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XA FORAREUE A AEHE (AT AFFEE ), SR )5 X Lo i i i
FTIE S FR, O A C oA i D )Ry FH o 8 e i s A R 2 1 %K
PErR oo — s sl R g e . X R R R R B Sk AT LA A LA R
JLFH .

o8 ERLE. REBERMMILERA H O WS RE TR,
ZHT 74 H & R4, W Hadoop i) Chukwa Fll Facebook Y Scribe %5,
XU T H IR oA U284, B 2 AR ECA IR 5219 1) H R 8 %
L

@%ﬁﬁmﬁoW%ﬁ%%%ﬁﬁﬂﬂ%@ﬁﬁ@ﬁ&%%@
R A 43 45 =0, DAIsah AR BB AR B . il LUK AR
ZER A BTSN e B ok, B A A B S, T DASS
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/\. fﬁ%"ﬁ%}%& ,7.\"?'!'

FAERy 7 XAk N, A4S R9—2L0i H 2 b, ] LA i R 2%
€ A Z b T G it Ja Wl E R ARG -

MAF 4 0 R SR HE . XT Tl AR 7= 2 s sl A BT 75 &K
S5 R R B RIS, AT DL 5 Al sl s LA 51,
FFFE R Ge45 145 T 2ORREE .

UHT, BEHENCREIER F 5, JCie R R RO 2, #fA]
LAMEE 2 BB IR P R E R T B (2%3£222).

72222 HdEpER

B ERiR #4217 08
—— Jofk . BAESE, TOASATR PR X A KK LT A B, Al R P
.
- W EIFR AR, KRHIEAS Ao LIEA P E R BRI
o MAEM S ONERE TESEN AR ETHUGEEEER, XRHBLETX
BIEIT L
e b
BAEKEEE | — B, FIERE AR, WwlIRLERE
47 A 4 Aok ERRGAT L BCHE | o 2T 20 & 00 T o A AE S 3R
B . .
U EiERE

KETE # BY H B8R R R

dody, ZANE] | ARMMBREM A AMED O RBFELEF G, @B xiEE
BFEHELS. o EGRT, Ao RKEFESGNEL, HRBFTLLERE, LHGFK
PR AL IRF B A A N5 8. Mk e KA A SR AR E BN EA B R PRI,
ST HAE RG], ERAARAEKRS, BRER, AT XFICHAFARR, &4
FRERZEFTHE (LEADERE) ORETFRAME, ofTTIE, FHEEFXM
o) B ERBAEZIRBETFEF, RBHATHIR, #E, mBLRE, FrHFHAT
it 2. A5, SEME KRBT & LM d 2t ey 19

2.2.2 BIECSVHEIEXH

A8 ek S T RN AR S A B, 7 SR R 1T A A 3 T R
A, MR B S, LA T s A B R

CIEREE SCF AT DA FHZ R, G WPS i) 848 T2 | Excel,
A (ICFEA ). Notepad++, A7) LI Python 254 54 6 . A
I, FRATERIEEAE A ME ZFR R, & B O d 8 S«
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A AL A rrh 2

CSV 3 &

CSV ( comma-separated values ) % 3 1% 3C {4 & — P 4l SCA SCAF
( LR RIFRCSV XXF ), Z—HFFFFH, F4F Z 8 3 3GE 5 80|
RAT oM. 1E Windows REGUHBEh, (iICHEA )| Excel # Notepad++
AR YR AR ARREAT HF CSV SC . T HRAETE CSV XU, 7EREERT,
it X E AT T AR AR AL BREE I, mT DA R A D CSV
. AP CSV XY T i

-

N AR
CSV IR EERF R
CSV XA 89 4F 5 £ 28 AT IUA,
1 XHFZ&HEE, ARERIRGEZNRKR, FRLEGRRG T,
2. T VARE 3 A b F R AR A R0 A K (e Excel X4 ), 12 THBELEF,
3. M TRBEM AT, TRARYGHEENSE, AR TREERARE P
SHEG AR, FAT, B TR EEAETHA IR, AR RNGEETAN,

FH (iBEX) B2 CSV K

filan, AlaE—A~ S 5N RT I S A H 22 is i o i B as it
OUEE (ELFEETE] . BREg. Kis. AP ) /B CSV X, nlfk
LATF 7 B E

(1) Jash GEHA), fEmBXmASE. &8 Y5
K7 Z A GRS R, FT AT B, 2 ~ 6478dE
NFERIRNVAE (&12.2.3).

(2) AT “XXMHF—RnfFR" e X AanEmE ©
kst “UTF-8” (& 224).

1 X458 - 08x = DO X
TEF) WEE SN0 =BV B
BfE) (/) ,wMEiEgE o) | 88, AGE, 40,

201806, 9455, 8, 38. 03, 5993, 1, 3390, 34. 67 v
201805, 9409, 67, 30. 75, 5903, 99, 3430, 35, 04 _
201804, 9318. 96, 41. 5, 5888, 68, 3353, 35. 79 = e

201803, 8482, 99, 43, 26, 5031. 72, 3372, 36. 01 —_— a5 [ o [[(Emm |
201802, 7505. 32, 26. 8, 4661, 22, 2791, 26. 3 5l

K223 T “icHA" i ARdE E224 EEHGSHR

{& A Python €1/32 CSV X%
(1) $T7F Python 4 B2 11, $/4T “File— New File” 4>, #fiH

44 F2E B/ROMEBIEXRE
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Untitled 7 [1 .
(2) $47 “File—Save” an2RA7 M, AR5 LA E CSV
XHFHRE (F2.25),

Eile Edit Format Run Options Window Help

hnport csv : :
filename = 'PythonBlB csv ¥ %. csv’
f = openi(filename, v ,newline="")
writer = csv.writer (f) - v o .
writer.writerow(['HJ 8l (ZFER) ',"EM=HIEE (HE) ", BB, K=z'," 48, N5 ])
data = [{ 201806, 9465. 8, 38. 03, 5993. 1, 3390, 34. 67),
(' 201805" , 9409. 67, 39. 75, 5903. 99, 3430, 35. 24),
(' 201804",9318.96,41.5, 5888. 68, 3353, 35. T9)
(' 201803, 8482. 99, 43. 26, 5031. 72, 3372, 36. 015,
{" 201802°, 75065. 32, 26. 8, 4661. 22, 2791, 26. 3) ]
writer.writerows{data)
f.close()
print (' Bl B v F=RL)

225 R

G4 CSV 3, AT ARG EH A A Bl R O F A

@) zEw
188 & E IR E A CSV XUF
1. AN AE: AERLERFH TS, AhE, B3R H, RERN—FEFR2KE
A NFCE FAR B A CSV SAF .
2. a8 F R AREAF PR XA CSV X4 HE A,

2.2.3 MM PREHE

TR Z2 I AT B SRR, IF R 2 8 sl 2 5 i
{EHI{E B 1EPythond, B LA Urllib 2 B 49 Request f bR JE B 48 — %
JEEN4F (Uniform Resource Locator, URL) %5, FHEi/41RER T
geitJm M R sSEE i EdE , JHEEAE IR CSV 3.

[ Y

U TR
U RARS S s 2 ()

Mk —NaHRMRAGAZF, REEINFH T MR, Bid MBI R,
TAMNME LR KRMNEZHEFHRIERTR, BA, ZHERNERLZETH T
Wi A — A ALIE (Robots Wil ), H—AME A M & e & 69 8 P 4R b3 3 5 X 3R
Wi, FEfeB M 3E3 B rHE, 523 F Robots i, R4 B TR, R A%
fe kA2 0k AR N HIB AR, LR 3B R SR R AR
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A AL A rrh 2

(1) ZFrMulgsty. vim gt /e Jr MG, Rk s)&
FLNCH ) A 18 32§ H5C i DL I

(2) #EHCHFRE T URL (X2 —A~ 2 U A ICHL ). URL B
M4 . URL$ J& o dik 0 5] /& index, 2, 3. 415, 235l E AR5 100,
F20T, 30T, AT S I, B UUA — o B0 I A I 1z i 1
%H (K22.6), BANFHSBR—EERE, SRz NGHEH
TEOUEEE, X AR E IR T4945 2 J26H% .

(3) FTH M 5L 0] LAE $ 4 A 1Y 288 1z a1 0 80s . $8 br bl 4 .
Ttz et (g%, Kiz. A5 ); O RY AR (i
5 R ), EPRPREESF R (B E SRR ); PR
FATME AL, X SR B LIRS AN E B, KR4y T T 2 B A A
AT RO =As (&12.2.7 ),

FEhmigHE 200110207
! Ce :
PO E Ea . pE fd
2 B | scnsasens > m) o000 o000
>
. 2018=6ETBESESR mreEERES R
P— 017=REEEERTR ETER 18 | B==mEEE (%)

+ 20185 S A BT — Er Y T h 5979.28 Y
) s i 73.71 9.7
- 20184 R TrBIERER MTEERTREEER HE 3294.00 -14.9
£l l o] 3580.00 7.5
2018 3R T RIERTER WS AEHERNR Vg 31.57 1.2
WIIEAETAEERS mO=wSLE (5R) 6107.19 6.8
» 201825 BISRER =R 3837.64 3.0
0 TEIE T RESRR bt 7 3 22609.55 14.0
01B=1ETBIESER I l EFTEESESIE ( FTEU) 270.79 20.8
i | EER 130.13 19.1
201712 TiRisSiER MEELIETAERER HRE 140.65 22.4
R | ViEmESHR{E AT ) S80.84 26.0

201711 BURiERER ' ' — :

20165108 BEERE ZlERSHEE. RERB

K226 MiigH F2.2.7 W5 PR

(4) %% Beautiful Soup ¥ . TH Python FRTERY SCIFIE, $%4E
Shift A RIS, £ X a HIX, SRIGERE “TERbabdTH-m4
wWIH (W), TEm2frhsm A pip install beautifulsoup4.

.

L FERR
Beautiful Soup f& 71
Beautiful Soup & | Python % 5 #— /AN HTML/XML 4 5 . TR T — 25 £69 .
Python X 89 R 3 F R AL 22 AL, k. SRS RERME., CL AT LG, BT
XA A R P RS BN LIE, REZX SRR TAE H—/A T 8e) 2 A4
Beautiful Soup & B 4 #ir A\ 69 X 4% 4% 3% 4 Unicode %0 55, FH¥im B UL 3530 4
UTF-8 %45, Beautiful Soup & & A 47 ) Python 48 25, A A P ZEFRERF 6 7
R AeiB 2hik . TOAF R pip KA easy_install 4R Z ¥

46 H2E B|ROMEBIEXRE
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/x/{p ;ﬂ aﬁZ&'i& %ﬁ,ﬁiﬁ ji!:

(5) fdiH] get_urls() PREUCH N o1 hE, {CHSNT

#3K T T3 hE 7] K
def get urls(url):

links = []
titles = []
ey
kv = {'user-agent': 'Mozilla/5.0'} # A B 59

r = requests.get(url, headers=kv)
r.raise for status()
r.encoding = r.apparent_encoding # LA e
soup = BeautifulSoup(r.text,'lxml')
for page in soup.findAll('ul',id = 'titlelist'):
data = page.select('a')
for each in data:
href = each.get('href')
title = each.get('title').strip()
links.append(href)
titles.append(title)
return(links,titles)
except:
print(url, 'JfelRE ')

(6) fiHH get_data() PREUCHUEEA™ X 01 1) A& &5 di , (SRS an .

# e AL
def get data(url):
cdata = []
html = urlopen(url)
soup = BeautifulSoup(html.read(),'lxml")
trs = soup.find('tbody').findAll('tr')#3& T E£M4E4THEEM T30 £ 484748
for i in range(len(trs)-1):
data = [c.get_text().strip() for c in soup.find all('tr')[1+i].\

n n

find_all('td')[0:2]] # AT FAS P AT F 7] BB
cdata.append(data) #1513 69 P A A0 AT 7 7 245
return(cdata)

@) =z
get_urls() K %(FN get_data() pK X

RIR T EE E T 0 A F BT get_urls() Ao get_data(), HEE—F T eG4
Falk B 7 ik

(7) PRAFICH AR, SR AT .

def save data(data,title):
rowl = ["B#"]
try:
with open("##%.csv", 'w',newline=""') as f:
writer = csv.writer(f)
rowd = [' LA Ta A GEEREIL' ]
for i in range(len(data[@])): #4 s JRIRALIE £ 09 F L
rowl.append(data[@][i][@])

writer.writerow(rowe) # 5N — AT ABATA
writer.writerow(rowl) #EN— T TR
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for i in range(len(data)):

row = [title[i][:-6]] #EAT A4S A B B

for j in range(len(data[i])):
row.append(data[i][j]1[1]) #4 mAFT40iE

year = title[i][0:4] #ICE 3 69 F1

month = title[i][5:-7] #ICH M1 a9 Ay

#2018F11 A LA A BB U, WA/

if len(month) ==
month = '@'+title[i][5:-7] # Ak A s fow

if year + month <= '201811':
row = row[:6] + [np.nan,np.nan,np.nan,np.nan,np.

nan] + row[6:]
# BATHIEB AN
writer.writerow(row)
except:
pass

(8) HAFrmHIF21T EpR%L, USIT .

def main():
#2457 B RIXH) T M 1t
urle = "http://tjj.sh.gov.cn/html/sjfb/ydsj/ydsj37/"’
# 4 R A ) 308 35 b By LA ak
urls = []
names = []
for w in ['index.html','2.html"','3.html’','4.html’', " '5.html’]:
urll = urlo+w
datas = get urls(urll)
data_links = datas[@] #3313 M W A A it 849 M Ak
data_titles = datas[1]
urls.extend(data _links)
names.extend(data_titles)
#PLIR AR AP T o 64 33l 33 Hrhy S AR
print('\nfF4sfe R iM4IE. .. \n")
print( "4 #EMaL...")
tdata = []
for link in urls:
url = "http://tjj.sh.gov.cn'+ link
print(url)
tdata.append(get_data(url))
print('\ndERRZTE! \n')
save_data(tdata,names)

main()
FFiafTas R G, sl I3l —MRLE T 15 H 0y 38 s i g
B iafT G, LAl LIS R —NMEAE '3
¥ )
PRI CSV 30, 1EH FRARER o] DIAF B2 2.2.8 HIRUE .
TEEhBATRENRR
HAERE - EEEER EEEEY
E8 g (R R OKE LR WU gy BB RO AR 0B ﬁ"ii Hel el W HEE LR gmox)
Zﬂlmﬁ 9148.05 36,B5| 5SB12 74 3266 32 66 1881, 22 1120, 98 B.B| 253 510.864 EHE BB 34B60. 18 2888, 5 331.15 175. 45 185. 7 1012 28
2019538 9021.09 44.44 5B17.97 3324 34.865 178001 1007. 4 5.84 2001 S05.TT 6412.89 3664 2748. 7 380. 52 185. BZ 194.9 1013. 28
201982  T880.73 26,88 4824.3 2788 21.56  1610.11  B38.1 9.93 206 468.08 4579.56 2640.14  1839.45 985,52  155.11  130.41 958 T1
201918 9321.331 39.62. 5985.56| 3263 33.15 1894, 49 1121. 64 10,286 238 S24.57 G6387.94) 3BT 608 ETI4 25 375. 18 182. 73 192. 45 1005. 51
s01eE1ZH 9180.01 41.568 ST36 41 3348  36.04 1643. 7S a0s. T3 10,37 241 488.65 E145 84! 3498.9 2646, T3 5.1 176. T8 178. 34 986 T2
2018511 8628.58 38.11 5228, 71 3326 3578 nan pan nan  |nan  |nan Saz4, 42 3280.37 254405 352,93 175.08 177.83 949. 1
2018F105 9353.48 41.58 S9B86.16 3290 35.74 nan nan &N nan nan B6234.93 3580.07 2654.86 BT.35 176. 03 181.32 1082. 53
201859F  9038.75 39.49 5880,54 3303 3572 nan nan nan  nan  nan 8438.82 3838.42 28022  381.19  18B.T5  194.44 95721
201888 9817 39.07 6ZE6.25 3317 34.68 nan Tuan man Nan Dan B149. 29 3517.41 2631, 89 34839 169, 52 176. 68 1033 %3
ﬂﬂlﬂmﬁ @188, 5 3T.4T STi6.96| 33TT 35 OT nan Tan Tyamn TLaT fan BZ22.9 32261 2800, 29 355 32 174. 38 180. 94 1014.8

2.2.8  JREGRTG AL
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Do smiE
G’ . RRKEBEER

el — ek Fe Mk, FRIELZFOBAEAZE, A ML = K E 48 £ F38 17
B A CSV 44

K MEIERAF R CSV X R, e B et DLy (6 s 2cds 5
R, Flan, {#H Python S ATEH CidF 4% ) A a3 i 47
Yy iz i KO 1 CSV SO, T A K 2.2.9 s i9(S . BIFEiTE ]
153 [&] 2.2.10 FT R 45 5

File Edit Format Run 'th-i'uns Window Help |
wport csv - Al _ Eile Edit Shell Debug Qptions Window Help
filename = "Pythonfl B osvM F. osv Python 3.6.2 (v3.6.2:5£d33b5, Jul 8 2017, 04:57:36) [MSC v.1900 64 bit (AMDG4)]
f = open(filename, 1’ ) ?nwigﬂ S —_ —
- Ype COpPYILlg credlts o icense Or More 1NTOormatlonn.
csv_reader = csv, reader (f) 335 :
for row in csv_reader: s======== RESTART: C: \Users\ﬂ&nmstra‘tar"l.Desk'ttrpireadF}rthnnData p?r' ========
print (row) CeiE (FR)°, "®wPEw28 (hw) °, "RE, "KE,
£. cloze () [’ 201806°, ' 9456.8°, ' 38. 03", '6993,1°, '3390°, "34. nr ]
¥ ["201808°, "9409.67, "39.75, "G903. 99" . 3430" , ~36.84"]
| [ 2018047, '9318.96", '41.5, °5888,68°, 3363, '35.79°]
[ 201803°, '8482.99', '43.26', '5031.72°, *3372°, '36.01°]
["201802", " 7506.32", "26.8", "4861.22°, "2791", "26.3" ]
335
/€229 S CSVCPFEARAIES /2210 FHAER

CNETTE
7t Python 53 H Excel #i%£3E

BL *T vA ] Excel €] 2 CSV X 4, 4 7T ¥L 38 CSV L 4 4% 3% A Excel L ., &£
Python P, & 7T VA4 Excel LA F 89 & %5 ko Blde, R ZH “WHEH IR
A% xlsx” XA POHEFEEK, TEWRT,

(1) %% Xlrd B3 A F 24 A pip install xlrd ([ 2.2.11), A KiEIKExcel X
20N

(2) WANE22 12T TR, HTAFHIBEHEIET

- EEE: CAWI nduws‘-,s:,r-;ttmﬂ"u:md e | = L‘H

nibpip install xlwrd

Eile Edit Format Run Options Window | Help

zxlrd
filaName = "534 "
xls = xlrd. npen wnrkhnnk{fllcﬂalcl

sheet = xls.sheets() [0] # 111::]:1 EERAENTE
col = sheet.col_values{(0) # FE 3| : :E':' "“‘%I’IJBI_IET-;:' i
print (col) _ ¢

row = gheet. rov_values(l) # FH{T: BFEEMARITEIHE
print (row)

22,11 22% Xind B3R £12.2.12 5 H A9 SO Rl
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AASJeBurhi 22

Or =xEs
RSB TR

A A% e kR R, B IR R e R AT bk, F
LR A, £OGHHEEE PAE A THITA,

SYETET
(ﬂ h EEIE LR T H R
—. RAFEZ
LM, KRAEFER T ERRHBG KR, RROBERIE, AT

%223,
#6223 HdEREHRH

5 i B
R S ZEHE Py A2 0 A 35 3 31k
AENERPLE | AN TAERIBEAR (MR E )
B BB T ik
A AT B AR

2. #£ Python P % B A AR A, Je s BiEm3R11E & M3k Lag 3 IE-FA CSV A

3. FEAE A B B4R A A 0 F RAS X, 1A LB &N,

—. RAKkE

1. AT AR BT R E BB R, FEAKIEG R AL,

2. BAR L ACRERBEIRFIIAD ik, HFREMNILEALE 2213718
R AR L

FAMSERE R ERFENEEFR —  RENEERFE

| |

SRIE — WARERBHTR

A IE
FHANO AN
| |

csv X 5 TR KA X — —  REHEHRE

2213 MiEss
)
50 %2&E WRAWMESEIERE

(VAN NFEMEH, RETFFNAE B Mt A

EBERN v XHE




,/Qfﬁd%ﬁhﬁﬂﬁﬂl

AL myEn

HABFEILEEZTOHT, Wik TRRAYE A RBA L,
z%ﬁ%ﬂTMm%%%%lﬂ FrititaX e T AR defT R E AW,
3. AN EEF T — KL, Bl ERERTFILFE, Af T HILLEL
LRI, REAFBE XA KR RIE AT EAR? R AT 7 %D?
4. 377 Python a2 %@, ¥ T @ A, BFAALE 569 415 # 4 CSV U,
Chinese Math Physics
A 93.0 91.0 92.0
B 95.0 92.0 85.0
5. 7T/ Python A2 % &, =X LA F A, B H4L R F 69 it #H % Excel LAF,
A Excel R-F3414, KJ5 /& Python P i BRI,
6. F1 ~ 2FR IR AR BRI T &, FHRBEAFH PEANBH RN,
7. BATAAIE S 3R A B S IRIRE B F X, XA T TRAA LRI 0 7 XA
WK R AREG IR

22 HEEXRES5SAN 51
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2.3
Bsai e S 8Tk

o777
FIHE »r >

o HRLEAEH], BB RFUMBHIALE KA,
o TABETMAANIAT, FRABFRN T &,
o TIiREIELMLMA, L RFE LML Z I KA,

B) tnxz
TH TR

Z MM IRERN ZIE, AREH TR BHMAN “X X RERKR", Hit—4
HE3 g ARG H R, INAREMIE—A "R XE”, aEAkiiJL*l'{Z/f%ﬁwa:}k
B3t AR S, Blde, AN “REE—FZR
AZEW G, “Bakk” 4didiEik, 9k
AT RRIGEL L, e =7 YRR “RET
fo 2T EEEE, A BIAAIE & B A1 6
B, “Mew K" 53T KEGTILAFAE,
o AR AKAE, IRRAFARE, AR RET T
VAN E AR 6945 8. 32 5 3F i 2k F2.3.0 K {s S AL B 5 P
18], P3RSz #IEA e T (H23.1),

BE, BLE, —HARZFEWNBEAZ—ZREERAR, 4, tazmiRE
ig? mREENRRARREEL S FEAEMUERENREREET TR RAR?

8 3k A B BB AT DURGE , R P A5 — il 2 AR AR,
FEZHR W ARG AL S eSS P LR h AR BRI, X
R KRR — T, 14, RROARBOT A O Y B E, L
Wi (i % e B A a2 ALY ) BBl B AT 5 p Xt 2

52 H2E W|ROMEBIEXRE
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RO AL A TR E IR . J3hh, BRSEHHF H iBE AR AR A
SER . B CMERE”, L EEATTRAEIZ 0, SUZ RS R E
SRR N T IRESIEIZIRA i, BRI EOR LS, A
TR ABHRE A RIBEE, AR5 A 430 A Rtk AR Ak 2 A A
KAHR

2.3.1 AEEHWULIEERIERE

AT ZVARFE S s Pl & , (B RZ BT AEE B NS
B, RIS RAR, TEHZ A6 B 8 i 7 21X
XS

n, /AR A ] o X AR T R A i R b T R /)
Hz" XA R Wt B rh, SRRV R BRI I £ 5K
bIE g —aRE EIC sk Tk, FEMATTRRF L /NIZ IR 55 7Y 75 WLl ok 5
gk Pk ERXMMEET, HE N Tic s pIrER MEK £ 2 55
PR AR, T SR IE SR AR VTR Wl R S5 A R -

2E MRS . BENS PR BGE — B S5 I LA R 7R 1 U AR O 46
AR, WY 9. “HEREGTMBEE (£2.3.1) #EgsmfL
KOs B A 5 A A R A E ORISR B R, AR ST LA
(M5 THAER, B, b5 RS, FHEEEEE. Khd—
538 DABGER T 3 B C ok S U AR s T4 AL

23,1 —HEFREEHEE

% YE# 5 P AE R A
A ] Python #4723 547 Wes Mckinney | 9787111436737 | 13 8.4 K
HEEEMAESHAK Jiawei Han % | 9787111391401 | 2 &H K
HBEAFEANN Joel Grus 9787115417411 | f3 B34 K

A 2 AL RS . ARG A I B SERE | BA PilE R
BAEAY . A5 R E 42 i\ FOR R E . ARG
s HA N4 H, (BN T TUE Y B 1 A el e AT 45 A 1
E A g AR BCIESCAR Y, ] e AN B slbllan 42 Y . 7 H
B A RS K, MRKEFETARGS AR . EEHk
B B EHE o B Az i AR SR A B

2.3 HURZEMIULSEIEER 53
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BEED
JE 55 1L B 18 25151
s XA, WX FRAELE, BFEE, BB, o T4 E &,

- AR, bk BIIE . IR B F AR

- B, WwREAEIAFEE

- BREFiBAE, B R BPEEIN &, Rk K F fe SRR
WK, doeMP3, HIB K | F I SR A AL A
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2.3.3 HIFEFE

BT BRI 2 8 B AR R A AR,
RZE 52 B\ Mg AR —BU e . I B T — 28 pAb #E 4 R
AVEEIE U . BRI R R BSR4 R e i SR R . RS TR
OCNET ARG CUERe, BIHERE SRR SR, S R BT R
SRR R R —E R A, AR A e — B . PR AUE
RS . BRI TER R 2P IR AR A E AR . M bR 3 5 30 DA K
i — MG . BIEZH . s . SR ESs . fhEskE/ SEH. B
BllE /B, SRS AVEETE VE— M AL SE A

A28 Python H1 Y Pandas #4780 15 16 -

HiRRKCE

B k2 TE B g 0 M PAR % WL, Pandas fili FH ¥ 53 {H NaN /R I
SRRV S B A P A s 8, B R T RloR i Y ok i) A
M. flan, ZRaAdEEmAAE, ALl U,

from pandas import DataFrame
df=DataFrame({'cl1':[©,1,2,None], 'c2':[1,None,2,3]})
#DataFrame: — 4y £ A48 S0 48 45 4

print(df)
print(df.isnull()) #itdEH%is

BATE R UE 234~ . ATLAER], 7 Python 1, None {H 238
PR Bk (B NaN . 75 SRS R EA KR Z e, o] DLt 28007
A TR A REE, Flan, BT LD AR E R E R R T s A,

cl c2

0 0.0 1.0 G

I 1.0 NN (AN Y (T

3 NaW 3.0

. " 2 from pandas import DataFrame

! | missing df=DataFrame({'c1':[0,1,2,None], 'c2':[1,None,2,3]})

3 m]_?singz 3 #DEtaFr‘EmE::-ﬁ-Eﬁ’]fk%&ﬁ-ﬁ-ﬁi*%fﬁ%i]

0 0.0 1.0

% 21 50 print(df.fillna( 'missing')) #&dE4k & 1A45EH A Amissing

4 4.8 23 print(df.fillna(df.mean())) ##ciEsk & {045 F 3 & A1 9 438093914

0 0.0 NaN

1 1.0 Nal

2 2.0 2.0 df.ix[@,1]=None #1X 5 047 5 19 S8 4 B kA

el e2

! 10 20 print(df)

E»p"i‘aﬁ 30 print(df.fillna(method="bFfill",limit=1))#4%IE 5 8 69 16 40 bk % 14
FEAH 53 ) 42 missing . P{E LA SR FRIAEL . AR 8 Jo) el (E B b R 2R {E IS
185%E 1 bfill (hack fill ) Jrk AT HFE; [T H] limit 285020 1 BR | 22k
W, XEEE TR NP AE SR EMAESBE, R —
AR
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ARAS hxrA R
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SRR AP, Al AE PRI e 7 2O S8 8 B g . (HB R {H
B2 HEEREA R, Al ek ERx i f o Er s, #lan,
HE X RFRERAER =R =, Al R A LL R

from pandas import DataFrame,np
df=DataFrame({'one':np.arange(0,0.7,0.1), 'two':np.arange(0,0.7,0.1)})
#DataFrame: —#Ed) AR M AR 42

df.ix[0,0]=None #iX B FHOITH0F| S B AM kA
df.ix[1:3,0:2]=None #iIXH 51.2.347%:0,1,29| 4048 h ek R {0
df['three' ]=np.nan #3815 H Sk (A
print(df)
print(df.dropna()) #4ir 11 R A9 40, B iAhow="any"
print(df.dropna(how="'all"')) #4i it B 0 4L
print(df.dropna(how="'all"',axis=1))  ##r itk et
ong two
o 0.0 0.0
BATHRWE23.6 i, BIFQIRE T dIFHA THRME, FIH |5 6o
\ : 0.4 0.4
dropna(how,axis) i JEELHE, BRINEDIL T, dropna() IS % how = 'any’, &5 0.5
one two three
Nall 0.0 Hall

BIA — A~ %005 0 NaN 25 PR #8478 S0 R . axis FH 48 € PR 1T 2R
I, 0GR EBRIZAT, MUREERIZS.

M LR == O [ - A

0.6 0.6 HNaN
Enpty DataFrame
Columns: [one, two, three]

wlNITRREE ene o chee
S ERYEE R, —BORU, BaEmsAA—E BiE i
S Sr b IE TR (E, EERIE AR AL R PORSE . B
G oL A Y P e R e AR B RE , AT AL R SRS

=]
o=
&

W TR O B L R = o O
=
&
=
&

from pandas import DataFrame

df=DataFrame({'Name':['A','B','C'], 'Age':[-1,14,125]}) [23.6 EfT458

#DataFrame: — 4 R AR 4L 44

print(df) e . Age Name

print(df.query("Age>=0 and Age<=118")) #¥irdi LIk w15 094 3% Iil 1411 g
BATEE R NE 2.3.7 7R e e

£ 44 B
K TRV >5>

BRESHIESTRER

A T AR M, T L — S s

6], A EIE RIS s, BN, {4 drop_duplicates J5% A LA g *;* g

7 AR T RO, AR 113

g 2 4

from pandas import DataFrame L B

df=DataFrame({'A':[1,1,2,2],'B":[3,3,4,4]}) B 1 3

print(df) 8 5 4
print(df.drop _duplicates()) #4%iE § #036 27>

BT R WA 2.3.8 s - K238 EIT4AR
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AFHFRYPHEANE T DAREGRAIYE, BB BT S IR T
ERERE., AP —SH10 min RE— KRB EBIRE, K IE 0 BIE Fe 1B ot e i 3 HE
5|, AAEL, Al FEek, FERALHERE, BEARE; 5 —4%410 min
KRE—RmtaB 44 (Particulate Matter 2.5, PM,. ) 1&, R4 69835 4 2 de 0 8] 1% 3
HeF), LAEESKEE, BEEERERRAFARRT .

=, ERAES

10 min M B — R, HFRERTLEIE S, L AHE/NEErELE—K
SR, REFPM, ME, Bk AL NaN &7, Je R4 S0k R A %Rl a9 448, e
2 e BB ) R L6 0T )G W A 2 AR 64 T S MEAE = 4

=, HRTR

(1) BRI, FHAARXELERRGUE (REFTRPATAE G I axsFo
bxls ) #HATTAF %,

(2) 4% J1 Pandas ¥ 49 T i X Excel 40 3% .

(3) 18 F 8 merge() BATIESIF, BRI HEAF, KE S,

(4) A7, mBASFHER

. R

#-*- coding: UTF-8 -*-

#FAE

import xlrd, xlwt
import time,datetime
import pandas as pd

#ix 7% 12
file a="a.xls'
file_b="b.xls’

listdata_a = [['#/"', @&, BAE"]] #IR RAR A AL IS 69 4
listdata b = [['8F/E]", 'PM2.5"]]
clearedfile a = 'a_copy’

clearedfile b = 'b_copy'

def clear data(file,listdata,clrfile): #im ik B R A7 A Excel SLAF
#47 FHAE CAF
data=x1lrd.open_workbook(file)
table=data.sheet by name(u'Sensor Data') #ifiif ZAR3EAF TAER
nrows=table.nrows  #id il TAF & 69 5 474
#ik % AR
for rownum in range(1,nrows): #8 —AA3R kil — K LAF

rowdata bf = table.row _values(rownum-1) # % #[4769 a7 — 47438
rowdata_nw = table.row_values(rownum) # LArATaE
hour_nw = (rowdata nw[©])[11:13] # S AT4T e et )
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# MpEATe) IR ST R A, BaTdT
new _time nw = (rowdata nw[©])[©:13] + ":00:00"
#7072 SR AR AR, RAETIR
if ((rowdata bf[©])[©:19] <= new_time nw <= (rowdata nw[@©])[©:19]):
if (clrfile == 'a _copy'): #ALFRI8 F BB R AR UL
new_rowdate = [new_time_nw,round((rowdata_bf[1] + rowdata_nw
[1])/2,1),round((rowdata _bf[2] + rowdata nw[2])/2,1)]
if (clrfile == 'b copy"): #ALFEPM2, S4LHE PR 142 L
new_rowdate = [new time nw,round((rowdata bf[1] + rowdata nw
[1])/2,1)]
listdata.append(new_rowdate)
# RAH
f = xlwt.Workbook() #%]i T4E%
sheetl = f.add_sheet(u'sheetl’',cell_overwrite_ok=True) #t]ifsheet
for i in range(len(listdata)):
for j in range(len(listdata[i])):
sheetl.write(i,j, (listdata[i])[]j])
f.save(clrfile + '.x1s')#{&4 X+
clear_data(file a,listdata a,clearedfile_a)
clear_data(file_b,listdata_b,clearedfile_b)
# 4tivvkis é9a, btk
dfl = pd.read_excel("a_copy.xls")

df2 = pd.read_excel("b_copy.x1s")
df3 = pd.merge(dfl,df2,how = 'outer',on = '&f/E"',sort = 'True')
print(df3)
df3.to_excel("MergeDates.x1s",sheet _name = 'sheetl’)
A, BFETER
= A= Iy
BATRFWERTAEE 239,
>y
= RESTART: C:\Users\Administrator\Desktop\testMergeExcle\WetherDataClear.py =
B i = gg PH2. 5
0 2016-02-25 12:00:00 12.6 .6 3.8
1 2016-02-25 13:00:00  13.5 qa.g 3.8
2 2016-02-25 14:00:00 14.2  43.2  37.4
3 2016-02-25 15:00:00 14.9  40.6 32.0
q 2016-02-25 16:00:00 14.6  40.6 33.0
5 2016-02-25 17:00:00 13.3  43.7 31.9
6 2016-02-25 18:00:00 12.0 46.1  35.4
T 2016-02-265 19:00:00 11.1  60.8 32.5
8 2016-02-25 20:00:00 10.1  64.2 42.0
9 2016-02-25 21:00:00 9.3 59.9 36.5
10 2016-02-25 22:00:00 8.8 64.7 30.6
11 2016-02-25 23:00:00 8.9 65.7 3d.1
12 2016-02-26 00:00:00 8.7 67.9 37.6
13 2016-02-26 01:00:00 8.2 70.7T 39.0
14 2016-02-26 02:00:00 .1 721 35.2
15 2016-02-26 03:00:00 6.8 T4.T 36.5
16 2016-02-26 04:00:00 7.3 73.2 48.0
17 2016-02-26 06:00:00 6.4  77.8 Nal
18 2016-02-26 07:00:00 5.8 81.6 Nal
19 2016-02-26 08:00:00 8.3 70.9 39.0
20 2016-02-26 09:00:00 12.2  62.7 33.8
21 2016-02-26 10:00:00 14.1  67.5  36.4
22 2016-02-26 11:00:00 16.3 61.4  38.9
23 2016-02-26 12:00:00 17.5 45.3  38.1
24 2016-02-26 13:00:00 19.0  41.1  33.5
25 2016-02-26 14:00:00 18.5 4.9  3l.1
26 2016-02-26 15:00:00 18.3 41.7 33.4
27 2016-02-26 16:00:00 17.7  41.0  33.0
28 2016-02-26 17:00:00 16.4  48.4  33.3
29 2016-02-26 18:00:00 15.3 54.0  38.4
5326  2016-12-30 10:00:00 7.0 68.3 30.9
5327  2016-12-30 11:00:00 8.4 64.1 31.2
23.9 Efrg5g
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5. Pandas F 89 £ ZIh L2+ A7 F A Pandas F 09356 24+ 47
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MySQL

Oracle

Microsoft SQL Server

2. THRIHZEMYSQL, REBRFHIEHE, MFARPLAMANGIEX
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REIE R AL IR

K¥PEe R, F2hE N30T Rt T LR,

* Hadoop &2 — AN 9% 2f K EHAEHAT 5 A XA AR AER . Hadoop #I1ER F %
3 89 1% 7t #k £ HDFS ( Hadoop Distributed File System ) ## MapReduce, HDFS # i & 49
HBERBEGAE DL, T MapReduce 4 #F 6 3B R—AT H H 88

» Hive /2 — A3 & /£ Hadoop L8 FF R 4% € & A #hik 56, @it Hive T vA 2 44 38
BEATAREC, iAo mdR, VAR LM IR, Ff3F Hadoop £ K #48 XAt AT & H) fn 2L 22
. Hived# 4T —#F | £ 69 £ MLSQL 89 & 4975 3 HiveQL, XA M A SQLH A F &9
BAFEFBET F1Z,
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B “REFFBERID FE; “FRELER” F6) “FLRE” FRFT “RFFLR”
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B BB A5 R E N Excel A& X CSV X4
ITHFSQLIEG  ENRARE, etk “Ab " 9REEITF, %4it2018F)UA
FERTOHENAERAELE, TR bFah-F3H44, LK% RIBIKF] Excel 3 CSV
R, ARG HEESITEES .

3.3.4 ZwiEXILSQLE N

SQL A LU A AR P A i = b, T 80E O .
WAL Python 3 52 B SQL 1) F) ] FH FIVRSCHR ) S

CNETTE
Python 5 MySQL %%

Gk, HEACMDHARFTITRE, MALTIES, % PyMySQL (% & A Fik

#: Python 5 MySQL ),
pip3 install PyMySQL
R, 4T%Pythonﬁ@£§;’fi'§fﬂ, %ﬁﬁipythnniﬁ‘, BTN T /8915 &) LT VA 5| N

PyMySQL % .

import pymysql

§T FF Python A9 4 B2 71 11, B7 & Python X4, 5] A PyMySQL J&,
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#3335 #HEBH
SH 2 eS8 BEAA
host F4F MySQL JI %~ 25 Hu 3t
port HF MySQL R 4 & 3% 2 5
user FHE R P4
passwd FHF P %
db FH P AR F 2 A
charset TP F 4t

WE e R A S U R o

db= pymysql connect ( host
user = 'root', passwd =

charset="utf8'

)

='localhost’, port 3306,
'123456', db = 'F A EF LR

H T EE PE TP O BUE S A T SC, A T B IR ELAY, RS
RO AR SO e TP R S — 74545, lin UTF-8.
SEREFR RIS UNT .

import pymysql

db=pymysql.connect(host="1localhost',port=3306,user="root', passwd= '123456',

db= 'F A+ LME ', charset='utf8')
cursor = db.cursor()

sql="'select # &, AL from FEEZLL"

cursor.execute(sqgl)
results=cursor.fetchall()
for row in results:

xm=row[@]

bj=row[1]

print('#%; ',xm," H&. ',bj)
cursor.close();
db.close();

: B—(02)M
: m—(03)M
: E—(03)M
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3. NRAFIT: BAEHIZRIEEIG MR T 7 RRE LR — NI F S
&, it RSHEGE FLEEN T T IE? 23X & F Python, &3 — A 7T A{EF]
B0 %R B RKIEFE D R,

—. B BH¥E
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fan, —seiRigfE, R X RMBRSEERIET I RIS ER. TR
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B, FHRER AN AL IH A, REFREFP 340 “Z" AOSURE

AT TEEZ
B, RRFHUARABEHRARA T RARERMTIES . BIRCHELAE, &
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import pandas as pd

from matplotlib import pyplot as plt
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plt.rcParams|[ 'font.sans-serif']=['SimHei' ]
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#3| A AR ) 2R 40 S e
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#35 Bt 9] &b " AT A 4h
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import pandas as pd

from matplotlib import pyplot as plt

#88 F LFASimHei ' ( 24k )

plt.rcParams[ 'font.sans-serif']=["'SimHei’]
#AN ' BEGASL  x1sx "' P SR I R AR

5 Adk=pd. DataFrame(pd.read excel('D:\\iiT?fxii-X15X ))

#E I ASHIRE SRS EF o R w AN g R,
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#is A4l . hist(bins=4)
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plt.xlabel('3#tis Ad /A" ),plt ylabel (' EEAZ/A")

plt.show()

T AR e RE 2 NG DL S RE FR
2 = 2o n A, Jf H B shgtita 1
DX 18] N OREA B, AR5 DL E T KRG IE
itk (E4.1.4), ATLLE WA 5
R PR BE A N 18 AT LATR A 3t W]
AR o P SR A AR S

M 5Pk, AT LAFE ] —prifEye
L N X R g e AT e b, PR S 5k
i, FEXS A X TP B A T
i, A A 2 T I R 14 48 B A e /K-
A, 28 AR AR AR
St SRR st auT b, fei
BERh A SR AR

ﬂ'.‘ff:,'l'}' -ff- A3 R

o A6 E A E

5 Python & & P
i B Excel 89 4R |
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BEAS/A

Mg A%
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ARAS hxrA R

@ R 534 53 A i3 ) 3 R

RS Ey ke, SAAKXE, FEEMAXITH, RETHIATEGSAR
MAE R, REst “FAE LR BEEFH “FA” HBRFHE. Bilsa
RIGHATHAT, TR AAEA 6 F AR FH e IAE,

R X%
B8O HTk PRSI s, RS SERRIfIE &,

AT, HREB) SR —F k. XIMITERARE R, HE
YRAN T 2% HOMELT BT iR TR A 22 B2 LA M B 2 EATE
S NZ A HEBEAN 7 08, R R Bl A SR O 4 BE R AR R s A2
TERY BRI

filtn, FoEmHE - MESME DR (R4.1.2), FEAEHR
PRI . o A RR . BCE A RS X AR ST T B AL

#4112 FEHFER
x5 KR HE S
i ) £8 | @ | F8 |[#HBZ| FE |HEHZ| £0 (HEHEL| £H | FE
da Ft FR ES 5 EHR| & | AN (I | FA | FA | BA
¥ (/147) 5 5 9 4 3 2 7 10 8 12
Wt (/L/ )| 5 5 10 8 3 2 12 13 20 6

$5 K HH Python | A% s b 3R R &5 it .

import pandas as pd
from matplntllb import pyplot as plt

#i8 A P L FAR'SimHei'( 2R )
plt.rcParams['font.sans-serif'] = ['SimHei']
#AR B b L RAR A — A8 h T & 6 2%
B = pd.DataFrame({ ' £# ":["KRRE"',"KE"',"KR"',"RE",'#RE","F&E","HK%E",
'WE,'AR','AR'],

= [ xE ' PE PR, HEZ L, PE,,'HBEE,EH,
'HHZ,'xH','PH"],

BAULER AR R, AR R AT R,

]{ l}l:f;rklljlgﬁjltll]’

#5T o

FHUER =

# R SUAAR R = K R P 4T A R 7R BIAE RS
plt. ple(,r””iﬂrich'] ioc['M#£"],1labels = i 3%EA|.columns,autopct="%1.2f%%")
plt.title(' A=

I'é-i'_"il%l

KR "EAHH &5,

:[5,5.9.4,3,3,7,18,8,12],
‘ﬂ%':[5,5,19,8,3,2,12,13,29,6}})
FrB ey EHIEAIT R E— DI AR

pd crosstab(@su['£A'], A F#k'])
print (/X% 5])

}_tjt!f, K.rﬁr l'L )

plt.show()
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A AL A rrh 2

BrafriEi g Rk 4.1.5 fiE4.1.6 —
s o
i PEH HHEE E£H
(7 i
KE 2 1 1
KnE 1 1 1
HE 1 1
4.1.5 fa pgEERTT F4.1.6 UHAE
[T
L g
2 X5 Hr i
FIR XM ik, St IBitiT % REFR
fENMEL B, RAFEGELT f
lfxlﬁﬁ'f@ﬁ%ﬁiﬁfma ﬁﬁ%fﬁv A ﬁﬁ,&;ﬁﬁ ﬁ%ﬁ'* Iif%ff-' e
. Iod);:
FRTANFREAT—AIRE, # - HEE -J@T*ﬂﬁg'—j—-
Yo, THILEHRFEREFAE, BF ‘ *__ Y i |
WX Gt X EWGRE, THAE TR KRN | EREE e
AT T K AR, HAFRE AL S

(B4.1.7), #HER PO SHEITE R,

@a;ﬁﬁﬂﬁh
i A = i A 5k B89 B R

I RBESHALEZBFIIARAE SRR QL =, FAZIA SV EH, &
#) A crosstab() F 4] 3 — A X LI R R AT, I T VAR pie() S 2 R MORFB
A, R BE—BE (AFE4.1.6),

A%

VR BTk R i R E A — R AR I — RO AR Y — MK
A DGR B A AR R 928 P AT PO, AT B e
PBHUEE, o, PO — AN SR, RG] 4
VR EEAV R Y R, PRk e BUE
Y BOR B B TR A0, 53 5505 0 T £ 19 35 e 5 ik
5 D T L 5 A KR T A bR e ) D K T S, B
K] AR SEAZ X Lo SCEE R bl R, BCPEISERLAE, (T iRTHR
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/\lﬂ%@"ﬁ%fﬁ i'!'

SLNA T

il hn, HRLH AU A AR XOR B o LA X8, SRR SEiT
AN XS Y EPRS SR RO S R0 (324.1.3), b1 RAENE R [k
ARG —F 3, OB R B fe 0070 B S 5 98 1 A 70

WY 43
X413 BP0 ARG S A
R | F/R G/ R R | I/ R /R
HEX 59 27 X 14 74 53
H X 2 40 7| #EX 15 67 50
X3 60 9 #X 16 63 59
X 4 50 73 X 17 41 0
#X 5 54 60 # X 18 46 67
#HEX 6 53 69 #H X 19 54 36
WX T 47 81 # X 20 63 8
H X 8 55 53 # X 21 37 25
HE9 64 54 # X 22 58 52
#H X 10 77 75 # X 23 91 43
#X 11 63 58 # X 24 34 57
H X 12 41 56 # X 25 29 35
HX 13 77 87
i 5 FIEEFFANE .

import pandas as pd
#3F FINumpy & , 5% % A np
import numpy as np
from matplotlib import pyplot as plt
#if ] P LF 4 SimHei '( 24k )
plt.rcParams['font.sans-serif']=['SimHei']
# I 3 EE AL F  xLsx” P NSRS AR B A AR BT
4t ¥ =pd.DataFrame(pd.read_excel('D:\\¥ %3 B4 ¥ .x1sx"))
#mean () sEnumpy P K- 31869 Fdl ,axis=0k T RKE— 7 6) T3 X B2 57 35" P oy andk
P T 34 {0 A 45 R A1) AT e e P ¥ S
F ¥ F=np.mean(# &, axis=0)
x=range(0,2)
#UAXSCAR A Bdh T3 A E T HR A W R — AR
plt.bar(x,-F#¥3¥)
plt.xticks(x,-F3i#.index)
plt.ylabel('4&/2");plt.title(" VA MIHB S HEE")
#4 B P AR IRRTF
for a,b in zip(x,F3¥#F):
plt.text(a, b+0.85, '%s' %int(b), ha='center', va= 'bottom',fontsize=11)
plt.show()
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f//i_.ﬁﬂ dﬂﬁ% f§ h j%zi jzl;

EITSNESREE

217 B S H H DataFrame() BREC S A BT TR

501
P, SRJ5 FH Numpy Y mean() PR ZSC 5 EF 5 Fi i) &
W ) - 2 B0, - Pyplot L8 v Y bar() PRZX %3{]
W RREARE (P418), WEHAT | 2

i HH PR RIS 25180 DX 20 A P-4 0

5780 A

E4.1.8 FE 0 Hrikas 2  HER E
[ .

L AR
DataFrame f& 91

DataFrame & —# f A A G ELEH, 045 —AH 097, FITUAZLREY
18 £ A DataFrame B B A 47 % 5] index #2 9] & 3| columns, FT @4 H — /b 5t fo
DataFrame #9425 .

import pandas as pd

data = {
‘grade':['Gradel’, 'Gradel', 'Gradel’', 'Grade2', 'Grade2'],
‘class':["Classl',"'Class2', 'Class3", "Classl”, ‘Class2’ ],
"member':[43,45,44,46,47]}

s = pd.DataFrame(data)

print(s)

class grade member
@ Classl Gradel 43
1 Class2 Gradel 45
2 C(Class3 Gradel 44
3 Classl Grade2 46
4 (Class2 Grade2 47

WAL P T, £ F $data PAR R B 3K T grade. class, member = 21 44 3%, 1252
DataFrame 897 R 3| 5t R iz B F M A R, MABRFHEFHNAF 8 shHEF] . 2R
% DataFrame #9 7] 3% B35 2R 4HE9], #£F A columns RI5 27| K3 69577, R E
M PR A HE, W4E A drop() FEK .

HEXD &

MG A Xt Bk b HAA B R bR it T ot ik, HE
X SR B R R AR E R b, BRMIAR S AH G lh)
KA E VRIS G T HE R s RS . EE AU
FILTTH: WERRZHA KR, WERRZE LR EVIRE;
7 PSS i 2Z (8] 1 — MO R (B 000 5 PR 28 Al T H(ED RN S P {22 1]
2257, Blan, 17— B A R B2 5 KPS B,
WX R IEAH GG R s ey —I, BEEZTTKFAHE K,
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ARAS hxrA R

"""" Jf ﬁaéﬁﬁ“}i AR, S MRl A C KR
TR A fan, F4.1.42F4FEF W AR A AT e AT
:xméﬁiﬁx: {5 LA B A 5 B N A 72 BB ( gross domestic product, GDP ). A, A
MR GDPARKHR. HE PN Python R L BURHELT OGS
%414 AT LGS GDP ¥
T it & e /% GDP/ 4L Aa/FA | A¥GDP/ AL
IREL 18.91 21 500 1 404 153 133.9
L 15.68 30 133 2 418 124 619.5
x| 14.28 22 286 1 090 204 458.7
£l 3 12.13 28 000 2171 128 972.8
A 3.94 12 556 919 136 626.8
AKX 1.91 13 400 1077 124 419.7
i M 1.89 7 128 757 94 161.16
5 M 1.78 5 485 919 59 684.44
I 5 HEEFF A0 F .

import pandas as pd
import numpy as np
from matplotlib import pyplot as plt
#iF A o SLFAR " SimHed (AR )
plt.rcParams[ 'font.sans-serif'] = ['SimHei']
#MHRIE B AT xLsx” P A SR FF A SR ML AR A 2R
AiIEHIE = pd.DataFrame(pd read_excel('D:\\&i& $f7.x1lsx"'))
#45 2 ) 69 | 58 F AT P A A AT L B
FIBHIE] BE B '] = REHIE[" B A A ] str.strip(“%”) .astype(float) /100
#I A BT P AR BT A K AT I B R BAM A AR
MAE = KEHIE.corr()
#AAT X" 5 R A ke 2SR A BREFE( BIEA S )
maxn = len(#8%/%.iloc[@])
#6) 3 — AT A et R R B B G e Bt R B
y = range(1,maxn)
#0) 32 5 th B p a4 K A X B HEA G AR B
for 1 in y:
#HEE AR B P A AT B AR AR
plt.barh(i,#8% % .iloc[@,maxn-i])
# A HOB AR IR T
plt.text(#8%/& .iloc[0,1i]-0.05, maxn-i, '%.2f%%' %(#8%/%.iloc[@,i] * 1@0),
ha = 'center', va = 'bottom',fontsize = 11)
plt.xticks(np.arange(©,1,0.1),labels = ['0%"','10%"',"'20%"',"'30%"','40%"',"'50%", '60%",
'?9%','39%','99%*])
4 A & O b AR EARA
plt yticks(y, A% .index[1:][::-1])
plt.title( " & uélsaX EH4T")

plt.show()
DL R F H corr() PR DU B EATAH G i b o5, iS4
R 1, RFMICHMGE, ME4.1.9 BoRE R LIE 1, GDP
AO(EL A & L ) AH DG BE fe i, 1A 510 85.39%, HIKJE 5 N A K
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AASJeBurhi 22

B, a5 A GDP AR .

Wi bR T

L OREBAIE, RS AR
R AR B AR K Bl
R WAL HBAINER, K|
A EA, AENXERGNE LA
LT 548, 2B TRATHAR L
B EEAMERAT O FH L

&P/ LT

AO/A A

e LA ARA
I:;. 15‘ a;" mg" “;h “;‘ “;'} ?&" E;" -'n.------------------------------------
%14.1.9 FHAH KA i3 3] a9 bR ]
) mxEm
W R AR L HE T A A s s 2019460P (/{Z7%)

HATE SRR —FEE, K | T
WAk, HATHAE T AL | U
FUARIGE P, B BHEATRE, g | T
A, AR MHATAE. PR SRS | 2

B ERREHAIHEF -

BE. wmREHIE /L4 7 GDP g . | | | |
BEHTE (£ E4.1.10), A S
Python 4 #2 52 3.7 F4.1.10 FHE B ik f B a9 R P
SNEIE

BEYRESFE

1. R 415 P 25 JUAP BB AT T ik
2415 H BRI E

Ak EARBE 2545115 BB
AT i
i e ~
XX 5k

¥ o5tk
A& M ik
2. P PARAREREASREHRME, KR2018FHEAKBEMNKERZ A RE

TRIREIE, RFE LR BESN T EI N —F LR A EHERIK,
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41.3 HIEZIE

KRB PRGN 20 22 70 - U Rk R i . A fiTad it £
Wi s . ARACEICIE PSS, an] DMESE [ s . A
KRBT “BHECE" ISR EER, HAmEaEs, Sk
e R AT AL B . BRAIL T e AL o —Fh e priseoR, BATEE
AR, PLERMAFERY A EEREAE B RIRET] -

B KRB RGN Vil RLs & TAEREL, RE24e
M IR Ay 4 R B 4 b, AT a] LA4x T 5 TR ok H 2SSk A9
B, HFAEIENZHP RGRMOTRR S . FIR, B R
A FRIE TR AT, A RO I 220 b 3R A7 A% 4 /Y
Bt XL RE R 1 G 55 S 0F T Al S iolk 55 45, TS
— Y RSCIE 2 AR A ) J 3 26 KRR HAE Tt Y Al

W . JTHEN | 25 Fof S R el 28 S AR Bl 1 2800 Ak B A X R
(E4.1.11)., BNXLEARIEARBIE T, #@dBRRER ., B2
P A HrEORTRHCHR, © O SR AP

HEZ3I T RERIRAR

FRI;FAEL “BETEEIFOHER AEOTH, AT HEETEL S
HrATIR I &G 373 R VA B A s g BRIk,

BEED

BTz MK . AsEae, AWM SR, BEYLAYSEPR
R, REE SRR AT ARER, (B XHEA
TEME A BRI B, TRz, IR RA
FORHAHR) . SRR, ERATRABN—1 K.

T2 A 2 R A R38R R Bt T H P A (R R
gt LR RiREEER . Plaved . RXRSE (K
e SUESINEST var DL SR WAV BN B R S Il e Y E e

BRI IR R H

[ E6)1)] TR M2 TR T B, WRmitft@mpsi£s, T+
BAEZEFTAHLENEABTRER AR B, WA, BEHIEER, AANLE
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T8y XNitAT S AR, PSRRI LEIEN F X, 25k B T I
[%1’@]2] W s il AR E R 4 1ﬁlﬂ#¢b%zéﬁﬁﬂﬁ’@ﬁiﬁ, EAH “HhE

R R RIE A XRFHCAHBEHESE B ERBF R RER LW E G H

B “RETERROMERABEN B & FEERT, JERERBELBRALER,

EWE R % (B H 8L LM Bk FAiTh ) 69k ek b, 22 = AR 4E %

Fo ) P ABDAESE M, KT LA B s ARPL GG B B3 R R BR 4G E dn, AT e ARMAR

B . BEBLWERFE LM ADPLERXH? ENEEFEZEI DR, Mg 35
s 22 B 4n R 7

BCHEAZ A FURCE 0 b #02 ERCHE TP 4R i — 2 M E A B 1&7&__&&

HAMEWR, EMESHEIONEAFARR . BB, % aamai,
TR SN ) 7 R BRI, SERBOR RIS, W s sde e |

DAA 3] b RS A S DU BEE K, T

BRI R et . Hlasses) | RS, SRR G (A REAASE
e fE KR, AL, LR AR LA R kL B
KA AR SR A

E;;; KER RN
A% WACIPUE- IRk S & : Dkt

A 411248 —NEens B % P RFRATIZ®R, RIE P ORFIE, RETHR
AR IS4  FLMR e  AR

HERIR

P804 A ki
wyre s, DA3E N IZIE M
FURKENTE

B HHER

1.7 ik 7 3 Hc AR
2.7 B B AR
3. TR R AE
4. A7 W

HETULE
1. & P #AT £
2. A A & P AFAE

3. tBA R XAFE P #hHE

HERR

o

W ————— AR AR ML % 5] M A 4 R
KRB EREED, fw, HE

wREME R k= | EEHTIS, BNk

YN T W, HARR 2 RN

CERRLIE SRS Iak
HEREEALL?, HEEAKFELENTE, FRHBBEZEHENL
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X MR RSEIE” BIFEEE S

—. MBE3

HFCZERAGWE R AHIEN A, JATAT o4 T4,

L RAMWHHE, SWEFRRA—FEGEANERAEL

2. RANWUHy Mk, REAREREREEIN, W ARBRALEARETERT
B9 A8 KM

3. U A 2 A M AT HE -

=, MA%E

1. REZBIESH 7 EAIREIIK? 5 AT RAERMGSHEEAL, HRIAAHET
Y AZ AT R A AR AT AL 7

2. B TAMETHRIFBRATHN, REFTALA AN E? wildEFL
w AR F T, &

>

AL g

1 BB AR R FLRAB AT ok 09 S AR

2. UL, RAEEF P EETEAFEM PG RARIATY AT, KA RNk,
MADWERZMF AT

3. R Ly ERTH M ETIR—AEN, T2 BRI FE,

4. ERMIZREESATH AR A, FH R L RIFES AT F H AL,

5. T MBRELSNTHBEZEG XA, TS ExrtEgie (k) 95 k2R,

6. ML IEIZIG B4, TMHE S X TRIBIZHE iR,
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FIBIR e

o T BB TAAE KA, NIRBIE TN E L,
o FHRBIETMAK T A F ik, REHTARMEGIS .
o #E484E | Python & 3 4 B 3 TALIL G A2 5

K
BRI CKEE) AL

[£601) HRBRETHME, 24—
ey it AL, BRZE PR EET | [—— —

BR (H421), e
[%412] FRSBETRAKRTALS | - o

BRERABMATADGEL, RAMEHE | ST

i, A vk, FHAE/ RETH E‘: ~

¥, EMERMETH, BT ELHEHR, |

[%46)3) KBRS F5 @R BEAPIFT 5 @mmmmmmmmmmmm

m; m—m

K6 ih, Wik BIRAT B934 (4 GDP
B BRIEBHIE. WMTRITRIES),
EREERF R MBI A TR, BB ATHERELRE TG A TR,

B HETHATURAMNFERMT2FNRZ? METEEATLHH?

F4.2.1 EEGH R EAGEHE

FOAE T AR 2 8 SO e 4 B 2 A T AR TR R, AT Bk
HEEPE PGS B2 B k. el AL e DA P B,
WL RIR . BBILASON AR R, JRYERS R SR, AR L
AR RE . O AT Ak T A Bl AT S 0 R A RS T B )
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AR, FEPREEE IR A N
4.21 EHERR4L I E

A CIEIR R SSIUNUR RIS 234 6/ S SN = BUR: 821k 61 e [E1 ] DR
TERHK, AISRZESI MR BEE e EH, LA —0rshsny .. wl
PSR

EIE S d5c B & T A% . W BRI A DA . FRIR
B, el iU ESE, b A =eE, mRE, B, 6
. AL SR EISERAL, R Y R R AN [R] B R AL
Ko EDEATLUERASHIBGE shasny, A 480y, WA =4E).

LB B3R 4t 7 B B R ORI A R

1. M AEEELRTE, LREENE ZHRTEFR, e ef, 4§55
iE A OUR R A6 X BT .
2. 5 A RGFE, THRIGERRGEEXNF 5 % ARG Re9est4EA

4.2.2 FHERI{RL TR

— ORI, X T T AR AR A BR A P 4.2 2 FR

EFe s AREA _ | RBED  AERA | REXE A THE

122 F4E LURDH

Y [#] A A GIEEEI GRRERSS
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AR ATE PR . BB XA LSS R AT Bl PR X
BREE" XA R, IARX A lE B TE R S IR G B R IE .

EAFRAGEY . WRRAE W AB S EIC R R, 5in]
VLR 7 A O A8 2R P AR . AR JCHE HERR UM B4 L
TERE TR, AT LU 2 B Ay EE A, anikiE . AR
Bl PrekE S, IXRERURESE Jr i 1 A F AR IR B SC AR

iR AW 3G AT, B EEA R EIE RS, X B R B &L
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B A BRI G AR B 26 A
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A AL kxR 2L

o7k, MERE#HITEM, HRREHCRER. flan, XEFR
B AR S AR R B IR AR AR A PR TR SR

C)r mxEw
S L T T DA T LA

T AMA T JUAN 75 i 3 3B 3 AT T AL

HIRAMAE A, RERHL, AR EGR DAL T KRR, Flde, A
AR A 69 KK & BRI R A

BB EXAAB, BAESALENIEN, HREMNIMGX R, HFHL
ABEBRAER, TR E RS TARE,

K at R Ao Z W AL, Hlde, BERZERE B FBBLEEH, THREAFZN
T, HHREAEA T T ZANAREEE,

ik “FH” Rk, BEABALIRE, TEEEFREL, HEZAHESTH
R, HRAXZRE.

B%: WREMXBR—NELKG R, EARELHEFFETFHEE T RS
TR AR ST, VRFE AT BB 7 T Ak S B B HEAT AT ALY

4.2.3 mIBLIMEFERTNL

Matplotlib J& Python 1Y) —4E 2 K%, FI & vl AHIAEZ R g it &
B, SINERT DA E R BN, A GUL R

falan, ZNBAFTAE 27 2] /NG 20 AR TR A s ] B A0 R SR
PEAT TAEER, BRAERE P X Se R R A0 O, AT T IRAIE
YE R Hr B2

K H plot() PRECRZ T2 B (E14.2.3), FAEFUF .

import matplotlib.pyplot as plt R4 20194 2—11 BiRAE., BE. PM25FHHE
plt.title(" ¥k 72019F2-11 7 & & R /E . T BE

PM2.5-F3446") #EA RGN 0] IR,

plt.xlabel(" A#&") #iEdhAT A

plt.ylabel("344") # U Ah AR 5 =

plt.plot(yf,wd,linestyle="- 50

',color="red',marker="'<") #wd R iR L E

plt.plot(yf,sd,linestyle="- 40

'‘,color="'green',marker="<") #sdfFiEE % LB Cs T r/
plt.plot(yf,pm,linestyle="-

',color="blue',mar 204 /\
ker="<") #PM2.5

plt.legend(['i&/&"',"iR/AZ"', 'PM2.5"']) #E 2 4 6 8 10
plt.show() #2 7 EE Ath
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4.2 FEOMLESEIERE 123

AL NI, REAAT T it



ARAS hxrA R

B9, X BRI M Matplotlib FFr 5| A Pyplot /E R plt, $551%
B ERARE ., S x %, BRI T A G i &g,
N0 TR BE . R RE K PM, BME, AL, SE
BT R, = RITK T S E LR = MIERE R,

_ Pyplot & 3 5%
 Matplodib & 1 8 — 4 |
AR, THEAR
HE TR AR A

MEBEAHOEY. | legend() AT BB I HL, 5 show() BB J7 e
“ T A,
(S MES 3
2B R AR T 44 S
AL BEFEPM2SKIE” 69, RIBRIELHAAKBFoNEKERLST
]wls‘llb{ﬂl‘\_tﬂ
R AREGERTVARAbar() B R EIH,. #lde, ZIRE 423 T7HHEHE

AOhRRE, TAEATRAE,

for row in results: #IEH R T

yf.append(row[0]) #ERA: [2,3,4,5, ]

yf2.append(row[@8]+0.2) BEERH: [2.2,3.2,4.2,5.2, -]

yf3. append(rnw[a]+9 4) #?5%5%: [2.4,3.4,4.4,5.4, -]
plt.title("kmF2016F2A -11A:R/E . A&, PM2.5-F#¥H")  #HE eG4
plt.xlabel(" A") #f%:nhﬁf]?]‘-%%i;
plt.ylabel ("-F¥1{i") #90 S 6 AR A

plt.bar(left=yf,height=wd,color="red"',width=0.2)#leftf =M G & 5] 5 —/~ H 744
¥E % ,height £ T30 5 A, color & FAie ,widthf = L4269 A
plt.bar(left=yf2,height=sd,color="'green’',width=0.2)
plt.bar(left=yf3,height=pm,color="blue’',width=0.2)
plt.legend([ ' &"," A", 'PM2.5"])

plt.show()

GD BEED
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DNAESWHLERFOE S, KE, WETFREN, FEREA—FEARXAL
T S o 2K HOR R A I, Z e fTIRAE?

RF/NHAESR, HIRCRE B 2. 2l Bua BRI R AT
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# -*- coding: utf-8
import numpy as np
import pandas as pd
import csv

import matplotlib.pyplot as plt

plt.rcParams['font.sans-serif'] = ['SimHei'] #iX & ¥ L FH KIk

dfl = pd.read_csv("boy.csv") #iE BT A 3R LAt
heightl = df1['Height'] #5CHE B A & S AR
weightl = dfl['Weight'] #I AR T AR
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vcl = dfl['vital capacity']
= len(height1l)

df2 = pd.read _csv("girl.csv")
height2 = df2[ 'Height']
weight2 = df2[ 'Weight']
vc2 = df2['vital capacity']

= len(height2)

areal=[int(x/10) for
area2=[int(x/1@) for

X in vcl]
X in vc2]

plt.scatter(heightl,
plt.scatter(height2,

#ix A titlefotidh, Kb agtr 2
plt.title("F A XA H5 K ELHA")
plt.xlabel(" ¥ &/cm")
plt.ylabel (" ¥ /kg")

label = ["F A", "&4&"]

plt. legend(label loc = @, ncol = 2)

#IR 5 A M AR

#ik - A AR A
#ICH 4 & H 308

#IUH & R F 503
#IUH S 4 B & SR

# 3 RS AR b6 d AR
#-5 A AR B0 R

weightl,s=areal,c='r"',alpha=0.5,marker="s")#i% & x . yRALiC [H
weight2,s=areal,c="b',alpha=0.5,marker="'0")#i% i x . yJ 4L [

plt.show() #ET~HE R
BFPH, H scatter() BREUZZ I RO, BTPIAS  [as
. B at ASHENHE
ZEUERA, i EEA AR SR TRE o C ™
ﬁ”“‘:mﬁﬁki’l\ {EH G IE; 28 cfiE R -
"
, ® i =
ARG, TR KR | AT
i g
ﬁéﬂﬁﬁ“\.ﬁ“%”f NEE . W2 R Aok ° B ¥a"
= i 50
2o B A A A AR A TE O (B14.2.4 ). " ¢
SN, R ARG A TR R | LS
85 on
FFAE scorexls SCFH ( $24.2.1). BRAE /NI 2 5 Bl
" — 14.2.4 OB 5 A0 1 O A B
PEEAE, FIH Python BT T, JEBARZFEARN
ﬁi%ﬁ%ﬁﬁ%ﬁ‘%ﬁm
2421 RS
| B ¥ mE 2 BX M¥ Fie VA ¥ =¥ Bw R B3 #BA EH
209 [ 20020 | @t 75 33 71 54 37 31 | 301
200 [ 20035 | #= 77 23 37 55 42 42 76
209 [ 20010 | £2 87 67 65 0 48 | 267
209 | 20919 | seitn | 44 28 66 51 34 42 | 265
209 [ 20922 | =meE | 1 23 | 2.5 26 19 33 | 138.5
209 [ 20937 | s@m | 52 35.5 36 29 152. 5
210 [ 21007 | ##& | 103 | 107 | 93.5 | 76 67 48 | 494.5
210 [ 21012 | ek | 85 88 79 88 65 66 | 471
210 | 21001 | EBE 98 71 104 75 74 55 477
210 [ 21006 | 2@ 85 77 71 74 66 67 | 440
210 [ 21024 | e | 89 g4 |35 n 58 63 | 438.5
210 [ 21019 | 288 | o0 70 77 76 70 57 | 442
210 [ 21014 | xR%® | 85 98 | 78.5 | 76 59 50 | 439.5
210 | 21008 | &% | o3 93 | 79.5 | 62 48 56 | 431.5
210 [ 21002 HE 96 79 108 54 51 47 435
210 [ 21018 | @8 | 88 75 | 80.5 | 76 54 52 | 425.5
210 [ 21021 | B} 85 72 99 63 58 50 | 427
210 | 21011 | #&E | 85 91 | 69.5 | 63 58 55 | 421.5
210 | 21016 | PREME | 82 84 | 96.5 | 69 59 48 | 429.5
210 [ 21022 | B | s0 90 79 69 55 49 | 422
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import numpy as np

import pandas as pd

import pylab as pl

import xlrd
pl.rcParams['font.sans-serif']=["'SimHei"]
pl.rcParams|[ 'axes.unicode minus']=False
excelpath = r"D:\score.xls"

df = pd.read excel(excelpath, 'Sheetl’')
pl.figure(figsize=(10,6))
axl=pl.subplot(231)

ax2=pl.subplot(232)

ax3=pl.subplot(233)

ax4=pl.subplot(234)

ax5=pl.subplot(235)

ax6=pl.subplot(236)

pl.sca(axl)

pl.plot(df['#&"].dropna(), 'o',color="red',label="+&")#ik % H
pl.legend()

pl.xlabel('F4AA45")

pl.ylabel( "' m4i/% ")

pl.sca(ax2)
pl.hist(df['3+5'].dropna(),color="blue',label="3&")#i75 &
pl.legend()

pl.xlabel( 'y X a/4 ")

pl.ylabel('AdL/A")

pl.sca(ax3)

pl.hist(df[ 45 "'].dropna(),color="green',label="4t%")
pl.legend()

pl.xlabel(' XA/ 4 ")

pl.ylabel (' Ad/A")

pl.sca(ax4)

pl.hist(df['# ¥ '].dropna(),color="#CCCC66"',label="4")
pl.legend()

pl.xlabel (' arX i8] /4")

pl.ylabel (' Ad/A")

pl.sca(ax5)
pl.hist(df['4LAK"'].dropna(),color="#8B0008"' ,label="4L ")
pl.legend()

pl.xlabel(' s 4 X /%")

pl.ylabel (' AdL/A")

pl.sca(ax6)

pl.hist(df[' %4 '].dropna(),color="yellow',label="%%4")
pl.legend()

pl.xlabel(' M & X fa/4")

pl.ylabel (" Aaf/A")

pl.show()
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