FNE FEREIMBZH R

AERE AT AR, T IE 2R, S e RN IR N,
LK IS, — T AGE A N AT S AR, TR AT DR R, BOROER . (R I R il 7 A
RIEEE =T5 , XKL SR T A % i, TR B

8.1 MB— ZLHIRHE K

8. 1. 1 A 231 %

s Z R 5 URRS WARR

1 TiH AR TR | el R AR . 2 PRI
3 Matplotlib P58 K&z K ThAE, 4% Matplotlib R RAMR R G
2 IiH H#r HARSCNT R BB FRE,  AEAR I B2 A RS R AR S T i A bR A, TR
THERL L ] o P 5 ) 5 B
REH Numpy J K bR BERIA SN A AR 4, A8 Matplotlib £l AH M)

3 PMESS BB R FEBLIEA L, B R R oo s, BRI £ ] X
> pR BRI R G ?
%% Numpy JE . Matplotlib &, [l i3 JF S B Bff 3 7 ) Numpy F &7 4 Al
4 S ppun Matplotlib FEfajsr. SRJE H Q2 SRS, F)m S WA TR AL SE

BUACRY, DL s,
L2 ) R P 1 7 A, L (/N B T R A
5 ol kel | 42 BT SRR DA BRI b, S IR B2t T DA i PR
412

KT 2 O R PR B B L, T LIS 7 T A ARG 2 MatplotLib
6 SRR | BRI RS, R T R (S LRI A
FRAGIIRIG, HT SRR G, RS T L S 7

AR T, TEOTURE RYE . RE. AR, Ay = f(x) REHMT IR, HERdh SR .
AT ENRBERAR G, BATHT Ui S m s BRI, R — IO B, — I N A BEEAT IR, X
FERUA 53 % o 4£ Python &, %4 numpy Al matplotlib 5§ =77 FEfs AR Jr . IR P ik, FHIHE
PURA s SRR nl, BATEM A 2 (B A FE RS 20630, B REARIE FOH D pr BRI R

8. 1. 2 ST

f£ Python 1, matplotlib i BAT M KHIEIRRINEE ), AERINAHIA R ZHR . Ll BRI T 70 X
JUN PR AR R BRIE AR x, y 4045 BEEAMPRHE L. mR R, BorBEIR. Hh s b R R R
MRIK AR x, y b5, T HIORE Ry = 2x° +3x — 4 FUKIOR A0

import numpy as np

import matplotlib. pyplot as plt
#IRHE PR ERIE A IE x, v ALK



x=np. arange (-6, 5, 0. 01)

y=[2%i%*%2+3%i—-4 for i in x]
#ifx, yHI 0 SEE
x=plt. gca()

ax.

ax.

ax.

ax.

spines[’ right’ ].set color ( none’)

spines[ top’ ].set color( none’)

spines[’ bottom’ ]. set position(( data’,0))

spines[’ left’].set position(( data’,0))
plt. xticks([-5,-4,-3,-2,-1,1,2,3,4,5]) #HIE x, v IR ARE

plt.plot(x,y)

plt. show()

#1H) PR 3 & 1%
#1078 KB
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8.2 M= CEUREE

8.2. 1 IH %

5 ARSI

AR

1| BiH ARG R

TR AR, TCBUTG 52, 3 IR

SR SR, A A Y LR RS R (5 e B HTML YRS, 125 T

2 B A x {8 HTML SCRYZE R, 232 bsd M HTML SCARY rh R B G S04 BRI i, (A2
FETIT 1405 52 1 FELAE 25 5 T o 62 7 f0HE 24 2 B 5oL
fe i 2 HTML J54CHY, FFfFE M HTML JEfE VRN 7 BE ) HTML
; o AS R ERAAE HIML JEARRD, FFAY M HTML YRS o ER AT 55 T 72 22

ACRS s RE T 1 X G A ) S AR SRR Y s BE LT I 2 e F) s o TR

2




+
45

%Z4% requests FE. Beautiful Soup FE, [HEEIFSREMSRHH] requests
B Beaut i ful Soup PERIA. SRJG I 15 T A R0, S5 THEZE,
16 3 S B Th B (R 78 F 5 03840 pass fUE, FE—HREIH L,
RSB ERAWRAE I SIS, s,

5 TR SR |5 g e AR R BB B TR 160 6 S0 L T 3o AR 2 R IR R 15,2

5 5 ME SRR P TR A AT 42 2 AN e AT T X5 HTML (1085 R0 2

6 SRRE e T AR, ERIF I I HTML S5 R R B, RS
5 1€ 1 Wi 2

“BE—N R RINTHABRZ MEE. B\ BRI EARMNYE? SKbr b, Fra MR oI E48a
— AR g 1 TR, XA T H S i AN E I N B R B EUE R, IR HEEE S B R e
FRFERA R R XA PR . (T Python, tHEESS “ ISk ” TEEIL & W5 B o EXAS R A 19
BN MIERRMCRGR ST /Mg ", (EREMN ARG EMMbE: http://bus. ctrip. com/busListn. html)

BFEiT/E, HPMAHRATR. Bt HIH, B RoRTCHES B IR 45 RO 2 SCA S (etrip
_car_info. txt) .

HNFER

AN A B, B (H R 2018-10-10, FZH&FEITF) . YT B0 2018-10-11

R

R LRI ] D Rk /2K P AR =y
08:00 YT Rz v /51 FH 2518 ARk rp R R v — 4 ¥100. 00
09:30 T R v /51 FH 2518 ARk rp R R v — 4 ¥100. 00

8. 2.2 T

8.2.2. 1 JRHRE 54 5 FE i

W2 € AR TAERAE & SRE—A> URL, 2HL URL fJRAY,  MUEAD A @b B B i URL, 50X 28357 1 URL A
F URL fIBAZHh, & — 28 URL FRIVRAD, FEXARAT HUBI URL JSON URL BAZIH, Gtk /&, L% URL BAFI A%, €
BUSFESE R

I MRS 2% AN HIML ARG )5, FEAE 75 B ik SRS, 4341 B 75 ZE e 15 R R AE RN 5 R T, 24
S5 PSRN 20 B = B R U B . R BN R RGBSR, HIENRELMBE 2 —4
IREHM TAE, FrU 2t 38 = ek i, X @ 3FR Python A “RIKIES " MIEREZ —. fEXAZEH
1, FRAME A BeautifulSoup JERIREUZ B, (423 requests M beautifulsoup4: pip install requests pip,
install beautifulsoup4)

8.2.2.2 AEETHEL

# * coding:utf-8 3k
import sys, os, re, requests

from bs4 import BeautifulSoup

class Ticket (object) :
def init (self, time, station, cartype, price):
self. time = str(time) Ly e
self. station = str(station) i ST /4 s
3



self. cartype = str(cartype) #TY

self.price = str(price) #ELA)

class SpiderTicket (object):
def init (self, data):
self.url = http://bus. ctrip. com/busListn. html HARTEH 1 Y 41

self. data = data # 24

self. soup = None #AEHT 5 IR AS
self. state = 0 HIRTIBITIRES
self. error info = None HE RS B
self. result = [] #ICHL P 25 2R

def down data(self):
TR R
pass

def parse data(self):
777 BRMT HIML ARRS”””
pass

def disp data(self):
TN ERE R

pass

def save data(self):
T ARAEAE BB SRS

pass

def main():
while True:
try:
source, to, date = input C iFHIA &M, HiH. I (H##%X:2018-10-10, HZHEBEITF) -
). strip(). split()
if not re.match(r” \d{4}-\d{2}-\d{2}$”, date) :
raise ValueError
break;
except:
print "HIANGIR! HEHIHA")
st = SpiderTicket ({" from” :source,’ to’ :to ,’ date’ :date})
st. down data()
st. parse data()
st. disp data()
st. save datal()
if name ==" main ”:

main ()
8.2.2.3 SRR FEIETTIE

B4 SpiderTicket 25 down data( ) J5vks
def down data(self):



T
try:

response = requests. get (self.url, self. data)

response. raise for status() BN RAAR, SIKRE

self. soup = BeautifulSoup (response. text, features="html. parser”) ##Ji& bs X%
except Exception as e:

self. state = 1

self. error info = "iHEREFFEF KA TR, BF&ibEiT. ”

8.2.2.4 SEEMHNT HTML QA J5 i3
&2 SpiderTicket 2K parse data () ik,

HURYARE: DA IR TR AT ARG 4 31 5L 1 7 Z N B AR .

X R P i OB IR, 5 B A TCH R T A ARS 25 4, it (ALt iB4E, wmERS. T
2 M HTML Y55 R 40 (1) 56 T 22 5245 B 0 AR .

01 <table class="tb railway list nolayout” id="table” width="100%">

02 <{tbody>

03 <tr>

04 <th width="17%"><a href="javascript:void(0):;” id="" class="or up current f sort list”
sort name="from time” onclick="return sortObj(this);” >k /F&f[E<b class="icon arrow up”></b><{/a></th>

05  <th width="20%">%/%|%#i</th>

06  <th width="18%">Z=A!/¥ERF</th>

07 <th width="17%" class="price”><a href="javascript:void(0):;” class="px up f sort list”
sort name="full price” onclick="return sortObj(this);”>Z4/<b class="icon arrow up”></b></a><{/th>

08 <th width="28%"></th>

09 </tr>

10 < —HEFEKEE start—>

11 <tr class="recom” id="tuijian train”></tr>

12 <I-—HEFF RS, end—>

13 <\—HEFEBLR start—>

14 <tr class="recom” id="tuijian wanle”></tr>

15 <I-—HEFEDLR end—>

16 <tr>

17  <td class="time box”> <span class="railway time”>09:30</span><br/></td>

18  <td><span class="icon_start”><{/span>fEiT & izut<br/><span class="icon_end”></span>#i[H
FIERU</ td>
19 <td> AR PRI — i <hr/></td>
20 <td class="price” style="position: relative”>

21 <{div class="railway seat”>

22 <div class="price r”>

23 <dfn>¥</dfn><span class="base price base full price”>100.00</span>
24 </div>

25 </div>

26 </td>

27 <td class="text right”>
<input type="button” class="btn book goBook”
data—params="{mustLogin:false, symbol:” rUal6k6Z1hNESbmiXvmfp83E’, from:” f&yT’, fromStation: fEIT 7 iz uk

5



> to: HPH, toStation: THFH
" busNo:’ 6038037, date:  2018-10-12’, time: 16:00’, hashkey: 3272fe85dc4dd875f851e4d039ba7a42’ , return

type:’’,discount count:’’,discount price:’ ’,active stop flag:’’,vendor activity id: ’,active start
dttm:’’,active end dttm:’’,vendor activity flag: 0’ ,vendor: ’,data source:’’}” value="THi]”>

28 </td>

29 <{/tr>

HAEWE LML 16—29 1T HIFF 4TS

30 </tbody>

31 <{/table>

ATLLAE S, FEMNEEEMAE —NERK (table) H1, 16-29 T2 —MHIRIEL, WEAZ MUK, Bak
8L 16-29 175k £/ A, Rl %e{$ A BeautifulSoup ] select () IMERE AT (tr), [T hFEL, H=
17V B=AT ), SREUH DT R UUEE . RIS

tag group =self. soup. select(“table > tr”) BIF RS — RN table HIBTHE 7710 & tr
for index, subitem in enumerate (tag group) :
if index <3: #ZMS T 3 AT
continue

FEEUEATINET 4 ZINZS, ARAEA:
td_time = subitem. td
td station = td time.find next sibling()
td cartype = td station.find next sibling()
td price = td cartype. find next sibling()

time = td_time. span. string

station ="/”. join(td station. stripped strings)

cartype = . join(td cartype. stripped strings)

price = td price. span. string #i#%
w515 parse_data () LM 5E AR
def parse data(self):

777 BRMT HIML AGRS "
if self. state: B TR SR BRI R AE T R R
return
tag group =self. soup. select (“table > tr”)  #IFEZE —PMIRZEN table ITHE T A tr

for index, subitem in enumerate (tag group):

if index <3: #ZANSHTI 3 4T
continue

td time = subitem. td HIF (] FR 2

td station = td time.find next sibling() #iE ok / &R R A

td cartype = td station.find next sibling() BERIFRZ

td price = td cartype. find next sibling() B AR

time = td_time. span. string

station =7/”. join(td station. stripped strings)

cartype = . join(td cartype. stripped strings)

price = td price. span. string #{ k%

self. result. append (Ticket (time, station, cartype, ¥ +price))
if len(self.result) == 0:

self. state = 1



self. error info = "RAEKEINFATEIE. ~
8.2.2.5 SEEMNT TR IRAFEIR 1A

&% SpiderTicket 25 disp data ( ). save data () FiE.
def disp data(self):
T BN R
if self. state:
print (self. error info)

else:

print ("B 8] 7. center (6, 7)), " fiuk /& k7. center (30,7 7)), "M center (20,” 7)), " AN
”.center(6,” 7))
for item in self.result:

print (item. time. center(6,” ), item. station.center (30,  ’), item. cartype.center (20,’

), item. price. center(6,” ’))

def save data(self):

" RAAR BB SRS A
if self.state:return
with open(r’ ctrip car info.txt’, w ,encoding="utf-8 ) as file:
file.write ("R AEMFEIN LA 3G/ 28 v\ t\t\t 2\ t\t 224 \n")
for item in self.result:
file.write(item. time+”\t”+item. station+”\t”+item. cartype+”\t”+item. price+ \n
")
RXSE— AN AR R A T R, IR R 7 255 R R LA R 2, [RIINS A Py thon i€ i T HEA R %
HIFAIMESE, U0 scrapy. crawley. PySpider %%,



8.3 MBEZ= MNFIFIMNRIEBR T SHETREZAETL

8.3.1 WiH>I=h%E

55 | kG WA

FHLAS 2 S T Z8 408 T 5 WSAE TG AR 38 . 24 S X ANTUE , ke BA T At I i

Wi H 4% | BB AR, SEEAMERL, 5 HIEMATERE ML) @
BRI e AT R R A T A L. IR R R =, 5 LA

ATAEERIH . 3 iR

WA PR I SE BOX A UE N TR BRI, T AR TR A 2 HLA% 2 S A

2| BB | g, SRIT RN T RES I IO SR R R S0

.

AT sklearn i) “ VSRt BB CLTEMRI TS, ELBAD 5120500

3| WIMES | NGB (HIRBED AR B R IR BRI, kAL

RN R, A A LS 2 T R 2

XA H RS T AE notebook SRS 8$FRHEIEAT . %23 sklearn Ji . notebook

FE. seaborn JFE. numpy FE. pandas . warnings . WIRIRFIRFZ L

anaconda3, XLERECZ %, A jupyter notebook A4 JH 3l notebook M

S, AEBIGE B, UL Python [ A% KU MU R, 3L

PIZRHAR SO train, csv SRBMER SO test. csv BIFEG— IR E, TH

P22 00 T 0 2 R 55 58 R A

FIRT I T B R LB 2 0 2 R SR A4 7 P B R a6 4k ) T

5 | MRALSRHN | gony, Mol — sl B B RIA B L 0 B FA S — A At

T e 0 e 2

TRBl 358 5 PR A 5T F (1935 A 25 BRI 2 R\ A AN I3 L 05t R A Frr A4 2

INAEESEiNE AR APy

=

8.3.2 Wi H faj s+

AT H 2 RINLA S 2 I A b 2238 JE 50 5 _ERRLEsRe A A7 i, WRLesfe s il xk . FATAEE I X AT H 225,
THERAR N T RESORRI AR, Nitt, BATSRE RS PN HRIEMALERERF

X HEAEAMB RS WA D, JATE R Bk BRI T SE NS, DRSS AT R IH , iz e
e HREE AR AR AR AU, BRA TR AR 2R e T SRR AR AR I SR, AR
i A HE, NS S MR B TR, SR XA 22 A B RO, T o5 — B iR & RS N2
TG TR, PSSR OLEAT XL, BRI



8.3.3 HipHER

@I AR T RS, MU T SO TRE” R ARTE W7 AT AR R 7. TR
PGS “BeSUN TR L T SN T A AR AT R “ Bl 307

PR BB L IRR RN A, ER A T Tk, BB MU — AR S — S,
KA B R BT ORI TS o S A KR RO, TR0 I 025 BRI, IR fE AR 2%
317 k. HOERAN CGHPEE  HEHURRERAR T A EAKN ST “HLE%S) Olachine Learning,
WEN M7 7, BEAEE IR X8R, TSR IR AT R A2 B0 A 0 “ AT

0éb »
HEE” .

8. 3.4 Kl

GZIE I s . ScHL AR Rl y: http://i. tryz. net/html/2018/python/pythonjc. rar)

FAVRE ST, 6891 A, (HEHPHRA 714 AWERILE, WEFRICKMNEINCEHFER 7Y
EARE . BAHEARELRE (891 N FZBBEHALRI 4> 80%IEKAE AL, 20%/E NIRiESE . H train. csv il
AL (730 N) , HRINZG— DG test. csv ARIESE (161 N , AR IEIX MR A 2. UL NETE
BRAE AR N I 2R B aE AT 1 o

IR AT IR L ARENE R, B—ATHA 12 DR, 700 REAEAL e 2 1 LA & 1«

RERS, RERBAE, B CLER. ZFH. =5H), REME, REMEL, £, ERHEERSE

FEARFERRERE, ERERRS EARAXERETFL, RENMESH, ZHMEMNKE, £8 AR
BRgwS, EXEEMA DR R,

f8H Python, FRATR ] — L7 2w mT DO B0 (s AR . ELanFRAAR F1E SR A 2 DIz,
Ay LA A0 ACAS S

01 import pandas as pd #5 N pandas &

02 import seaborn as sns #5 N seaborn JE

03 train data = pd.read csv( D:/titanicdata/train. csv’ ) #EIHIGLE, BAERIELIRER BN
04 sns. set style( whitegrid ) #E sns MR RHAE AN AR

05 train data. head() HE R B ET 5 1T

g,



In [11]: import pandas as pd
import seaborn as sns
train_data = pd. read_cev(’ d: /titanicdata/train. cev')
ans. set_style ("whitegrid')
train_data. head()

Out[11]:
bl Passengerld Survived Pclass Hame Sex Age SibSp Parch Ticket Fare Cabin Embarked
(] 1 0 X Braund, Mr. Owen Harris male 220 1 o AB21171 72500 NaN =
1 2 1 1 Cumings, Mrs. John Bradley (Florence Briggs Th... female 38.0 G| o PC 17589  71.2833 Ccas c
2 L 1 5 Heikkinen, Miss. Laina female 26.0 o 0 STOMN/OZ2 3101282 7.9250 NaM S
3 4 1 1 Futrelle, Mrs. Jacques Heath (Lily May Peel) female 350 1 V] 113803 531000 C123 3
4 5 0 3 Allen, Mr. William Henry ~ male  35.0 0 0 373450 B.0500 NaN 5

train data[”Pclass”].value counts()  #XHEALIHAT 2K G0 1t

L

3 398 Y (PN

1 178 #3L S A A %L

2 154 e 3 PN

train datal[”Survived”].value counts() #XfI% & EBIEEHIT RSt

LT L

0 445 ESED PN

1 285 #f7 i N

WR AR R SRR (35, A TR, EERIME N 60. 9%. BN M TEH TR Lo
AT IE M1 100 -

train_datal[”Survived”][train datal[”Sex”] == 'male’ ].value counts() #51
0 378 #378 Nk
190 #90 NAAIE
train datal[”Survived”][train data[”Sex”] == ’female’ ].value counts()  #Z&k
1 195 #195 NAFIE
0 67 #67 N

I, TR IRE, BEEZE A 81%, t TALE — (0%, B 26%.
8. 3.5 ikHLEs A ) Bk A Rl Y

B — DI AT, BRATSEALNLES = ) HIE T o AL Python MINLES 5 > FE Sklearn RS HF
WRARZ SR AR, IRIEA T ZATE E Ty, Ea st L.

SABRAES]: from sklearn import tree, preprocessing

M TR ZS R T DUE 1, YRR 2200 (D &5 SRR AR . B4, A WELEHE R AT Ge Xt 45 = A5
Mg ? X RIRAMNH BACHL. TR, Fh. MRS 4 Mabr. T2 G2 PR R 1) ALY .

01 from sklearn import tree, preprocessing

02 target = train datal[”Survived”].values HIREL A TR 2 15 B M R E R

03 encoded sex = preprocessing. LabelEncoder () # A pisbsE T A

04 train data.Sex = encoded sex.fit transform(train data.Sex)

B ORI ER, FlWck 55 (male) 4FEJy 0, K % (female) ALFEN 1.

# Ko T RS A A 2 RE AL B T, it AR R HH i (AL

” " ” ” 7

05 features one = train datal[[”Pclass”, "Sex”, “"Age”, "Fare”]]. values

06 my tree one = tree.DecisionTreeClassifier(). fit (features one, target) #il|Zrf%]
i
(1) anBRAR T X e 8 bRt 2 SR o m i A B 84, n] LA B feature importances J&MEAE. U:
XA MERI ) #4047 print (my tree one. feature importances )
Fafri: [0. 11807187 0.30965723 0.23300241 0. 339268481, 43Jjl# s Pclass (5 11.8%, Sex fi 31%, Age i 23.
3%, Fare /4 33.9%. AJE H sex. Fare %J&5 R A5mm & B 3%& —uk,
10



(2) WPRE T BRI HERE, AT EERAM score JBMHE. . EX MRS, PAT
print (my tree one. score)
BiHi: 0.9794520547945206, FnEMZEA 98%.

8. 3.6 FHIMA 6 1o A Y

XA () B IE 2 00 A S e R i . SRR ORI G AL, WA S 5%, ZHEE. AR
A test. csv BARERIR,  FNIA I ZREF AR BB FIX L8 AT 76 42 BBl i e & AR is i 0Lt &5 R, kA1
XA F T I A PR AR A AT SR ik 80% ! BRUEARAD 4l T

01 test data = pd.read csv( d:/titanicdata/test.csv’) HIEFRIGIFEE, BRI SChRIEMAEDK

02 test data.Sex = encoded sex.fit transform(test data.Sex)

03 test features = test datal[”Pclass”, "Sex”, “Age”, "Fare”]]. values

04 test target = test datal[”Survived”].values

05 print (my tree one. score (test features, test target)) # & TRIIAGLS EIE IHER Z
Hitl: 0.8074534161490683

AV XA =58 . &, 20 & S 2 N 3455 SR K & = 1 HE

01 import numpy as np

02 print(my tree one.predict (np. array ([[3, 1, 20, 3455]1])))

it 0, FomiENE,

8.3.7 Hykm4gs

BUEIRCL S T — IR AN TR REHE. BB, B DERRZIXFEN:
EraEEE S A, —H AT, — TR,
HE AR, b AR RN HAAE R GRS, ORI RSN A H AR B F 5 2
W VMRAN A FTRESZ I HARME R (RRAL. M. SFEe. =)
WP LA AL COREMT D
8 H R AR RERZ IR H AR T LAME BAE N B AR B M AN, YIRS 3] — A B ;
- SETINAEE RN TR s B, B R XA R HER L .
AL — R EMEBH, EARR— N TE —MHLEE PR ? &R L2 IR T EARE B L.
PUENLEG ML DA IR A, ERWALHAFTEA CHCLBRES —ADRE, M EMABRK. & H KL
FARPRMA U, #R T Python HIFE, FATA LLEHER .

8.3.8 B4tinfE

Fr VRATr, BN TR, REA e (0 8dE, RLRIs AT Com ) L N DR RN - bedn—AME
FAFEGE TN S, HRER. N DUERISEIER. BHS EF00 RS, IR AT LI
Horp g — NI H AL IR AT fef .

ALBAVS RO EZEH K, ERAESIAREN “NTEGE” B2 EARHE)L. eIt m .
MIZAS S A5 5 BRATTRT LAFS HH PN AL »

F MR IAE, RS 2 R IBAL

ZR3H J8 SRS R rhont AR DS i dg B AR B R SR A . SRS, RIS I T REVE BB s . IR B — AN 2
PRI, BUERESRURANE K T i SRR ARG R, RRMATA KT BEERARELIE, RN T 2 32 LRI, AR
A DA — i AT T R DRI 3 2

Rt X AE N, ZHR A B RIFAREM S ANEAREZE AN, RAE N T 2Hnk, Ruta 210
NHORES 3%, DO NIORIG 2%, IRSE 4R FPER . WO, 1 RIS G 2 X el 2

B, NTEBEREAERE.

YA T, FATS R DU TR bR & T — BHR AR 2 R58 4T R RIEA R ZHMHF RN EREE WS
EAREIRE L, ERERBINRABFEE.

Pelniit, i CRUE BERIRR, A A a0t AR N7 B NE” 5 Y IR BE ) 0T i 4 FO 2

11
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AR —MNANREERIEIEE )LE B, WREE RO L LEAR L 7 RCEM, A, ik % it b,
FA—A N2 Rk 2 L ERUERE, A LE B R a6, ARSI R, S E AR T
.

IRAEBER, —A> FNREA A, B 2 PR TEAS BOAE RER PR B AR AT 6 2R | (H R BATTIRA L BOA X U -

WA, EMTEIRDTE ) — AR E S AE A RN, A SRR G A AR B, Rk A AT BEAATE ks A SRARAN B,
YOI R T it AT VR 7K, AREUAR AT REEXE. P LA )G — ZIRBbiE thpog 1 AR08, (HZ XA BkA th AT B 4
FEAR T B

RS ZRIB R vE LR TAF A —TEFT R, EARAAEM A O T4, AREE R — DN 5 i —— s
PlEsE>], RAE R mema fRme.

{2, BATVERBAME] 17X 4w R . N TR IA DML TR AR, 1 “unreasonably effective”,
AE I AERG . WA RE RO, e SR AL RE AR X 2 HERf !

PRTTREXT AR BB (R M R LR IR A T RAE S IR, 24 AlphaGo B 1 ATVERIEH %, IRBA L
R EATERE S, HRARUR A — .

RO AT B B 7 B A, SR i, BEAR 2D JiE AR ] DM R . A N TR st 2 gt it 7
IS HETR L. N TR REm LS 2] o Hlas 2 SR ot i,

12



8.4 INHM I=RWURBIHKIEIFK
8.4. 1 MHZA¥=NE

Fe | SRS5ER | o
L | H SRR | B RGE N . 5 i

I H fSEE, 1RO, AUTRE TR B H] pygame T A

2 ERER

R TR, SR ) R B AT TR
3 WIMES | Reit ik fr B s 0 JE B0, Al P T 140 % R A2 10 S AR S S A2
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(D BFGAUR, Lo R .
8. 4. 2 ZBIfEEHT

pygame [ A Py thon JFR/NFASEAE TR Z B, XERHERR T 5KZETF KRN S, iR IT RN A
VRO EFE ST R IE . EAEEEE S TAE, JPRN RN TAEE SR REHE IR M. EXAREH, &
1148 H pygame FERSEHE

MEBEAR A FE R, Wirkat e B 5 B O RE B B o dn S0 AR J i 8] P 3B TR IRARBL 22 5K Bt 25 I B 1
fE “Fh7, XA PIEARE I Bk, Bk i) B AR R LR T A E Y AR (RUARD SR
A5 by B T T P 2

8.4.2.1 FAEETHEL

Sy B # S Player 28, Obstacle 28, Sos KM RIFIRIF T TR . BEAFY) . FFRERx RIX L (. H SoSGame
RKFRP . BT REHOREATE “3)” WECR, PrLl@ld — A 4k7K T pygame. sprite. Sprite fJ Shape ZfE
NEE . BB 1) ARBSERAE N RoleLibrary. py #iH, HNAWIF:

RoleLibrary. py Bt A&

import random, pygame

from pygame. locals import *

class Shape (pygame. sprite. Sprite) :
def init (self, x,y, width, height, image, columns, target) :
eI} TPy s RN
pass
def update (self, current time, rate=500) :
7R R UG

pass

class Sos(Shape) :
def init (self, target):

pass

class Obstacle (Shape) :
def init (self, screen):

pass

class Player (Shape) :
def init (self, screen):
pass
FEN AR AL rh 7 S TE B A A (LB . W R BRI AR AR . MR M HESE
# * coding:utf-8 *
import sys, time, random, pygame
from pygame. locals import *

from RoleLibrary import s

class SoSGame () :
def init (self, screen):
”nn” //%ﬂﬁé{/k‘iﬁ?xi// n”

self. initialization()
14



def initialization(self):
TR AE
pass
def collision(self, obj):
7T A A
pass
def transobpos(self):
TR R E
pass
def set gamestate(self, state):
TR BIEROIRE
pass
def get gamestate(self):
T SR MOIRA
pass
def meetsos(self, obj):
TR B R R
pass
def meetobst(self, obj) :
e E2I]iEL
pass
def update (self):
BT 2 T T
pass
def displayscore (self):
P s
pass
def gameover (self, state):

//////c‘/A , nnn
TRk 25

pass

def main():
7T RIUEA pygame I ERIEH]TT7
pygame. init ()
screen = pygame. display. set mode ((600, 600), 0, 32)
pygame. display. set caption( #HIAIHREE )
timer = pygame. time. Clock ()
sosgame = SoSGame (screen)
while True:
timer. tick (30)
for event in pygame. event. get () :
if event. type == QUIT:
pygame. quit ()
sys. exit ()
keys = pygame. key. get pressed() #EC T B A S
if keys[K UP] or keys[K w]:
pass
15



elif keys[K RIGHT] or keys[K dJ:

pass

elif keys[K DOWN] or keys[K s]:
pass

elif keys[K LEFT] or keys[K al:
pass

sosgame. update ()

. ” . ”
if name == " main_ " :

main ()

8.4.2.2 MG BEAE

B4 SosGame ZKH ) init (). initialization( ). collision () Jjvk.

def init (self, screen):

”””%}Jﬁlﬁ’fxt:ﬁj?sz”””
#f X 5 E P A

self. image list

[’. /image/background. png’, . /image/success. png’,’ ./image/fail. png’ ]

I RIS AT IR A P51

self. gametext = [ Rescueing-*’

e NI B

, Rescue success!’,’ Rescue failure!’]

self. background = pygame. image. load (self. image 1ist[0]). convert alpha()

self. sos list = []

self. obstacle list = []
self. player = None

self. screen = screen
self. gamestate = 0
self. totalscore = 0

self. gameAgainbtn = None

HEF R %
HEERS )
LS

HIFROIRA: 0 IEAEBAT 1 8BRS 2 kil
B2 ET 5L
HHEIT— A

self. gameoverbtn = None #IB H XK A
self. sostime = 0 BIUFRRBEAT B (7]
self. initialization()
def initialization(self):
e
self. sos list.clear () YIRS B RO 5
self. obstacle list.clear() YIRS )
self. gamestate = 0 HIFARCIR A IE7E %
self. totalscore = 0
self. sostime = 0
self. gameAgainbtn = None
self. gameoverbtn = None
self.player = Player (self. screen) #O AL
n = random. randint (8, 10) #BENLAE B R X G AN £
for i in range(0,n): #O1EE n PNRAEXT R

16



sos = Sos(self. screen)
if not self.collision(sos) [0]:
self. sos list. append (sos)

for i in range (0, 10) : #A2E 10 N FEREY)
ob = Obstacle(self. screen)
if not self.collision(ob) [0]:
self. obstacle list. append (ob)
def collision(self, obj):
7T A A
return False, None
Ul EZBFFERF, RORRBEE—REEARFERME, MEM set M get HIEVIHE, AT EAREE,
ERXBMIERR “WHRE” BiEE X ARERE.

8. 4. 2.3 A EHBNHRE O

B SosGame 5[] update () Fik.

def update (self):
”””EU%}?%’?X&%E”””

if not self. gamestate: #n B IEE KRR+

ticks = pygame. time. get ticks()

self. screen. blit (self. background, (0, 0)) HEAY &

for obst in self.obstacle list:
self. screen. blit (obst. image, obst. rect) HEIREASY)

for sos in self.sos list:
sos. update (ticks) HEE B A KR X S 11 45 i
self. screen. blit (sos. image, sos. rect) R R &

self. player. update (ticks)
self. screen. blit (self. player. image, self. player.rect) #E R EFE MM

self. displayscore () YN
else: HEN], RoRTERR LS RS

self. gameover (self. gamestate)

pygame. display. update ()
P WEBITFREF S5 &: AttributeError: *Obstacle’ object has no attribute ’image’ %, XJEH

N A SERA .
8.4.2.4 WEMM

B4 RoleLibrary. py #Ee 4 [1) Shape 25, Sos 2%, Obstacle 2%, Player 2%,

class Shape (pygame. sprite. Sprite) :
def init (self, x,y, width, height, image, columns, target) :
pygame. sprite.Sprite. init (self)
self. target = target
self.master image = pygame. image. load(image). convert alpha() #3EELfA 0= E &

self. frame width = width HAF— i) B8
self. frame height = height HAEE— i) =
self.rect = [x,y, width, height] HA TR T 1 R SRR X 3

17



self. first frame = 0 #55— iP5

self. frame = 0 HYHWT 5
self. pre frame = -1 HET— W75
self. columns = columns HEE G Y E, RIEAT %L

rect = self.master image.get rect() #3EMEXIH,

# M\ T R R B G i R

self. image = self.master image. subsurface((0, 0, width, height))

B JE—WiT 5

self. last frame = (rect.width // width) * (rect.height // height)
self. last time = 0 #_ VRIS TE]

def update (self, current time, rate=500) :
TR ORS R R
trate: MG BT IGES (E] ARG, H07. =R
if current time > self.last time + rate: Hn SR e ] o B (1)
self. frame += 1
if self. frame > self.last frame:
self. frame = self. first frame
self. last _time = current_time
#A0 SR A FT WU S AT —WUF S ANEEE, T G b BT IR 2 At R
if self. frame != self.pre frame:
frame x = (self.frame % self.columns) * self.frame width
(self. frame // self.columns) * self.frame height

frame y
rect = ( frame x, frame y, self.frame width, self.frame height )
self. image = self.master image. subsurface (rect)

self. pre frame = self. frame

class Sos(Shape) :

def init (self, target):
#target WEXRE IXHR
x = random. randint (25, 525) #BENL =4 x ALFR
y = random. randint (25, 530) #BENL =4 x ALFR
i = random. randint (0, 9)
#AE R RUR A B, SEOR R BUE SEBR IS g ek
Shape. init (self,x,y, 50,40, ./image/sos’ +str(i)+ .png , 2, target)

class Obstacle (Shape) :
def init (self, screen):
x = random. randint (25, 525)
y = random. randint (25, 530)

i

random. randint (0, 5)

Shape. init (self, x,y, 60, 60,  ./image/obstacle’ +str(i)+ .png , 1, screen)

class Player (Shape) :
def init (self, screen):
Shape. init (self, 0, 500, 96,96, . /image/player. png , 8, screen)
self.direction = 2 HIHS 7 7], B A 6 S s BUE o e
18



self. speed = 120 B2 I R R
self.moving = False HILR MR T IEEATE
def update (self, current time):
TR ORE R R
#E0 T B U AT E R A IR R AR, PTLARR L ES update () J7i%,
#2NA U I [B] [A] B
if not self.moving:
self. speed = 120
return
self. first frame = self.direction % self.columns
self. last frame = self. first frame + self.columns—1
if self. frame < self.first frame:
self. frame = self. first frame
if current time > self.last time +self. speed:
self. frame += 1
if self. frame > self.last frame:
self. frame = self. first frame
self. last time = current_time
if self. frame != self.pre frame:
frame x = (self.frame % self.columns) * self.frame width
frame y = (self. frame // self.columns) * self.frame height
rect = ( frame x, frame y, self.frame width, self.frame height )
self. image = self.master image. subsurface (rect)
self. pre frame = self. frame
self. speed = 1
PP AER R ST ), REIRMEG S, B A R IR
#55 0. 2. 4. 6 ATEMR, BB AN # B AT 45 th el Ui 3
step = (120-self. speed )* (-1 if self.direction % 6 ==0 else 1)
self.move (self.direction, step) I M

def move (self, direction, step) :

G 7 & RN A=

if direction == 2 or direction ==6:
self. rect[0] +=step

else:
self.rect[1] +=step

#ALF Y

if self.rect[0]<0 : self.rect[0]=0

if self.rect[0]>510 : self.rect[0]=510

if self.rect[1]<0 : self.rect[1]=0

if self.rect[1]>500 : self.rect[1]=500

8.4.2.5 ACPREEELHA. Bt E A

B main () B,
def main() :
pygame. init ()
screen = pygame. display. set mode ((600, 600), 0, 32)
19



pygame. display. set caption( #HIAIHREE )
timer = pygame. time. Clock ()
sosgame = SoSGame (screen)
while True:
timer. tick (30)
for event in pygame. event. get () :
if event. type == QUIT:
pygame. quit ()
sys. exit()
if not sosgame. get gamestate(): #EC T B S
keys = pygame. key. get pressed()
if keys[K UP] or keys[K w]:
sosgame. player. direction = 0
sosgame. player. moving = True
elif keys[K RIGHT] or keys[K dJ:
sosgame. player. direction = 2
sosgame. player. moving = True
elif keys[K DOWN] or keys[K s]:
sosgame. player. direction = 4
sosgame. player. moving = True
elif keys[K LEFT] or keys[K a]:
sosgame. player. direction = 6
sosgame. player. moving = True
else:
sosgame. player. moving = False

sosgame. update ()

AR, B MODRERRABE, k.
8.4.2.6 Al

lf A2 A 0 2 8 0 GO 75 AR B B X A I, IR T R TR AR T HAZ Lo o FH TR A A I X G AN F I ()
X, 1 pygame. sprite. collide mask () F¥ESEHL. 1E24K SoSGame 25 collision( ) Hik. BHUS IR
(EY I
def collision(self, obj):
T
#HIR [FME A2 A, AR X R
if obj is not self.player and pygame. sprite.collide mask(self.player,obj): #Z2&EHE5H
F A Ul
return True, self. player
for sos in self.sos list: e T 5 RER X Sl
if sos is obj:
return False, None
elif pygame. sprite. collide mask(obj, sos):
return True, sos
for obst in self.obstacle list: te 1 5 RISVl
if obst is obj:
return False, None
elif pygame. sprite. collide mask(obj, obst):
20



return True, obst

return False, None
8. 4. 2.7 A% FRlEAE Al 45 St 47 18 f 2 ol

B main ) B, SoSGame ZEH [ meetsos (). meetobst () Jivk,

def meetsos(self, obj) :
B REER B
self. sos list. remove (obj) # M\ RAE S 557 41 i
self. totalscore +=30 #insy
def meetobst (self, obj):
B R
self. totalscore —=10 #IN

direction = (self.player.direction + 4) % 8

BRI RE TG, OPRACR

self. player. move (direction, 10% (-1 if direction % 6 == else 1)
self. player. speed = 120 Hid K E W] GR1E
def main():
HE W HR A

elif keys[K LEFT] or keys[K al:
sosgame. player. direction = 6
sosgame. player. moving = True
else:
sosgame. player. moving = False

f, 0 = sosgame. collision(sosgame. player)

if f and isinstance (o, Sos) : R REEN R
sosgame. meetsos (0)
elif f and isinstance (o, Obstacle): #IE[EREY)
sosgame. meetobst (o)
HA W HR A

Y 7F “BUUARE S, IRIFABUR” AAFAE Bug, XA MBS M BIA RS Y R il RE LR

PR, WL kY, EAEE I Bug, EFERN—EARME. 1HERE BT R,
8.4.2.8 TRMETE
&% SoSGame 25 1Y) displayscore () J7iEs
def displayscore (self):
’,’,’,B%%ﬁﬁ%ﬁ”””
font=pygame. font. SysFont (" arial’, 18)
text=font. render ("current Score:”+str(self. totalscore), True, (128,10, 10))
self. screen. blit (text, (30, 30))
8.4.2.9 Ky xRkAs
B SoSGame 251 /) update (). transobpos (). set gamestate ( ). get gamestate () J5¥%, main( )
PREL

FE FEAHAFRINLL T =N E 5 E B
TRANSOB = pygame. USEREVENT +1 HEE MBS TS B

21



GAMEOVER = pygame. USEREVENT +2 #3582k W0H B

GAMESUCC

def update (self):
ST 2 T T
if not self. gamestate:
ticks = pygame. time. get ticks()
if len(self.sos list) == 0:

pygame. USEREVENT +3  #F3B R IhH &

#ULIR IEAE SRR T

succ _event = pygame. event. Event (GAMESUCC, message="¥3% K% Ih!")

self. sostime = ticks // 1000
pygame. event. post (succ event)
if self. totalscore < 0:

BAREBAR K IH B

over event = pygame. event. Event (GAMEOVER, message="RIE5HM!”)

self. sostime = ticks //1000

pygame. event. post (over event)

self. screen. blit (self. background, (0, 0))

B J5 TR
class SoSGame () :
LR AR T
def transobpos (self):
TR R
self. obstacle list.pop()
while True:
ob = Obstacle(self. screen)
if not self.collision(ob) [0]:
p = random. randint (0, 4)
self. obstacle list. insert (p, ob)
break;
def set gamestate(self, state):
TR B IEMOIRE T
self. gamestate = state
def get gamestate(self):
T SR MOIRA
return self. gamestate
B 5 T A LAY
def main() :
LRSI AR T
for event in pygame. event. get () :
if event. type == QUIT:
pygame. quit ()
sys. exit()
elif event. type == GAMESUCC:
sosgame. set gamestate (1)
elif event. type == GAMEOVER:
sosgame. set gamestate (2)
elif event. type == TRANSOB:

sosgame. transobpos ()
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#48 B J5 THARS
8.4.2.10 Eh KX EEYIHE R
fE main() BRECPRIN: pygame. time. set timer (TRANSOB, 5000)

8.4.2.11 AbFEFHLE R

£ RoleLibrary.py #&5e07%0 Button 2§, & SoSGame 255fY gameover () Fixk. B2 main()E&EYL

class Button(object):

def init (self, upimage, downimage, position):
self. image up = pygame. image. load (upimage). convert alpha()
self. image down = pygame. image. load (downimage). convert alpha()

self. position = position

def is over(self):

TR BB A T AR A A X
point x, point y = pygame.mouse. get pos ()
X, y = self.position
w, h = self. image up. get size()
X —= w/2
y —= h/2
in x = x < point x < x + w
in y =y <point y <y +h

return in_x and in_y

def render (self, surface):
7R RS A B BN L BT
X, y = self.position
w, h = self. image up. get size()
X —= w/2
y —= h/2
if self.is over():
surface. blit(self. image down, (x, y))
else:

surface. blit (self. image up, (x, v))

def gameover (self, state) :

ey

self. screen. fill ([255, 255, 255])

image = pygame. image. load (self. image list[state]).convert alpha()
rect = image.get rect()

self. screen. blit (image, ((600-rect. width)//2, 50))
font=pygame. font. SysFont (" arial’, 50)
text=font. render (self. gametext[state], True, (234, 162,0))

self. screen. blit (text, (150, 350))
font=pygame. font. SysFont (" arial’, 30)
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text=font. render ( Score: ’+str(self. totalscore)+  Rescue time:

“+str(self. sostime)+ s’, True, (234, 162,0))
self. screen. blit (text, (140, 420))
self. gameAgainbtn = Button(’./image/again down.png ,’ ./image/again up.png , (400, 550))
self. gameoverbtn = Button(’./image/over down.png’ ,’ ./image/over up.png , (500, 550))
self. gameAgainbtn. render (self. screen)

self. gameoverbtn. render (self. screen)

def main() :
LRSI Aw T
elif f and isinstance (o, Obstacle): #E &)
sosgame. meetobst (o)
elif sosgame. gameoverbtn: #Un LR A S5
if event. type == pygame. MOUSEBUTTONUP: BALFR R An
if sosgame. gameoverbtn. is over(): #7E “IBHERR” bRy
pygame. quit ()
sys. exit ()
elif sosgame. gameAgainbtn. is over(): #7E “HIt—k” bFeady

sosgame. initialization()
sosgame. update ()
BT R, A LS RS, VAR 1 MRS — rhoR el 993t 4%«
http://i. tryz. net/html/2018/python/pythonjc. rar. A Z&45 248 T )% G i) B 4 5 - KB/, B1EiL
[ Z2AT T AERE R P A A B Py thon 2R SRl AR 2 FEEE.
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Misk— Python FEfEIT

Python 1 A JL Nk #2 E Py thon (5 3k BEINABIN AP, FTULEBAEH, X250 Hon fi iy i ek 4L
(Built inFuntions, ZFrdEEEK—#B0) . (HILA E 2 KRB A R BN, FEEL A A B H . Pytthon
R PR B DLE I sBR B R FRATVE T o R4 AR e AN EE =T e o BRiEFE 2 B ZE Py thon fERESS — i 223510 FL N
Y, EsE Python BI— AN RS> 28 =5 a2 tH—2& Python BUFE I SHER K A I E, 7 Z BT %
A BeMH . python R MBRERIR K— 40K B TRERMNH, —HEE TOES, i EE K ER AR 7L &
Tl A S R SR P
X, FRAVRIEAE EEAH AR, 88 LA E AT A 4R, 8 IR 2 IR 0% SR 45 (R 5241122 20 .
HEi % Python3. 7 W& K%L, Python E. Numpy J&. Matplotlib £. Pygame J&. Requests £, Beautiful Soup
o BEEFRFERISTHE, FATSAE XM L R B3 e H N A . kb

http://i. tryz. net/html/2018/python/pythonjc. rar

MR- BELITSEER
BHER TR,

http://i. tryz. net/html/2018/python/pythonjc. rar

W

MR= &2 3Rk
ZSEE =B U IN]ES

(1184, R/ N TR EEIRFESCER AT PDF SCAY

[2]Z&%1, (Python SLHEHE), WHHARY

[3] [2£]David Beazley Brian K. Jones 2 il ¥ (Python Cook Book) A E&HE A H ftt

[4] [3E]Swaroop, C. H. # JLi&sc ¥ (i8] Python ZFE)

(6l e NR LA E e NREF. B FBX T RCH - MAANLTEREEMNN> K@
1. [DB/OL]. http://www. gov. cn/zhengce/content/2017-07/20/content 5211996. htm, 2017-07-08.

Bl AR MEHEL. BEBXTEHR (HFEFELEMHL 204730 8) 1@
1. [DB/OL]. http://www. moe. gov. cn/srcsite/A16/s3342/201804/t20180425 334188. html, 2018-04-18.

[7] Python FEE YR K4: https://zhuanlan. zhihu. com/p/27350980

[81Python % F HbRtE 2 LA K 58 =7 J -

https://www. zhihu. com/question/20501628/answer /223340838

[9]Titanic Data Science Solutions:

https://www. kaggle. com/startupsci/titanic—data—science—solutions

[10] 7 [ NI REr= k4% 43 M. https://mp. weixin. qq. com/s/ig4wXxMnugNDoal1NyL.T6A
(1] R%E, (EREMAR), P13 R H
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