M R S I SR AR CPU BEAT A AR
Bl 8. ¥4 GPU 5K T CPU [KIZhiE, KA 5E£BL CPU MK EERH . Ri5
We? CPU £ #% GPU i Z&ny 2

MR G AE B GPU 6 28, v ML AE Se b il T3 50 4B R R TR,
ARk 75 B, EARFNAESRE T — Al feifiZ8 CPU IS, THL#
T AH 988 Bt AL B, X — VIR v SRS R R R AT B A5 145 i K 3
. HH LR

A3 HENKREFE

ELEAEH] CPU IBAT HIF54 ML ARG 4 o WS84 1T UKS 40 345 ) — AN 7 5cds
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RS, Rifi, HENRZEARE CPU, AN HR&MFMES, EX
M BN R BB S AN R E. AR, AERHHERREA R R — &
FVHEAT S . R, FEVHSINLIEMRZ b, ARTE A “BhF”, EREEL
RN, IO A R O R A RS T K. EATRAET B
ERZ.

REWS B3 5T SR MK R R ERS . BIERGERUFHIARS T
BIEZE, AP BTN, EEEMNTEIRE, 7
R BT BE, SRV URE A S N R R S P 2 ) R

BE R RE PR AL T A LF i St , AR P S Dk (b A A N R A, Bl
WL R AE . FACBERS . Y T ST A AN L A RS B ARVFRR R AR e A
BEE AR, REEHBEITHEESREMRT . BA BRERG K RE: S A6
BATFERE, AH AR FH P FR 4 P K

BERG AT HERE P EHMER DS, NHPAERE, BIERERH
SR REZ D NBREERARE, BREARZLTENRERIER
M, EHEEANSMER L. S8 AV, G X,

BE RGO S ENRE—R A, EREAMMEAEERES, AT
P2 v B YR FH 28 RS S o LR G mT M T AP R T B

FIAREAME RGERH AR, RER e, A iERERG RN
2 SERERAEZ . 1E 20 4l 90 FFARH], M THAMEREERSE, BER
w VPR, WHES T A ATHEDLIG S .

H AriiAT 8 E 248 %47 Windows. UNIX. Linux. Mac OS X. Android.
BSD, i0S. AIX. Windows Phone f1 z/OS %, F& T Windows Fll z/0S %5 /b ¥ /F &
G, KB EAE RS K UNIX #1ER K.

UNIX &N KMEZH . SESFRERS, SFZFABREN, KRR
VE RS 5r 28 T 4> R 245 . UNIX fit 5 1 Ken Thompson #1 Dennis Ritchie T
1969 FAEFEE AT&T [t VURSER R K. fERHIFAR UNIX #/E RS mS -+,
Ken #il Dennis KM GFEE SN HFRKIRIEREZXEE, TRMNESGERTIIFFRT
—HH T I & UNIX REEMgmFEiE 5—C B 5. UNIX #2E R4M C ES N iHE
BV AT 10 e 7= A 7 A0 G T KRR Sz PR i, T "B AT DA ehy LR B3 v TN 58 B o

Linux #1/ERGRZ 1991 FFHEHK—N AP 2A5EERS, 5 UNIX 58
AR, Linux HrlHE 25 22 /R 65 K E TSN R %4 /E Linus Torvalds 2 UNIX
A RE, %hrtl, RFRT —NREREN AL, SIPLRENBNYSH
o MR, Linus 2 T —4F “ K37, IS LK Linux WZEADRE TR L,
PEICA N FE. AR, BN 24 UNIX $0E R 400 AT s A8 S B2 S
MM, Linux 7RG 3] T 7S HRF RO SEMYT R, G, 7E28RkFF
WE R T, Linux A—PMHRERBEAEENRERSE. 5K, 23R 70%LL -
{EIZAT IR 5548 K A Linux 1 R4 .

Mac OS X J& 3 3 22 w) FF R IFAE L= b 4f B (8845 R 48 . Mac OS 2 ¥ AN E RS
FH s R FH B R P ST 1E R 48, Mac OS X & Mac OS [ iii4, T 2001
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CE R VCHE . 3R A R R AN TR AR T A T — AR AR S AL

i0S #E R R R AT ABNREITTRIOBRIERS, T 2007 FRAm. ZRE
%)% % iPhone ¥Eil, J&RMigE L HF iPod. iPad LA K Apple TV SF3ER A A .
i0S 5 Mac OS X #:E R4 —#F, [FJE T2 UNIX i ERER S

Android & i0S RAMEEZHNF, EHAWARHMEL, Ll Linux 4ZERET
K, HERZGIFBUERN, FEHATEBEMBIRS. EEETFIOUL, B TR
FHURM i0S £4, HAh S MFHERA Android R4 .

MALEEFE 4 F] PC #1ER S, M PC #B1ERABIFHRIERS, HHEIKMAFE
EAWTEEEE . CRBaRERE, HEVRATE & 3Gx TR E?

— B HEN—BARBIT—MRERS, X2 hERIERGEEBY B KE
. R, HEVMRH SRS, APETE -8 TEN LEIT 2 MRERGM
sk, Et, WEARAETFEHANT R MBI E.

HEFME (Virtualization) & —Fp B BEAR, BRI & RS2 A B U,
AR5 W&, WNAFERAAESE, TSR, Hi)s RIHKR, THSEAL MR
A IEIRBERS, AP e AR E R PR E AR R, R AR MREREE
B A 4y B A R R

HERME I — N EE 2R RN, El i R s T hE . 81T
TE R B PRBE o i se 8o LR . B BRI, F AT AE — SRS L L
B — S 8E 6 BN THENL, XS Rt EYLE G RS 4 — R, (H
eI . (ERERINLNFE, F ol LRl R NHFET . Ui in) 4% 32 U5 %
P RS2 54— & LB E0—H.

8 EHHEHL (Host PC) $EWELAFAEM 3 T BRI AL, X &8N
GHIBAT IRAE R RARAETE EHRIE RS (Host 0S).

ZPVEENL (Guest PC) F5 RERINLEAE R B RERLH SR IV HBENL, &7 i 8HL &
FIRIE R GBI A B P HIRIE RS (Guest 0S).

RERHLRE LS ZWATIR? XA, BZERTERHH CPU # 3 # il
&, WHBESFFERNUEIT . BORRASKERAE RGER T FAUEA-Z 8] — N8 K1
F&

A A S E AP LR VirtualBox, R FFIREKAE

VirtualBox #% i H1 £ ¥ InnoTek #/F2A 7] &, BLAE i BB 3C (Oracle) 23wt
ITH R . € VR P AE 32 78R 64 7] Windows, Solaris /% Linux #:/F &% | gl
HAh B E RS ThAE. FH /AT LLEE VirtualBox |- %3 3F HiZ4T Solaris. Windows.
DOS. Linux. OS/2 Warp. OpenBSD }% FreeBSD %4 &4 J & S HLEEE R 4

%% VirtualBox, & 5EHEA T /7P ¥ https://www.virtualbox.org/, #%#i&E 4 H O
MEBRERGMRA T, wIEFEWHE A3 s,

WP IRIRMI B, 23455, $T7F VirtualBox, WIfEl A4 Frx.

M 2 A T AT R KRR SEL,  JF A R R R S e 1 R k.
HHER M ZR ARG, AP L3 —F Linux #4F &% ——Ubuntu
14.04.
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‘ ## Oracle VM VirtualBox 5.1.6 Setup X

\
Welcome to the Oracle VM
VirtualBox 5.1.6 Setup Wizard

The Setup Wizard willinstall Orade VM VirtualBox 5.1.6 on
your computer, Click Next to continue or Cancel to exit the |
Setup Wizard,

Version 5.1.6 ﬁ [Next> | | cancel | ]

[P A.3 VirtualBox %% 51

b Oracle VM “.';!‘\L::imf': =R
| E(F) =HIM)  BEERI(H)

’ A3 _ay
- @ e
wEm 2R AR EHO.
X fi P R 0L e R £ !
BOMNENARETCESMRNSR. NERTH, BrffTRAHRE
AT S FB i J

@ & FERE)E

W L

EFa—ANGR AELTEORSIARE PP
kTR

hi'r-ﬁ
1 [
|

{RE[ASR F1 RREERD, FiAiE
www. virtualbox, ovg BE e (80 05 Bl

fEd A4 VirtualBox i zh F i

L A4 FrinsE s B R HeERBT RN, FFERRRLE) A R
P RERL A B . B, A, WK AS Bis. Brdt it syl S L i s 1
AGAENE ENLR G R A, A wanE EHLHALSN H 0E4T. ol LUK
REFUNLER A 4 — AN 30, H VirtualBox T XA LA A, & HBL— DN 3R4E R4 .
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‘7 = =
{;} o e . el e s o | GRR] (5) v
grm BEG | ? X
5= bap-Lilk fﬂ IRERERE

EEEFHEMTENNERASHEERENRERFRE. HE
Frig AT RR L E TS,

ZFFa : le:\'v‘lrn_ml Machines\Ubuntu 14,04 64|

281(T) : [Linux ,,,77,'4[1:? !

REAS (V) @ [Ubuntu (64-bit) ol ) o \

Ll E10) wA |

i ZRIRIERBMA )G, BT —P37R 0B B IANLET A7 R/ Al =3 ()
T, WIEETEE, AR EASEEENRGENR, ENEER SRR
fAEfE BNl . #ER THESRE, EFEMZHEERERZR KR, WK A6 B
v, XHEEFE T ubuntu-14.04-desktop-amd64.iso 855 X F, Hi '9("1%2 Ubuntu (1] 64
FEERSE . BIERSGN iso BEE U5 % Ubuntu B J7 W55 T #8635

RS E

EEE— N ENER X FEERA AR
FRRENEMNITE .

AR ENH BB RBRRIIFER
Fo TRRAENTENE, R
Rt s IR EILAFNEL .

ubuntu-14. 04-desktop-andés. ~| A

S ee

73_’ 2 =il - gﬁ_! _J Right Ctrl

P INERES il
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WIERGRHIR, BITRE), BPHEREREALUEIT T .

A.4 Internet f1 WWW

W £ 45 AT LLZE L Z 45356 0 F1 1, Internet Kf 2 ERTHEHLELIN, #y k™
ET!

Internet ( FLIFE ) 2 W4 25 15 [ 4% 2 [W) T S 8 B I DR K P9 8%, XA W 2% LA TCP/IP
ISR A B wl, AR EEELZ, ki LR —EEER 4%, Internet 24
R4, LA R, BT EAMNGE B LSRR, A ARBIERASR N
RUETFE.

WWW (World Wide Web, J74ER) fijfk Web, J& Internet i@ Miiks 2 —,
T AR A, BR. BE. WIS CAERE—E, MFREMRE
BRIME BBt T4t WWW RS, AARMLE FTEMH Web s,
BERZNTEE HRB AT KM EIML L.

FI P AT DA ] Web 3 048 8 i 3842 U 1) WWW BT fE ity oy 25 k%5, AR LA L
A BRI, EBRERR T J BRI 2 R BRI R ok, F P EAC ax 25 5L
PEAFIRAE Internet L AYWR & oL, SR A EREREH WWW N A A] Internet
HE M B 358 .

AN, APEEHE O HIE Web W NEAE, F44 2 ik 5 Y P2 K 9 4% B8 P51
wwIhEE. MR MRV ? XBETENE 1% H T EENERE
H—HTML.

HTML (HyperText Markup Language, #3CAEbRE ) & FH T2 M T
IARAERR LT 5, % 5 CSS. JavaScript 5 4m 25 5 — il FH T W 0T i 3 LA SR8 50 v
Frin v vt H S48 AT LLEEE HTML 30, FE% HE R T A M 51, HTML #5348 7
— AW SR TE O RITT, ERMALE S T AEMFEE S . HTML J0E &
R W ik A

MR AR LA R I, KL Internet, [RIUH 2L 0 A 1 Z2ia )
K. FEMZERBAR U, KREXE WWW, FEAA B2 PG B 2a
k. KT HTML, V5T Y M.

A.5 % J Python 4% %

it SR 2, AT DR AMEfTSn4E 2844 S Python F2/7, HE 4 Python 5k
HARGE A, FEF#E W LUE IS python Ay 21217, R1fi, IThfEFE 5 Mmig sk
TR MFEAAL . X EEAH 3 N guiE4%: IDLE. Notepad++£il PyCharm.
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IDLE 1] LA Python B J7 s F ok, &R A r i — MESOT RS, &
DA B XA w88, BOvE R s A, aTLO e, @17, WA

iX Python F# /3.
IDLE Stifi i b B A7 B .
7B?ython3.4.25hell - - j— —_Dﬁi;

File Edit Shell Debug Options Windows Help

Python 3.4.2 (v3.4.2:ab2c023a9432, Oct 6 2014, 22:15:05) [MSC v.1600 32 bit jj
(Intel)] on win32

Type "copyright"™, “"credits™ or “"license ()" for more information.

>>> |

Fff ¥ A.7  Python IDLE %45 2%

MR AT LUE S|, REGIE1T T Python 3.4.2 WRAFEF . REXAZEEH
) Python WA, HEXEFMEATEFCOLLW T . X545 Windows A $E
ERGE, #IEEH %H: 3.4 0¥ 3.5 LA Python FLIF, A& HH (1) Python % A f
Fro BRGNSl R AR AR LR A A 6 B Dh RE ) SE MR i, T EL SE A X A E R A
MIHRE RS WAL H KA MERE RERAARIB AR, KA 3.4 BRARZANHE K

Notepad++j2 Windows #1E RS T B XA, AogmbciEn, i
HXFZEHEFRE MG, REBEMZ, SN, TSIt
Fse R Z MR g FEc &, W C. C++. Python. Java. C#, XML, HTML,
PHP. CSS %§. Notepad++%: %4l ] LL{E https:/notepad-plus-plus.org/ N &%, i3 /5%
4 Python 2 F () 5 W1 B ] A.8 Bz

PyCharm j& Hi JetBrains 23 @] I & [f]—3k Python IDE (#EWIFRIAEE), T4t
Xt Python LMV FEFF it o PyCharm $24t T 4E % £ M 4nFEHiBh DhRE, bl e
oy BUHE R, Bk, FEeiR. B, BooihR. A, i,
PyCharm if 35— 45524 ¥) Python 5§ — /7%, L1 Django HE4L F (#1%5 \k Web %
%% . PyCharm “Z%¢40 1] LA http:/www.jetbrains.com/pycharm/ F # 3k 73 .

PyCharm A WM RA: RIMERRFIALIX R, AU& sk, JE&Rth. @Ak Bind
FEAE X RAEA . F PyCharm 435 Python £ )% I S a1 i & A9 i
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[& c:\Users\Administrator\Desktop\hello.py - Notepad++ - o X
R(O) ER) EHP) BOW) 7 alacm—ecenc
ERY &I LRciork 10

IR

[’ A.8 il Notepad++%i'E Python F&J5 () 51

B hello - [C:\Users\Administrator\Desktop\hello] - helloworld - PyCharm 2016.2.3

[ hello C:\Users\Administrator\Desktop\h{ 1 print("hello World!")

[ffEl A.9 H] PyCharm %i5 Python 2 ¥ (1) 7t ifi






WAt B AHLET THIFE B Sif

L HAFEAR G, FEXS Fil AR E ) FHE, FIGHAE T H IR T
TR R AT — TR 1
Beauty is more important in computing than anywhere else in technology because

software is so complicated. Beauty is the ultimate defence against complexity.
K - %45 (David Gelernter)

KEERK. XK. WERFEFEIR S REH

LD TRMSELE R !
(2) BEAR R TG4 FR MO BEA 7 v K PyQts PRI .
(3) THREUFR. . SCAMAKER T /B,
(4) B4R 30 1 SRR S i AL

(5) ZRIACHAGRIAT RS REFL .
(6) THREARBZILHII k.

Vool & .

M DOS 1447 %] Windows & H, BRI A1 519 1 A HATIE— R X
— K. WA, T WA R T ML LR, &R TR R S AE
AT RO T IR APAZ R, AR R By “RX 7 He e A 2%
P Sl sk TR T i # B SEH R AP P I — 5 AT RECEWBEARITIRRA &
TSN H D RERI AR .

R TR LA, AT AN IR S S QQ KA IE T X !

AT PRI AR AL, W0 YRR P 2 .







fak C  BUMEPLHIFE P

FNTIEAA — T H 2 1F LE A EEZERIFTHT 1

We're entering a new world in which data may be more important than software.
Fl » BWHEF) (Tim O’Reilly)
O’Reilly A&7 & (16145 A 3% CEO. Open Source Fl Web 2.0 & (142 tH #

(1) T ERE I A .
(2) HBPARIZIWOEA T .
(3) BHE=TFEEREARIZIMARIE, X RMEIE T .
(4) TIENLEE% ] AR S .
; (5) B4R —FhRRRSEKH .

\u

BRIz, SOFRBRRED. BIRRT . BRZHMRERERH P IRAE
X AUHEREBRERE. JHAT RGN, BITEL2HEIRRIE. ERAES
o IR T ANBIE B AR &, A Bh 19 28 ) 45 SR 1% 5K 56 Uy 5 11
£%, EMFERMEFSNEIA—ERMRIERR, ETUR—BITERE, =
URZWHZ, BER, —RE?

A TR VR WA K SMETT ARG ARG LA L4 1T 33K

AT AR 7R AR AL, WA IR N 2 .







R 25 5l

E Heig A# (Quick Reference) £FF R 4ERAFHZFRAG—FUTRE
L RA B RN EART K, REAE BERFIERTZOAT, RESEMTHE, |
R TR A ik FRARL T 2B AL NS, ABRA 1 AR RE
| AE R B A EPGEA TR R B AR, A TAERAZS I MR Rk
R AE, MR FIRBREGES AR, BERG AFILET FHIEERS
| B 47F % #) Python bk £ . ;

*k 2HH# N PRESERS

PRI S g 5 HRIESE ZFR X N AY

BE | Python FER} 8 VE % 5

5% 2 math PIEI3IA
5% 3 random PTAEL4SH
BH 4 datetime [ WSESIH
BX* 5 jieba JE WO6E6SH
2% 6 PIL fE ETET2H
%17 numpy JF T2
2% 8 matplotlib BIFEIATN
%% 9 Requests JE %103 10.2 #
2% 10 Beautiful Soup JE 10 103 75
5% 11 turtle /% FE2E23H




302 APBRESE R
\E‘
PythonZ& Al B VA2 K
48 ™ ( A
e BIFR5 4
import A from A import * BOFLEM TGN
A.b() b() + c() if <FH>: if <FHi1>:
' <EEH> <Ef#R1>
from A import b,c <b>0 — 4L elif <#HH2>:
b() + c0 a2 Tt < <EER2>
vy
. <HEEAIHR1>
( ) else: else:
SCA A A y— P
<EBE> = open (<XHB>, <ITHER>)
<TEBEZ>.close() N . s
<file>.readall () ( <®iERX1> if <FM> else <KX >]
<file>.read(size=-1) )
<file>.readline(size = -1)
= ~N
<file>.readlines (hint=-1) (" R R ER G by o FR
<file>.write(s) B ER Ak R 30
<file>.writelines (lines) for <fERTR>in<iBFH > : len (x)
<file>.seek (offset) <ERIHR> str(x)
) chr (x)
t P — imﬁﬂ*# ord (x)
hile < Ses
P FIR ﬁ;iﬁ P e hex (x)
S PR A R 3 i J o octx
X in s g -=
x not in s s« L2 F IR )
= e a8 s &= <d>.keys () <d>.values ()
sldk s[3s 31 5+ <d>.items () <d>.get (<key>, <default>)
sF;.: je ki 2 T g <d>.popitem() <d>.pop (<key>,<default>)
b rr'lax(s.) S =|T <d>.clear() del <d>[<key>]
Sulifsaitiels AL LI S <=T <key> in <dict>
s.count (x) len(s) :

\ PR T Y y,
e N ( PN Y\ ( PythonE=HREF (33 A
FUB T R T v AR yehonitH ™
1s[i] = x B R HERTT ik false elif lambda
1s[i: 31 = 1t S.add (x) None else nonlocal

I1s[is J& X] = 1t S.clear() True except not
del 1s[i: j] S.copy () and finally or
del-isiLs 39 k] S.pop () as for pass
i +f t:’t 1s.extend(1t) S.discard (x) assert from raise
s *=

1s.append(x) ls.clear() S.remove (x) bieak g.;iobal ieturn
1s.copy () 1s.remove (x) 1er.1(s)' o a8 & ;yl
ls.insert (i, x) S.isdisjoint(T) continue J..mport W.l e
1ls.pop (i) x in 8 def in wz‘.th
ls.reverse (x) % not in S del is yield
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math/ZE
) R
BIAHR 1 ( —
>>>import math
>>>math.ceil (10.2) ) math.pow (x,y) math.exp (x)
'a ~ math.expml (x) math.sqgrt (x)
BIATR2 math.loglp (x) math.log (x[,base])
PRRALEREE (IR (s IO math.log2 (x) math.logl0 (x)
>>>floor (10.2)

. _J J
s N\ B
b SR =iz R
math. fabs (x) math. fmod (x, y) math.degree (x) math.radians (x)

math. fsum([x,y,..]) math.sin(x) math.asin(x)
math.ceil (x) math. floor (x) math.cos (x) math.acos (x)
math.factorial (x) math.tan (x) math.atan (x)
math.gecd(a, b) math.sinh (x) math.asinh (x)
math. frepx (x) math.cosh (x) math.acosh (x)
math.ldexp(x, i) math.tanh (x) math.atanh (x)
math.modf (x) L math.hypot (x,y) math.atan2 (y, x) )
math. trunc (x) I .
math.copysign(x, y) AR R A
math.isclose(a,b)
nath, isfinite(x) math.erf (x) math.erfc(x)
math.isinf (x) math. isnan (x) math..gammea, (x) math.lgamma ()
N J J
¢ ) ( 3
A RIS S ST AR T )
math.pi math.e
math.inf math.nan >>>math. factorial (10)
L ) 3628800
s ~ >>>math.gamma (11)
7 s ORI SR AN 451 3628800.0
>>>0.1 + 0.2 + 0.3 >>>math.gamma (-11)
0.6000000000000001 3628800.0
>>>import math >>>math.gamma (-10.2)
>>>math.fsum([0.1, 0.2, 0.3]) -9.184935416782052e-07
L 0.6 ) - )
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random/E

jiebalF

random B 4

seed (a=None)

getrandbits (k)

randrange (start, stop[, step])
randint (a, b)

random ()

uniform(a, b)

choice (seq)

shuffle (seq)

sample ()

random. setstate ()

WG T

>>>import jieba

P 43 R 3

jieba.cut (s)

jieba.cut (s, cut_all=True)
jieba.cut_for_ search(s)
jieba.lcut (s)

jieba.lcut (s, cut_all=True)
jieba.lcut for_ search(s)

jieba.add word(w)

datetime/E

now (tz=None)
isoweekday ()
isoformat (sep='T")

strftime (format)

datetime.datetime s
IR
min max resolution tzinfo
year month day hour
minute Second microsecond
BRI
today ()

stritime ()#% AL 356 7F
Y %$a
%m %H
$B $I
tb %p
%d &M
%A %S
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turtleZ

- N [ )
IAH N g [ES el
>>>import turtle forward (distance) | fd(distance)
>>>from turtle import * backward (distance) | bk(distance)
/ |back (distance)
- w right (angle) | rt(angle)
o B AR B left (angle) | 1t (angle)
pendown () | pd() | down () setheading (to_angle)
penup () | pu() | up() position () | pos()
pensize (wid ) | width(wid) ) goto(x,y )
- setposition(x,y ) | setpos(x,y )
P34 B A R AR R B circle(radius,extent ,steps )
color () reset () dot (size ,*color) radians ()
begin_fill () end fill() stamp () speed (speed )
filling() clear () clearstamp (stamp_id)
screensize () clearstamps (n ) undo ()
showturtle () | st() speed (speed ) heading()
hideturtle () | ht() towards (x,y ) distance(x,y )
isvisible () xcor () ycor ()
write (arg,move=False,align="1left" setx (x) sety (y)
, font =("Arial", 8, "normal") ) home () undo ()
)L degrees (fullcircle = 360.0)
TurtleScreen/Screen (¥ i %1
bgcolor (*args) getcanvas ()
bgpic (picname ) getshapes ()
clearscreen () turtles ()
resetscreen () window_height ()
screensize (cwid ,canvh,bg ) window_width ()
tracer(n ,delay ) bye ()
listen (xdummy , ydummy ) exitonclick()
onkey ( (fun, key) title(titlestring)
onkeyrelease ( (fun, key) setup (wid=_CFG["wid"],h= CFG["h"],
onkeypress (fun, key ) startx= CFG["leftright"],
onscreenclick (fun,btn=1,add ) starty= CFG["topbottom"])
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PILE

7~

)

~N

WHEIATGTX
>>> from PIL import Image

b P e R R

PIL.Image.format PIL.Image.mode

L PIL.Image.palette
-

PIL.Image.sizg)

W

), SIEBRNK

Image.cpoy () Image.crop (box)
Image.paste (im, box, mask)

(b, g,

| Image.merge ("RGB", r))

B, BIEEBRH
Image.open ('ilename jpg"')
Image.new (mode, size, color)
Image.open (StringIO0.StringIO (buffer))
TarIO.TarIO("Im.tar", "Im.ppm")
Image.fromarray (obj,mode)
Image. frombytes (mode, size,data)
Image. frombuffer (mode, size,data)

Image.verify()

-~

B2 HlsR 3

ImageDraw.Draw.line (ixy, fill,width)

ImageDraw.Draw.arc (xy,start,end, fill)
ImageDraw.Draw.bitmap (xy,bitmap, fill)

ImageDraw.Draw.point (xy, £ill)

ImageDraw.Draw.textsize (text, font)
-

ImageDraw.Draw.chord (xy,start,end, fill,outline)
ImageDraw.Draw.ellipse (xy, fill,outline)
ImageDraw.Draw.polygon (xy, £fill,outline)

ImageDraw.Draw.rectangle (xy, fill,outline)

ImageDraw.Draw.text (xy, text,fill, font,

—

/

TREEE o
Image.getdata ()

Image.getbands ()
Image.getpixel (xy)
Image.getcolors (max=256)
Image.getextrema ()
Image.getbox ()

Image.histogram(mask)

FPo A e

Image.seek (frame)
Image.tell ()

v
J

anchor)

J

—
i, REFEBRE
Image.save ((title, command)’)
Image.show(title, command)
Image.convert (mode, matrix,colors=256)
Image.thumbnail (size, resample=1)

Image. draft ()

;

BFES, WEATE R
Image. point (lut, mode=None)
Image.eval (im, *args) Image.load()
Image.split () Image.merge ()
Image.blend (iml, im2,alpha)

Image.composite (iml, im2,mask)

Image.alpha composite (iml,im2)

.
4 N 7

3R, JEBIRE

Image.filter (ImageFilter. fuction)
ImageEnhance.enhance (Factor)
ImageEnhance.Coloxr (im)
ImageEnhance.Contrast (im)

ImageEnhance.Brightness (im)

ImageEnhance.Sharpness (im) L

Image.resize (size)
Image.rotate (angle,
Image.transpose (method)
Image.transform(size, method,

resample,

AN

YIROE S

resample=0, expand=0)

data,
£ill)
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numpy /&
N\ o N

W IBIATER el b iE SR
>>>import NumPy as np ndarray.ndim np.equal (x1, x2 [, yl])

e O e )| ndarray.shape np.not_equal (x1, x2 [, yI)
array([x,y,z], dtype=int)|| ndarray.size np.less(x1l, x2, [, yl)
arange (x,y,i) indices(n)|| ndarray.dtype np.less_equal(x1l, x2, [, yl)
linspace (x,y,n) ndarray.itemsize||DP-greater (x1, x2, [, yI)
random. rand (m, n) ndarray.data np.greater_equal(xl, x2, [, yl)
function( (m,n) ,dtype) |_ndarray.flat ‘)kpp-where(condition[x,y]) )

ones ( (m,n) ,dtype)
\empty ( (m,n),dtype) J

Hofthiz 5 eR 3
np.abs (x) np.sqgrt (x)

np.squre (x) np.sign(x)
np.ceil(x) np.floor (x)
out])

out])

np.rint (x[,

np. exp (x[,

np.log(x) np.logl0 (x)

\np.log2(x) np.loglp(x) )

s - 1
SEHEE S R

np.mat (data, dtype)

np.bmat ([[A, B], [C, D]]
np.eye (n) np.dot (a,b
np.corrcoef (a,b) np.cov(x

np.transpose () ndarray.T

N
fft(al, n,

1 5L 254 PR 2

axis])

[ AT 0 3
np.add(xl, x2 [, yl)

np.subtract (x1, x2 [, y])

\

np.arccos (x)

np.arctan(x)

ifft(al, n, axis] np.multiply (x1, x2 [, yl)
£ft2(al, s, axis, np.divide (x1, x2 [, y])

-11) np.true_divide (x1, x2 [, y])
fftn(al, s, axis] np.floor divide (x1, x2 [, yl)
hfft(al, n, axis])| np.negative(x [,y])

J\_np.power (x1, x2 [, y]) J
= a\Td h
SHEHEN L
np.sin(x) np.sum (x[, out])
np.cos (x) np.mean (a, axis, dtype, out)
np.tan (x) np.std (a, axis, dtype, out, ddof=0)
np.arcsin(x) ||np.var (a, axis, dtype, out, ddof=0)

np.ndarray.min/max (axis, out)

np.argmin/argmax (a, axis, out)

np.logical_or (x1, x2[, out])
np.logical xor (x1, x2[, out])
np.bitwise and (x1, x2[, out])
np.bitwise not (x1, x2[, out])

np.bitwise or (x1, x2[, out])

\np.bitwise xor (x1, x2[, out])

np.diagonal() ndarray.H np.degree (x) || cumsum (a, axis, dtype, out)
np.trace() ndarray.I ||p5 radians(x)|cumprod (a, axis, dtype, out)
58 I\ =™
( ’—, »—, N\
f/REH SAHEH R (" AR
np.logical and (x1, x2[, out]) ’
- np.reshape (n,m) np.flatten()

np.logical not (x[, out])

np.swapaxes ()
-

np.resize(a,new_shape)

( v
I H R

np.random.normal (n,p,size)

np.random.lognormal (mean, sigma,N)

np.random.binomial (n,p,size)

J \np.random.hypergeometric(n1,n2,n,size)

AN
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matplotlibfZE

plt.figure (figsize=None, facecolor=None)
plt.axes (rect,axisbg="w"')
plt.subplot (nrows, ncols, plot_number)

plt.subplots_adjust () )
\

~
( P ¢ 7
plt.polt(x, y,label,color,width)

plt.boxplot (data,notch,position)
plt.bar (left, height, width, bottom)
plt.barh (bottom, width, height, left)
plt.polar (theta, r)
plt.pie (data,explode)
plt.psd(x, NFFT=256,pad to,Fs)
plt.specgram(x, NFFT=256,pad to,F)
plt.cohere (x, y, NFFT=256, Fs)
plt.scatter ()
plt.step(x,y,where)
plt.hist (x, bins, normed)
plt.contour (X, Y, 2, N)
plt.vlines()
plt.stem(x, y, linefmt,
markerfmt, basefmt)
plt.plot_date()

plt.plotfile ()

(N

( )
HFR

_

plt.fill(x,y,c,color)
plt.fill between(x,yl,y2,where,color)
plt.fill betweenx (y,x1,x2,where, hold)

( N )
N
LEATER B R
>>> import matplotlib.pyplot as plt
plt.legend() plt.show ()
4 22 B X 35k, bR % ) plt.matshow() plt.imshow()

plt.imsave () plt.imread()
/
N
PR R R
plt.figlegend (handles, label, loc)
plt.legend()

plt.xlabel (s)

plt.ylabel(s)

plt.xticks (array,'a','b','c")
plt.yticks(array,'a','b','c")
plt
plt.get_figlabels()
plt.
plt.
plt

plt.

.clabel (cs,Vv)

figtext (x,y,s, fontdic)

title()

.suptitle()

text (x,y,s, fontdic,withdash)

plt.annotate (note, xy, xytext,
xycoords, textcoords, arrowprops)

J

-

Akl T R 5

plt.axis('v','off"', 'equal',
'scaled', 'tight', 'image")

plt.

plt.

plt.

plt.autoscale ()

plt.text(x,y,s, fontdic,withdash)

xlim(xmin, xmax)
ylim(ymin, ymax)

xscale() plt.yscale()
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Beautiful SoupfE
'd \ 7 N
wHHRIIAFR FRHtaghf %
\_ >>>from bs4 import BeautifulSoup )
>>> tag = soup.head.title
N
( il @t BeautifulSoup Xt % >>> tag
>>> soup = BeautifulSoup (html) StitlerReauriiul Soup
>5> type (soup) Documentation — Beautiful Soup
<olass 'bed. BeantifelSoup*> 4.4.0 documentation</title> J
>
s N
BeautifulSoupf % i1 il & 1 Tagxi % iH Rt
title Strings stripped_strings name attrs contents string
\ _/
-
#$ktag it A% Tag ¥ 3K I e 41
Find all( name , attrs , recursive , text , **kwargs ) get (attribute)
\find( name , attrs , recursive , text , **kwargs ) get_text ()
RequestsfE
s N N
WA R
>>>import requests ) requests.status_code
\
requests.text
-

& Fhing sk 7 X R % ) requests.encoding
requests.get (url) requests.content
requests.post (url, data = {'key': 'value'}) EQqUeBLs xaw Y
requests.delete (url) —
requests.head (url) ( R %
requests.options (url) requests.json()
requests.put (url, data = {'key': 'value'}) requests.raise_for_status()

N J J
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