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FETEAE SRR b R A SR EFPE, B in— & iPhone BF-AR ELAR . A AT T HAEAE IR L%
5 48 BB A UESE , R0 R BE rT AL I i B A

N AR WS BB — AT . 2009 4 Netflix ARl EA T — LT, ZELFER
FEAWEES, PEokFXIM A E PR R R R L. R REE
B 2R, 2R T P43 0 TR B 10.05% B TEREER, $ T Netflix 2 =5 BRI ME -

Bt U

AR R WL G 0 b BT R B ME R B ok SEBR R . MR ERE B BRI R,
HERATEMAFEN. SRRENFEERES, —LASWINEERERBO %, HER
B A ZDARME o WA 075 H 75 BT A0 B e P S A R ORI RE JT . BR T N B MR A,
B8 43 Hr RO AT AR ALTE WSS A AR T B AR PR AR R . B FT AR B Z A A
PS5 .

1.3 Bods el die s

AT R T SEAS A, B RS AR IR 2 EAER, RP BT UL ERERK
BIEE. R, ENTIFBA AR Al AL SO A T Ak o Kot vl A — AN AR
B R AT AU L R T 2R R B . B0 1 /5 B (5 BN % I SOR R R 3R
FOWER ks BIRA B R B i R P BIR S .

T EAEIEIRI TR

FEE AR AR, BAemER b, MESE RS L. IR E R A%
AT 5 SR E M B . BT, VR — RS B TR R, FeATx &) A A B A
TR, HICEAS IR R A R LD BRI 4 . K TR O
BT AP, RATHEREPI AR A TR -



FI1E HETNISIESR ¢ 9

Q ¥¥E T #4k (http://euclid.psych.yorku.ca/datavis/)
0 The Work of Edward Tufte and Graphics Press (www.edwardtufte.com/tufte)

1. Minard F)HE[EEFE (1812)

Charles Minard 2 — MV 7E B TAER R THEIM, HERAWERBRELET 1812 44F
W CHERHBITERL . XRERE R, B HAIREIZR . 2K/ [ E
HER P MR DL R AR A S . Edward Tufte #5206 X 8 KR A S LR R IF 5
i—’_[go

1812 ~ 1813 SEMRE MRAL P L R R NI R AR

7 _ #34 Charfes Joseph Minard 1869.
/ ” .
LITHUANIA X
. , | i

Vitebsk )}*

Smolghsk Gagarin

Gl .
g Dorogobuzh / Mozhaysk MOSCOW
i g

RUSHIA

Ve .y . 4 o
BELARUS  pyaigdrvechna Bobr  Orsha RUSSIA

| CC- gy e < 707

— PR, EERIE AR, RATE B S AE B 2 h BRI iRat, ZEBAA 422 000 £ 5K
o MERFRAMRKE, EEMRE, ST, R AT T U 4 22 7R [R50 0 i
HCAE R —k . AT AR A AZED, LA AT RGE

2. B EEELENS (1831 ~ 1855)

FE 1831 4F 10 A, HHIEAL R AEAEIE, JET- A%#ET 52 000 A, BlfE, 7 1848 ~ 1849
AEF1 1853 ~ 1854 4F[H], HEMERIEFERKEARILT,

1855 4, John Snow 18 + 2 il 1 1€ 2 Broad Street 7K % J& B M B ELIE T- 1 O 70 4 I
John Snow -2l A9X IR E HA BREME L, EARAEME, REEIRBE IR A &I
Ko MR A R T EASEE MAE, R — 1 4E, BIEFLTREUR B Broad Street 7K
Erh s K, IS, FRNOERAAELFMERANPESEERkK,

3. 8EiHP#E (1850 ~ 1915)
fEotharp iy, AT R EMKELERNRIMELIET ., 7F 1863 4, BEXM
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Galton ZIL KR ERWH P —TE/R T 1861 4 12 AWSE, K., FAMBE. ORI
The life, letters and labors of Francis Galton, #I#f K2 H iltt.)

EX BT, GitEERR N ER, SHER, FREMEXHER B, XBEFHFRBLE
ER2HNENTEAI R, WHEP R RN EW, DAKER MR Al &
%, EMNUEEE B LLH PN EA L L EFFI g, LASSE g ki i .

4. Bimnl SLibiR R e

1E 1962 4, John W. Tukey &R AR T BB HTINFIRVFR, ERNGEITH—DE D
AAZGE, ITETERFEMEEE S ( Exploratory Data Analysis, EDA) ¥ F, X#H&
&R . R HMARMER, MEREERRESEEBIESH (Exploratory Spatial Data
Analysis, ESDA), J&3, Tukey £ 1977 465 T — &+ Exploratory Data Analysis, AR %
%f EDA ZzEH ARG AN THE, B&MT.

Q&t—m&r (GHLE)

Q B2 El

QK (EE KLRE)

Q175 E

Q Pareto & (7£ Vilfredo Pareto J5ir 4% )

Q #ei A

QXERER

Q BB ER

FHETF R AT IACE N — N ETIHHENEESE, 57 X oY 28 7 1 5 8 4 5
ERTRIR. AR, BEZERWNEEN SWEAE XK. BN, IAEMEC & TR0 L%
SARFFARBIE BRI ES . BEERERAMEN =4GR, £F ARG E,
M F AR Ja SRR O I BE (N 30% BN 5%). CRUE: http://bonesmart.org/
hip/hip-implants-specialized-and-custom-fitted-options/. )

ERBRERTHT, ARKRMGMMINEER =F ] A BRAHRIEE L. JLFRA KR
Bt U R 2B R R MR AR B AR S8, LANRBSE AR B KM EE, SR TE AR KR
AT HERIPER P ARG # R, REMEHNERSHMINEERE BB BEALE,

- REDHFE LB I FFEE B R . IRATELFRE 14347 DNA 75, MM b
JR o ARTETHE BT R A B4 B A AR 2 U R R K 4 .

1.4 nlERAk o] 45 Bh PSR
HRA SRR MR AT, O (U 307 R AE4S AR5 L 184 B
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LB PR SOk Z N BE . BHE T ALIF BB R AR, ERE—TTZAR, HEERZ
LK . CRARE—IRE, —NARTRE—RZ NS E RN, EFEREIERER )

N BB v AL S i R A A R RYIR B B /K J7 [ K2 200 &
AR L (P R IR LR K2 120 BERYOLETR) o RMEAZE R 1 Pd 7 2 — 8 S rT AL AL 22
X HMAETREERE 2 . fEUTE . AR, AR SR Z (4928 60%) (http:/
contemplatingmadness.tumblr.com/post/27478393311/10-limits-to-human-perception-and-how-
they-shape) .

A R AT AL A B T H AT 50 T BE AR B . 1EF Stephen Few #1128 Hi 4 F 8 fpE A5 B
GE k), XA BT B s i EdE ORIV : https:/www.perceptualedge.com/articles/ie/
the right graph.pdf):

Q (] 51

Q Her

Q Ja 2Rk

Q fi 22

Q B oA

Q X

Q £ X ek

OO o P g 2 (1]

BlEROC LMl NRHEE A, 02 T i 4 A R 5 0 w4 Ak LASK B8 4 29 Y Bk
o BeanE s, AT REAISE A BN [ BB A IR A f ik, (4558 At fE
H i o

141 of{ERTERE

T RN R, BRI LA BRI Ak, B mT A A b B A BOHE A B R — R
Yy ERLs K, i RO SR8 F. B— A, [FE Tt G, 5 B #
A EBIEERE. Pz — R R TSR, WS AR AL E R TIRER

A RRAE R DA F AR SRR A (G 0 B AR AT A5 Ol o 8 A ABCE 2 R i s T E 2
BB AT SE . B AT e =X nT et B T AR A 2

AEE, (UOREEIE . OB T2 RS B E A B, X2 P i3 S ) BE H8 A5 )
(B T R 5 W ARG . AR, —A BRI 4R SOBUE Fa & 75 R ) G TE A B 4 .
— BB F ( Anscombe WU %) AL4E & B A8 111 B L-F-AH R B 04258 45, (HAER
BB HIEARAE, INEE T EZLZ, iF I8, https:/en.wikipedia.org/wiki/Anscombe%
27s_quartet,
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ERZEENT, BURENATMAATRRAEARKIERX, HESSH —L AR EH L
HABNEFEW B R R B, £ 0T, W68 T 2 Ko kA5 2 /T AL R B 47
%, W -EHR.

R4 AT AL AU BEER B g 10 R W — FE AR S L. FRATTE W] AR A2 48 5K
W, RAEZT4, CESTEFEELESR, WHRATE, ERAGR, BER Sk
258 ) . 1t Ben Shneiderman $2 43t f) % %l ( http://www.mat.ucsb.edu/~g.legrady/academic/
courses/11w259/schneiderman.pdf) Fi~, BEIARER—ES, LRE—MrRERFE G
BAEEAMEE, WHAP LGRS ASR i 3 X Lo rf A k. i — 20 B4, #F
HRLEHIE RN, AT A SRR R BUE AR A R4 .

ZH A AL —F ) EE e R, BR800 E R UERIE B C M EE
FA) T 2% o

14.2 SHIEHRERTIL

BRME RS E TR AL BUCA T AW, HEATHARERM—K M, mHE
BBt A TERAAAE. FXLE, ATRERERIHRARERNS 5T EF RPN
e, R Ave?

AR RS FITE TR B T 2B b ARBIERN—TER, —LZAR
XA TRMK (BEITMBR) 26 —EE. R, 53— ZRRERETHE TRNH
B TR BEE ATk, TR AT LURSEMAY, I B TR SN REAFMIRE,
AR 2ERE ER—PERPIMER

w4, B TTHARR T E B 30 #, B-fRrErir XA L. EFN
AT IR AT R RS, HATE LA RR T HAREMPERE . B i e A R 244,
HEMNEER v EBEMAFTAL. E—RHET, A EHERERZFAEESME
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BEMIEHEE R,

ARZEHABIEN L, B —/MeEHTREHEN, XHEAR TS ERER
Mk, FEIHEZRT, AP EERBTFH T IBCR A BB M E ST,

22y A

U BT AL EE SRR B F P SRR A B, BREMM E AR 2R . ERA R .
BAREWEWRS| A0 . AI{R4E N B 255 MR (TR KE A . @ TR
ST TAE, ATRLE ZABEEE MBSO TH, AT A9 —Fh 7 &85
% [ 2 B [P AL :

BRH AT AL a A 3 2 TR 0 2 BB s 28 R AR AR R B A M)A, ARHE AR B IR A
B, W EREIEIFOE 1 B IE ML A E B AT LS R

) TEXB/MEARIER, ZEIEREART 1970~2012 4F 10 [N#R h WM H H
W T ¥ 0L 1 A 43 kb ( womens-undergrad-degrees.csv il mens-undergrad-degrees.csv 3k H
http://www.knapdata.com/python/):

EEBETFLHERNAFRELI A

o T

80% N ﬂﬁi

- W%E
HrEfL g

60% QE%%

50% HeESHE
BEFE55H#

40% L7/psic

30%

20% HEEAURRE
TR

10%

0%
1970 1980 1990 2000 2010 2020
EXEBET BHEMAEBEN G A

90%
TR

80% R LR

70%
% A,

- BoE st

50% fansse s ikl

40% 2
B e o

i —@m o

i ’\-/_\—’__ HE¥
TA£

10%

0%
1970 1980 1990 2000 2010 2020
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Fir A 04 K U5 AT UL http://nces.ed.gov/programs/digest/d11/ tables/dt11_290.asp, £l 4
FREE S .

REANFFERHE R T A M BRI EA KRR, (B —FRARNTE, HR—T R
IR ke IERAT M FMMEE— T, R BRI RNERAAT, WRATT, RAITE
gt 27 A HAb R Iy X7

— T H, A FREUE AR —RE LB T — MR . AT, RATAREE
G 2000 FEAE R . BRIFA — MM T SR AR L B AR, BWBAH —FifHE
BITEERAE 2000 SERFRHNFNR TER . H—JH, F—FFRRTBEMLtt s,
BIE - e 100%; Han, BT DAL SR T AR Al 15.2%, hEh 84.8%.

A A T A T G ] DL R A d — O, IMAERRER, 8
W SRR H BUIHRA R R, e AR AT A

XA AL Dy X E F T B . FRATI nT LU S T4 AR [R] A v e, a5 8 T 328
FEO BRI, AARIRITERME —SE S L HMEEL, X &5,
TSR R RE X AR K (Eedn, 20 ~ 200 000 ), AR F&ATTAT BEAS 15 A K BU(E 247 06 4K
3208

AT 0T LA A Python Z F2 22 I ML . Bt b, AT % 1B A D3.js i JavaScript i &5 Fl
RStudio fJ R & FH o BE# Al DL — AR R HAD nT AL Y 1 #

A LA Google Motion EIR T 414k, 7E developers.google.com/chart/interactive/docs/gallery/
motionchart?csw=1#Example £ ML LA E £, XHEER T 5 EE LA —D TR
Bl FEIEEURR ARG, ERERAT LIRS — R BT A 0 T B

TAE
HEF

HME

B ek
HH)ef
HetEHE
AT e
s
AR
TR¥

.. ... o...
.... .... ':’.'

2011 1993 1970
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R TRARBIR e — 1 d . EaiE, RITeEEIEREER . B8 o5
BT E R ER., It ASXE? RINTBMEAERXIHE—-ALT, “AmiRALH
EAE LK, BEPAMAIRE EMNFA,” BIESWA B TRITE GBS dE, B,
P AT AT EEA R BIFERRE . AT, HEEAAR T X TRRERARR, —23 (0
B, mEXHREEEE MK ERZ—.

BETAAREERERNFTERRE, MAJLFARE TSI AEIE . AR
MR TR, HEATAFHTANSZ XA, 14 Julia, R #1 Python X 2845215 5 7E
RIBIE o mAEZ 5T, (EEMATIILTT S, 2T D3.js B JavaScript 7E4 38 H.:X 5L
& AT A4 T T B AA R HHE T o

5 Python L, %3 RIEFHXNEME, X TX A, Quora HHAH —ESHiE; /Ra] LI
™ 3 ( https://www.quora.com/Which-is-better-for-data-analysis-R-or-Python) | 56 iF H A 24
. B7E, Python ARZGITEBEMBIE S TR, Eitk, By THREIERF K —F i
BRG] ik,

1.5 wJ#iLE R

FATEBRATRACRAE LRI BAEAIAR . AT, WRPIEARES EH, RTHEAR
ST IERR AR,

SIS - P RFEEFTERNENRE, 752, &I WL ERI? 75—
MR IEF R k. T S —2emT e ik

Q FEEADEHE

Q fak &l

Q <A

QHETHE

Q E% E {411 (Kernel Density Estimation, KDE) &

Q Zm &l

Q M4 &

Q #HAE

Q BHRE

Q /SR

RS AT AL R Z G R E B, RE T EMIEEA A E X :

QZLH LR RATKE B A AR EIR?

Q x #fn y #FERA4? (Z4EHEH 2 4)
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Q F4E R/ NEARHEAL T 157 B8 s RN E R E 807

Q EATHE A IEFHG?

Q X FufE R EEE, AR EE R 5 o 17

R RKZE, FLATE R —A™ E b A A [R] 2 80808 S5 ) o 3 A~ AR i A A5 R il o 4%
2K, BEARVFUAYE IR RE BRI RRER .

e —HFAEHHE, X2 (gender, sleep. tv, exercise. computer, gpa) il ( height.
mombheight, dadheight) g B HIAFHIES . computer, tv, sleep il exercise [ HA7 &/,
B AT R8T, gpa BIMIERR A 4.0,

gender | tv computer |sleep | height | momheight | dadheight | exercise | gpa

Female | 13.0 | 10.0 3.50 66.0 66.0 71.0 10.0 4.000
Male 200 | 7.0 9.00 72.0 64.0 65.0 2.0 2.300
Male 15.0 | 15.0 6.00 68.0 62.0 74.0 3.0 2.600
Male 8.0 20.0 6.00 68.0 59.0 70.0 6.0 2.800
Female | 2.5 10.0 5.00 64.0 65.0 70.0 6.5 2.620
Male 2.0 14.0 9.00 68.5 60.0 68.0 2.0 2.200
Female | 4.0 28.0 8.50 69.0 66.0 76.0 3.0 3.780
Female | 8.0 10.0 7.00 66.0 63.0 70.0 4.5 3.200
Male 1.0 15.0 8.00 70.0 68.0 71.0 3.0 3.310
Male 8.0 25.0 4.50 67.0 63.0 66.0 6.0 3.390
Male 3.5 9.0 8.00 68.0 62.0 64.0 8.0 3.000
Female | 11.0 | 20.0 5.00 68.0 64.0 69.0 0.0 2.500
Male 10.0 | 14.0 8.00 68.0 61.0 72.0 10.0 2.800
Male 1.0 84.0 5.00 61.0 62.0 62.0 3.0 2.340
Female | 10.0 | 11.0 9.00 65.0 62.0 66.0 5.0 2.000

ERBERTEANRE T FHERR. ik, AMESERETTR, KERXLER
BEIMXRZERAE N,

FATHAT TR — R R0 T BRI AR . SR, 2R A TR 4 H PR R
AN AT RE4R K HH LA Y ()R

AR R EPAMER, BIERSE - NERER 10 1R, ENITRER: (sleep, tv).
(sleep, exercise)., (sleep, computer), (sleep, gpa). (tv, exercise), (tv, computer). (tv, gpa).
(exercise, computer). (exercise, gpa) AKX (computer, gpa) ; H7PF 4~ (height, momheight)

il (height, dadheight) YENEE — A4, FHEZER (sleep, tv). (tv, exercise) LIAMNYFTA
HE

© 13%~F=2.54EXK,
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12
20 o
10 .
85 P
" - el
3 = 3 eF
2c ®© 10 -y
4
5
2
0
0 5 10 15 20 25 30 85 40 45 2 g ® T 12
gpa sleep
& ‘ e
20 ® o0 ‘l L ] 20 ®
® :
1 o "Be,® 2 s
> - . 0 i
. b . - =
0w o ® o ® 100
® 0
Y .
5
) < :
]
: e ® % ,
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
gpa gpa

FATHY B bR PUBPLe 75 5 20 5 BE PR B A B, s E X BB REA A ER
B, FRETHAREEE, gpa rTRER R W HARAR B A9 CBEFTAE . i T ) 1R )
WX RS E . BRELA W gpa b BEA R, FER—1 gpaGRIAN, BIREZEAE
fEAEIL MR RE S, REXBRAL ARG, AIRMNOBNE: KAEA RN
i, LA RNz EE A A R4 Ie .

RS TREWAE (y 5l EA gpa) BB Z 44 gpa B 5 (Z5HE H UCSD
AR T ) o

(% AT M http://www.knapdata.com/python/ucdavis.csv F %X,

#RAT LA seaborn B 4w 5 R EUHS T HUS A, T RG] B 554K R ETT
FALERETEIAREE, WY x BHAY gpa A9BSR A

import pandas as pd
import seaborn as sns
import matplotlib.pyplot as plt

students = pd.read_csv("/Users/kvenkatr/Downloads/ucdavis.csv")
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g = sns.FacetGrid(students, hue="gender", palette="Setl", size=6)
g.map (plt.scatter, "gpa", "computer", s=250, linewidth=0.65,
edgecolor="white")

g.add_legend()

®
[ & B
30 L= 0.. & 30 [ 2
® o 5
5 Yy T 3 s ont:
2 S f ] Ot
£ 20 Wiy @ 320
8 e O 3
“ X AL .
10 ’. 10
El ? ®
“ L
g 0% .
0 5 10 15 20 25 30 35 40 45 -20 0 20 40 60 80 100
gpa computer
100 ‘ [ ad L
80
60
60 )
-
a 40 5
N E eF
8 @ik
20
20
o 0
4] 2 4 6 8 10 12 (4] 2 4 6 8 10 12
sleep sleep

X 46 & métplotlib\ pandas 1 seaborn FEE A0 4 il seaborn J&—F# it T matplotlib
RIgeit B R T AL %, i T AR K2 A Michael Waskom G # . 3X 26 7 /4 40 5 K 8 5 il JL &5
wig.

seaborn FEAREZA AR, NHEYRMNFTEMERE FEH N EENFHHEZN
Ar (8] 56 R AT AT RALAT, FacetGrid 28R Y T . FacetGrid AJ LAZ il = 4ERE: 17,
PRI XS PR A A FE AT A S REREAE J5 T &9 R st AT A .

MA@ AL, B L RERETERZWYRE, BaEY, ATRARS AER? 5
— APk R B IE B 2 1 ik
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151 SKFEEfMHE

AUt BRI EADEE? BATR B ZMAT AL %, MAERER T 1%
R AERR R . toh, RV EREES L BN R4 25 5ok R ik,

FIEE . HrEAGHEA B FRATICBRARFEBIERA, #175452, e b 5iE
BUHA M . FIEEA —EARPREIER, s, Z08EE,

1. I

B AR PR R 2 W R R 26 B, SRR HA R BE, RTT LU M
BiEhHI G,

LB RN EHE S, FEEBRAER. THE—LERNRG].

Q AR #4474 B i

Q% 20 FH AN AL

Q&I E S L

BRiEZ 5, EIBLITF LA :

QEMEFEENER, RBESHR: AXEESFERIEEGEEEN, HRMNEE
s T RNESE I T AR . AT, WRARELE, REBGEEEREEE
S

QEFENRELINSIEEE: XA TWARNEEMHLES, MARET R
FEELLIKT Fr oFe [ 28 ]

Q ZE3A P M AN - Wi S5 i) 1 e v o 558 2 — R R R B B R o

QRAEENHHRER: Mk oSl RRHECEE, AHRRPNEAST, S1
Ab R Z A )

XEEEE A F] 12 4769 Python USRI, fFHEJLEWRIHEEZHMEH,

FIEEYT, B—PREHFESLKEXN—IH; AFEAYT, B—9REXHERBEE

E X —H, FEFRBES, x $RABR/MEMBEAME, XEEN x 3 MRS RSHKN, W
ARERN. H—HH, EEFEPE —NXEHERME. TrMFEERRBRT 2002 ~ 2009
AR 36 E TR 2B E IR A A MG RHIE

T HE Y Python f4AS H matplotlib B/ T HLE /NEHRFEAR M ZATEE (X ATREA —E &—

ANFSEARE], HHEIA T 2 E R AR ).
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Box Office by Type of Award z e R SR RAE T
P F B 2000-2009 3 RS RRIEAA

[5]: import numpy as np
import matplotlib.pyplot as plt

N =7
winnersplot = (142.6, 125.3, 62.0, 81.0, 145.6, 319.4, 178.1)

ind = np.arange(N) # the x locations for the groups

width = 0.35 # the width of the bars

fig, ax =plt.subplots()

winners = ax.bar(ind, winnersplot, width, color='#£ffad00"')
nomineesplot = (109.4, 94.8, 60.7, 44.6, 116.9, 262.5, 102.0)

nominees = ax.bar (ind+width, nomineesplot, width,
color="'#9b3c38"')

# add some text for labels, title and axes ticks
ax.set_xticks (ind+width)

ax.set_xticklabels( ('Best Picture', 'Director', 'Best
Actoxr",
'Best Actress', 'Editing', 'Visual Effects',

'Cinematography'))
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ax.legend( (winners[0], nominees[0]), ('Academy Award
Winners',
'Academy Award Nominees') )

def autolabel (rects) :
# attach some text labels
for rect in rects:
height = rect.get_height ()
hcap = "$"+str (height)+"M"
ax.text (rect.get_x()+rect.get_width()/2., height, hcap,
ha='center', va='bottom', rotation="vertical")

autolabel (winners)
autolabel (nominees)

plt.show()

2. Pt

UWEIGHE, JFEZEHEER.: XL RBAR— A B X BEE?” DLk R
BTEAEHNERBIEAR?” . FHAUE —-E&28WN, FERKE I YRHIFERD L,
{5 FH F T AR XE b AN [R] 26 501 9 L 451 R 45 ) 45 18 (R TR https://www.quora.com/How-and-

why-are-pie-charts-considered-evil-by-data-visualization-experts) .

DEEE A TE— A= s B Hefl, —2eE AR EImT .

Q0 9 2 Ay e N 43 26
Q —MAFE AR LXK AR TS HE XA T, T AR RAEBRK A 7
i 95 EE R T 08D

BrMZoh, @ % LT LA

ORHHEAOBREETEDT 8 4 : WA 8N LIHIFER R, HHEFEE. I
TR A RIBR S, DF EARXEA B SO R B RS 2 80585

QFBELEBMOE: ER—EES, GFRERESRE, &Rk RES. (Lt
A EAA PR )

8T EEACH, S —A R EAGHE, OB R SR SRR DL oA -

[6] : import matplotlib.pyplot as plt

labels = 'Computer Science', 'Foreign Languages',
'Analytical Chemistry', 'Education', 'Humanities',
'Physics', 'Biology', 'Math and Statistics', 'Engineering'

sizes = (21, 4, 7, 7, 8, 9, 10, 15, 19]
colors = ['yellowgreen', 'gold', 'lightskyblue',
'lightcoral',
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'red', 'purple', '#f280de', 'orange', 'green']
explode = (0,0,0,0,0,0,0,0,0.1)
plt.pie(sizes, explode=explode, labels=labels,
autopct='%1.1f%%', colors=colors)
plt.axis('equal')
plt.show ()

THEAPFE R T R B —Se B ]l Y SR BT O -

Nk 2 AL

HAHURLE

7B

Boer 55t

1.5.2 fE&E
LB WMERE . XR—FETR/AME, EMARL PAEL T A 8O
KAE 5 DBUEFHAE R BE /0 A A bRy 2o R BISE 0T o 48 4 PR A ik «

S S| BRIV e it
R BUIME UM A pgs i RoREORAA
\ /
ST B BT UM 25

LB R — T N EDE LA — H el 2 AR R 0 ENTE M TR M E, 15
[F) —Bf (8] E LA APRFAE. X TR E, RINEESIN 072 WRHAL LB
FZME—XEX, WAL EGEM & U FRA TS BER R 2 807 LA HEsIR 4 55—
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BlF R MRAEZH AR, BP0 E s BB ERR B R AL b A2 R
/MBS BAER . FEXFERIIROLT, AT I T80 B — AT TR

TEBRARAE 2 & T 2, ATE Setn h— e Lo Bl AR —HERE P 5 HA
(B4 B B LA

FLREE T RA—HEAR A, —EZRRGINT .

Q YU EHE B RE A

Q0 2 B R 2 i i 2 A i

BRICZ 50, A AT RIS 25 R

OFFERB T —&a.: XEAFR

Q Bomibs. LS T PO B R BR800 A

1.5.3 BREfSEE

AR R — R R R IR B 2 8] " 4B SR AR B AT AL 5 it o S 32 SUHO A =X
MR bR AR A B B &R o B B2 T8l — 2R 0T 5 3 5 B 1 28 k1] 5 2R 19 T Ak o
F—JrH, SHWERER TEGEN =D, B IESE =ZF4E (a0, b, o) K, xy BilY
bR AR AR R, SRR/ DNRR SR =AM B ES R

1. #PE

BHREE R HEWES, JFHEWRRERI&FAECH ., tin, EHEXRR: 44—
BRI, J— AR MR, w2 1A A i SR B o S AR B R s e
ELEDE B e

EFHEEFr, BATHFELGN S E 5% AN ®ET I, kfERTMITZ
BIfFFEIEAH G R o B T2 M AL A . http://www.knapdata.com/python/ucdavis.csv,

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

students = pd.read_csv("/Users/Macbook/python/data/ucdavis.csv")
g = sns.FacetGrid(students, palette="Setl", size=7)

g.map (plt.scatter, "momheight", "height", s=140, linewidth=.7,
edgecolor="#ffad40", color="#££8000")

g.set_axis_labels ("Mothers Height", "Students Height")

AT seaborn FAF AN EX AR A, (H ] LLE T 75 78 B matplotlib 58 i, b id
RS2z ] B BUS B AnF Bs
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50 55 [ & 5 it 75
309 2

B B BE H TR AR R R R, —E LRGN .

Q S ¥ 5 Lot AR AN [RAE IS B Be s Bz I (9 7] REPE

O 1Q W75 4> Fil GPA 2 [A] (I AH & 1

PRtz 4h, A LA TR,
OQ#EM—&£BALKGRTEUEE (NMRXRZSLMER) . W& BH% ] LUR R EUE

Z IR

0GR BATIR A . (5 BRI 0 0 FI T L0 OS5 8 5 B AR M
AT DL o

2. "o

TEE G A T AR B OAE A S = AR, 488 B B s AR A A S S W 23 BT AR -

[7] : import numpy as np
import pandas as pd
import seaborn as sns
import matplotlib.pyplot as plt
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sns.set (style="whitegrid")
mov =
pd.read_csv("/Users/MacBook/python/data/2014_gross.csv")

x=mov.ProductionCost
y=mov.WorldGross
z=mov .WorldGross

cm = plt.cm.get cmap('RAY1Bu')
fig, ax = plt.subplots(figsize=(12,10))

sc = ax.scatter(x,y,s=z*3, c=z,cmap=cm, linewidth=0.2,
alpha=0.5)

ax.grid()

fig.colorbar (sc)

ax.set_xlabel ('Production Cost', fontsize=14)
ax.set_ylabel ('Gross Profits', fontsize=14)

plt.show ()

T T R PR R ) e P T € RS O 25 2R

FiE S

=200
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6 = 4B 25 18] LU BB Z (W) A5G &R N, SRR A B, B x B, » 4l
B, HAAOER/NRREEE . ORI A G XY BudE, (HREBURE EEA S #RE T —
MESNIBAEBESE S, FILL XY (300 A0 i) 5 P sl = B R/ . B IR 55—+
R ERR (B0 Python A0S, LR RIS U — A ] $RALXURS )

2007 4 Hams Rosling 97T
S
@EH
% 7 Y
= z i "j\’&ﬂ'—:i’}l‘l
=
g
=
i
=
{; o
S
£
B
=
o
' 1 | ' 1 |
] 10 20k 30k a0k S0k
A E P A= S [ LME A

1E L RIBRI T, SO RIR T R ] Ko 9 -1 75 o A3 P 2 72 B 0
00 P A P T PR R TS A AR AR BB £ B, AR A B SR e, —
S YACEL i

O HUE RO RA RN , L SR o 0 R 0 5 3 i

Btz Ah, A

O SMERE AR B R SE 5 B AN R (. $c 2 T L) ey i) 25 K ]
WAL

QTEHTER: WREEHE L, WACH AR AL A, DRI 75 7 B i)l )
o RESERCEEAT ML, e H T AL

154 ZEEMLTHE

BEE 5T (Kernel Density Estimation, KDE) J&&— it F R A 111 % % B e 30 1 &
BO5¥ o AT LA o %o SOLI 1) 3% i BT R4 S B 0 . A R R VB T PR IAR G
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(B4 i Al 38 ok A P v P O S W T S PR

EZEEHE (Probability Density Function, PDF) fJ#% & PDF fIIER . XML A%
BB EN R . ABICCHEMPREE R T L, WA TR E s, WUS%
Gt F .

Python £, 7% GEWE FH R AE & R K B AUZ IR 58—~ KDE BB, £24% matplotlib. Scipy.
scikit-learn il seaborn. & KDE 2 8B M5l F-. J5 i L2244 B 2194 78 7~ KDE H
114 % R A 7 =

fE N il B, RATE DR A — AR R 250 1 BEALECHE 42 A1 seaborn K44
LR AT ‘

i {i Fi seaborn #1 matplotlib ;&< KDE

035

030

025

015

010

005

000

i it numpy.random 4 —ABEHLEEAS, A LAH] seaborn Jié 7 B ] ) ] B 2041

from numpy.random import randn
import matplotlib as mpl

import seaborn as sns

import matplotlib.pyplot as plt

sns.set_palette("hls")

mpl.rc("figure", figsize=(10,6))

data = randn(250)

plt.title("KDE Demonstration using Seaborn and Matplotlib",
fontsize=20)

sns.distplot (data, color='#f£8000"')
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RS A, FRATH SciPy 1 NumPy R IE R % B R ¥, & ERATH SciPy 11
norm() Bl IEA A FEA, 1l J5 F NumPy 1 () hstack() #E47 K Jr ) LA HEE, FH0 H
SciPy 1 #Y gaussian_kde().

{# A Scipy #1 Numpy &7~ KDE E

030

025

020

015

Q10

005

Q00

L EZH SciPy #l NumPy £l KDE &, BRI TR

from scipy.stats.kde import gaussian_ kde
from scipy.stats import norm

from numpy import linspace, hstack

from pylab import plot, show, hist

samplel = norm.rvs(loc=-1.0, scale=1, size=320)

sample2 = norm.rvs(loc=2.0, scale=0.6, size=320)

sample = hstack([samplel, sample2])

probDensityFun = gaussian kde (sample)

plt.title("KDE Demonstration using Scipy and Numpy", fontsize=20)
x = linspace(-5,5,200)

plot (x, probDensityFun(x), 'r')
hist (sample, normed=1, alpha=0.45, color='purple')
show ()

HA T ATk, IR E B PR, BRIE, BOhE ., TRESZm%E, &N
RERE, BEREETETIHE.
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1-6 I'I‘?:'\r

4R 1k, XBEREBIAT LS VR —A>7E AT AL HT N 32 o] 825 FIAL R i A8 2. B
Wy B2 A AT AL TT R B BE BB e & B . 255 R4S R 2 R RE R R e B B BE 8 F
ERESRRBNEE, SR GAGE" MFL—BERREREE? &, WTREA
HRTEM 2B, BERZSHEHELT, ABEBEEAHR, 24JLRRE B REf R
TR BT o

i R (WPRTED), Al ISR B AN E B BRAREE R E A RIE,
BN ABATTRACH S A2 T o EFBERFEIEE, AT AR E LB r AL E
ik, TEFLEHERT, AR EA BT i i bR 8o el
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Clicyrdes 2 E2=E

SRS ST

KT AL 5 A R 28 () B s B R T 1 . R IR R B IR . X s T
BAMENER, WEEANRE, XENBRIERU RS FiG, thin, 2014 4, #id
B IR AR A L T AMGE £ 7 A A () R B — AN 1% I DR A B S B, B AR R
HIVE R N2 A3 — R e AR AR B R A i -
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— B J I T ) R

TEA AR, A BRI (5 R 7 AT T, X Aok B2 50 s A Bl P 46
WH—SE AL, BedfReaEE o o] AL ISCEE R 15 BRI BRI &, TIAE S b —Be i L T, nf
DATE TR 4K Z A7 SE A7 40 L U AVBHE S B e A IRATTR A I AR M BHER R ik, ]
PRAAE A8 o T TR TR AV 5 22 [ i ) — S S P = R A DG A B

QU ARHL . ff AT Ak B 0CHE . R B R s RS R B R AR . AT S B
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Q ZH A AT —— IR R F AW AR AN A )

2.1 Ml nl#AL T R R

AT R o B BT AR [R) B RE AL SRR A . B T %S o Bt
SEMII AT . BUF RS2 B v AL BT R0, O s 2 O 58 B A2 L. iU
HEARRE LA, ROV RWE R &l AL da 5 RE,  molk 55 204 5378 - $ Bt
FAT RGN SRR A H AT R, X AR SR B T iR, APIRINE

QREHKERHIE X LLBmK A SRR o if R 2 b 19 SO

O BTF iR e AR kst it . 3 v A Bl

Q SHMBHHIE  WERES LR LRAERE, R

QEHFMITE HEREHE B HEHE 55 R B

Kb PR G AN T AR RS ) IR R 5o AE— SRS AL R, e AT e i ROR B ACE £
TAE. E—®Eitid, —SeROIWH TR AT AL Bagiail, X PR S
A AS B2 R T A9 A — 2

2.2 Ebola X#

ST U LA L B an {15 B 25 5 PR AR A T AR ZE R, AR5 TR IR AT SE TR )
. 2014 %, L6k ImF (Ebola) L= AZA £ 07 Fdlk A A TAAL (http:/
www.who.int/en/) 5 #& AGE 3 CEHE A2 e H 0 (https://hdx.rwlabs.org) . B SR IZ EHE A [
bR o PR 1 R 10 A= 440 ( World Health Organization, WHO), {H AE 3 SCEUHE 32 4 o
( Humanitarian Data Exchange, HDX) JEoidk# . ZR1M0, WEER, RAOTEAER—H 7153
RBE A EIE, LK Python BEHALH .

ZEAEALHS Ebola ¥R FEJLINE . FIFLHEE . S JEHAFE ., ZENMK., EHFIE .
FaPEA . EEMEENERERER .

ZAs B AT sk . https:/data.hdx.rwlabs.org/dataset/ebola-cases-2014/.

CSV # XM BRI R A FEfRS . ERAFR. H A S8R 1956 T80 A 5
PR, —304 36 ANERR, AT 10 N ERRATT CHAth s AR n] 0B %)

Q% 7 KAlHERY Ebola Z 5141

Q if 2% 21 KA[HERY Ebola LT

Qg% 21 KEEML Ebola R EI%L

Q id & 7 REE{L Ebola 515K
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Q it % 21 KEE{UL Ebola FET %K

Q i1 % 21 X Ebola Z&) G IA 1)

Q it % 7 K Ebola EHIAIHHIA LI

Q i3 21 X Ebola JET- A H 4]

Q id & 7 KEEML Ebola A H £

Q i % 21 KEE Ebola FET- 47l

TR, AE—-FHEHARB “2014 4, B EbolaSET- AEZE
Ao AN AR, R T TR L, RO — AR, g el A BB %
— BT SR, BRI . B0, ERATE SR SO RO

TR —FmARIE T, RO T EAR IE—F, & —f 2 A Python H1 ) pandas
PE. XFTIEA m R R R BRI S AR A TR . 59— B osv FEIEER CSV 48K
MIBOE SO o XA A fH AR TRIWR? B4R AT A2 BE i . 7€ IH AR pandas 1, &
18 B K BHRE A iC 2 gt a8 (ISR CSV AR K EHE SCHF R K), HERES . 1
BT .

[1]: with open(' ("/Users/kvenkatr/python/ebola.csv ', 'rt') as f:
filtereddata = [row for row in csv.reader(f) if row[3] !=
"0..0" and
row[3] != "0" and "deaths" in row[0]]
[2]: len(filtereddata)

Out [2]: 1194

b1 i gt AT DL pandas €AY, HARANE .

import pandas as pd

eboladata = pd.read csv("/Users/kvenkatr/python/ebola.csv")
filtered = eboladata[eboladata(["value"]>0]

filtered = filtered[filtered["Indicatoxr"].str.contains("deaths")]
len(filtered)

HU4E 7T M http://www.knapdata.com/python/ebola.csv F # . T —# & read text (rt) #%
KITHBAE . B AT R A deaths XA, FrUESRIRE—17E, 7TLALTE
FETZANBCH 0 BFT . X B—FhaEW BEEAUE, B T 28 5%A i R st .
T R 4 U8 S R B R AT

[3]: filtereddatal[:5]

Out [3] :

[['Cumulative number of confirmed Ebola deaths',
'Guinea', '2014-08-29', '287.0'],

['Cumulative number of probable Ebola deaths', 'Guinea'’, '2014-08-29',
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1141 .07] ,

['Cumulative number of suspected Ebola deaths', 'Guinea', '2014-08-29',

V2.0 .,

['Cumulative number of confirmed, probable and suspected Ebola
deaths',

'Guinea', '2014-08-29','430.0'],
['Cumulative number of confirmed Ebola deaths',
'Liberia', '2014-08-29"','225.0']]

IR E ZKIRIE K Ebola R EIM FTA BIE RN, RATEREH# L7 HLATLL
HEZEIEENHITHIE, B XA UTT: indicator, country. date Fl number value.
RBITF .

[4] : import operator
sorteddata = sort(filtereddata, key=operator.itemgetter (1))
[5]: sorteddatal:5]
Out [5] :
[['Cumulative number of confirmed Ebola deaths',
'Guinea', '2014-08-29', '287.0'],
['Cumulative number of probable Ebola deaths', 'Guinea', '2014-08-29°',
V141 .01 ,
["Cumulative number of suspected Ebola deaths', 'Guinea', '2014-08-29',
VLo,
['Cumulative number of confirmed, probable and suspected Ebola
deaths',
'Guinea', '2014-08-29','430.0'],
['Number of confirmed Ebola deaths in the last 21 days', 'Guinea',

'2014-08-29','8.0']]

ERBYERE, ARSI TEIGER K .

Q #iA Y Ebola FET- BF%L

Q #IAK . ATRERIFNEEIA Ebola JET- RFEL

#t Z WA A, ROTBEERH P —2EHK, LA, F B EMERA &
HAhERAELEHIANIET AR BAE, RIEFEENIZ/EFEXHGE DX = ERIE
T ANBGHTE

import matplotlib.pyplot as plt
import csv

import operator

import datetime as dt

with open('/Users/kvenkatr/python/ebola.csv', 'rt') as f:
filtereddata = [row for row in csv.reader(f) if row([3] != "0.0" and
row[3] != "0" and "deaths" in row[0]]
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sorteddata = sorted(filtereddata, key=operator.itemgetter (1))

guineadata = [row for row in sorteddata if row([l] == "Guinea" and
row[0] == "Cumulative number of confirmed Ebola deaths"]
sierradata = [row for row in sorteddata if row[l] == "Sierra Leone"
and
row[0] == "Cumulative number of confirmed Ebola deaths"]
liberiadata = [row for row in sorteddata if row[1l] == "Liberia" and
row[0] == "Cumulative number of confirmed Ebola deaths"]
g x = [dt.datetime.strptime(row[2], '%Y-%m-%d') .date() for

row in guineadatal

g vy = [row[3] for row in guineadatal]

s x = [dt.datetime.strptime(row([2], '%Y-%m-%d').date() for
row in sierradatal

s_y = [row[3] for row in sierradatal

1 x = [dt.datetime.strptime(row([2], '%Y-%m-%d') .date() for

row in liberiadatal
1 v = [row[3] for row in liberiadatal

plt.figure(figsize=(10,10))
plt.plot(g x,g vy, color='red', linewidth=2, label="Guinea")
plt.plot (s x,s_y, color='crange', linewidth=2, label="Sierra Leone")

plt.plot(l x,1 y, color='blue', linewidth=2, label="Liberia")
plt.xlabel ('Date', fontsize=18)

plt.ylabel ('Number of Ebola Deaths', fontsize=18)
plt.title("Confirmed Ebola Deaths", fontsize=20)

plt.legend(loc=2)

plt.show()

ZERFBEAR T EFIR,

AT AN 75 — D HEbn s WA B, Bl . #dA e Tabed . S/ Ebola &
R4, (BAXANREREHITE, B0] DU 2 6 — 2800 Bk J R B 2 [ 58 1 £L
AR PSS
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WA Ebola ZET- A%

Ebola FET- %

0 : .
Sep 2014 Oct 2014 Nov 2014 Dec 2014 Jan 2015 Feb 2015 Mar 2015

import matplotlib.pyplot as plt
import csv

import operator

import datetime as dt

with open('/Users/kvenkatr/python/ebola.csv', 'rt') as f:
filtereddata = [row for row in csv.reader(f) if row([3] != "0.0" and
row[3] != "0" and "deaths" in row[0]]

sorteddata = sorted(filtereddata, key=operator.itemgetter (1))

guineadata = [row for row in sorteddata if row[1l] == "Guinea" and
row [0] == "Cumulative number of confirmed, probable and suspected
Ebola deaths"]
sierradata = [row for row in sorteddata if row[l] == "Sierra Leone"
and
row[0] == " Cumulative number of confirmed, probable and suspected
Ebola deaths "]
liberiadata = [row for row in sorteddata if row[1l] == "Liberia" and
row[0] == " Cumulative number of confirmed, probable and suspected

Ebola deaths "]

g x = [dt.datetime.strptime(row[2], '%Y-%m-%d').date() for
row in guineadatal
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g_y = [row([3] for row in guineadatal

s x = [dt.datetime.strptime(row([2], '%Y-%m-%d').date() for
row in sierradatal]

s_y = [row[3] for row in sierradatal

1 x = [dt.datetime.strptime(row[2], '%Y-%m-%d').date() for

row in liberiadatal
1 y = [row[3] for row in liberiadatal

plt.figure (figsize=(10,10))
plt.plot(g _x,g y, color='red', linewidth=2, label="Guinea")

plt.plot(s_x,s_y, color='orange', linewidth=2, label="Sierra Leone")

plt.plot(l x,1 y, color='blue', linewidth=2, label="Liberia")
plt.xlabel ('Date', fontsize=18)

plt.ylabel ('Number of Ebola Deaths', fontsize=18)
plt.title("Probable and Suspected Ebola Deaths", fontsize=20)

plt.legend(loc=2)

plt.show()

SERIZAN T BT

AT REHYFIBE(UR Ebola FET- A %K

Ebola JE T3¢

o 3
Sep 2014 Oct 2014 Nov 2014 Dec 2014 bn 2015 Feb 2015 Mar 2015
H i
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2.3 HHERH

R T B 5 — A RO LA B R AT T B, A IA L % E— AR 2015
$2 A EERRZW Y TR ITEAR G ZRATIUA? FRIEEIEH N Len Dawson NFL Hl
AFL Statistics, (3EHJH: http:/www.pro-football-reference.com/players/D/DawsLe00.htm. )

BARALFERT 22 & U4 DERA WIS B, ffi]/2 Peyton Manning, Brett Favre, Dan Marino.
Drew Brees. Tom Brady. Frank Tarkenton. John Elway., Warren Moon. John Unitas. Vinny
Testaverda, Joe Montana, Dave Krieg. Eli Manning. Sonny Jurgensen. Dan Fouts. Philip
Rivers, Ben Roethlisberger, Drew Bledsoe, Boomer Esiason. John Hadle. Tittle #1 Tony

Romo:

Name “ Year - Age - Cmp * Att * Yds ° TD - Teams "
Peyton Manning 1998 22 326 575 3739 26 Multi
Peyton Mar;ning o 1999 23 | 331 533 « 4135 26 7 Mublti
Peyton Manning 2000 24 357 571 7 4413 33 Multi
Peyton Manning 2001 25 343 547 4131 26 Multi
Peyton Manning 2002 26 392 591 4200 27 Multi
Peyton Manning 2003 27 379 566 4267 29 Multi
Peyton Manning 2004 28 336 497 4557 49 Multi
PeytonManning 2005 29 305 453 3747 28 Mult
Peyton Manning 2006 30 362 557 4397 31 Muli
Peyton Manning 2007 31 337 515 4040 31 Multi
Peyton Manning 2008 32 371 555 4002 27 Multi
Peyton Manning 2009 33 393 571 4500 33 Multi
Peyton Manning 2010 34 450 679 ‘ 4?06 4 33  Multi
Peyton Manning 2011 35 0 0 0 0 Multi
Peyton Manning 2012 36 400 583 4659 37 Multi
Peyton Manning 2013 37 450 659 5477 55 Multi

FERMZEATRIALZ AT, TEM—00 TE. XL AIER RS L BIAE,
{541, Brett Favre Z €0} A A\ 1991 4EF)| 2010 4F, Dan Marino ZFEAT[E] )\ 1983 43| 1999 4,
PRAET . RFEAFEESRSHE, AT REEER 4/l LS R,

BEAT AT RAL B EE — 2 AT CSV UM, XA JLFPESE, A0 LU pandas H#Y read _
csv PREER csv B, XELERA —LLi AN DictReader HIEF A R %K

import csv

import matplotlib.pyplot as plt

# csv has Name, Year, Age, Cmp, Att, Yds, TD, Teams
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with open('/Users/MacBook/java/gb data.csv') as csvfile:
reader = csv.DictReader (csvfile)
for row in reader:
name = row|['Name']
tds = irow["TD"]

VY 43 TUSCHE AT DA A AT T8 A 5O 8 38 ok DB 808 A [R] B A] A http://www.knapdata.com/
python/gb_ data.csv I T 2R, csv XA FE4 F 8 —FE FAT R A KT, BT DL 2 58
DictReader F1 DictWriter Z&4 AT BIIR M7, MIARIIZR ., FHAYCHE B AU RE B A B 5
AR —ATHITHERT GZATEREH LA58) . # i DictReader A SZH CSV XN %, H
HH 8 g A B R A o

#ways to call DictReader

# if fieldnames are Name, Year, Age, Cmp, Att, Yds, TD, Teams
fieldnames = ['Name', 'Year', 'Age', 'Cmp', 'Att', 'Yds', 'TD',
'Teams ']

reader = csv.DictReader (csvfile, fieldNames=fieldnames)
# If csv file has first row as Name, Year, Cmp, Att, Yds, TD, Teams

# we don't need to define fieldnames, the reader automatically
recognizes

H them.

J T SE R E I BUE RV B, IRATT T BT B — AN e LR [EEUE R ROE Y R A, TR
WA FSN R, T prepare.py HHY getcolors() Fl num(), 3% LK 7EF A9 25 4 .

# num(s) and getcolors() functions
def num(s) :
try:
return int(s)
except ValueError:
return 0

def getcolors():

colors = [(31, 119, 180), (255,0,0), (0,255,0), (148, 103, 189),
(140, 86, 75), (218, 73, 174), (127, 127, 127), (140,140,26), (23,
190, 207), (65,200,100), (200, 65,100); (125,255,32), (32,32,198),
(255;191,201) , (172;191,201), {(0,128,0), (244,130,150); (255,
127, 14), (128,128,0), (10,10,10), (44, 160, 44), (214, 39, 40),
(206,206,216) ]
for 1 in range(len(colors)) :

r, g, b = colorsl[i]

colors[i] = {¥ / 255. . g / 255. ; b / 255.)
return colors
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ERATRHER

He TR B BB 4%, DS TUER 53 60 fk A o0 ST T B R AR BRED BT T i RT LA
FERl—AHRZR b RO ENRRE, ARG L .

ARGy, fildted o) A1l sy, AF0r) Sl iy B X-Y BINZR— R IH iR
SR, 0 A KO SO P A8 252 57 DU Z (7 K B3 48 K B TE G o DRI kg FHAS ] B30 0 3K TR /s ¢
AR (B B X RAE TIHRATBA 252 FAN R BB ) AT m i fT 7 8ai 10 F
2558, WTEFIR:

Peyton Manning(530)
Brett Favre(508

Dan Marino(420) Drew Brees(396)
Tom Brady(392)

Fran Tarkenton (342)

John Elway{300)

i Python 2 /¥ 3 B /E 4 Fl matplotlib JB/R AT 10 432 PU 4> TUBR 51 1 fish b 75 0 8. %
FFRIE A T4 R b E TR

import csv
import matplotlib.pyplot as plt

# The following functions can be in separate file
# (If it does, you need to import)
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def num(s) :
Exy:
return int(s)
except ValueError:
return 0

def getcolors():
colors = [(31, 119, 180), (255,0,0), (0,255,0), (148, 103, 189),

(140, 86, 75), (218, 73, 174), (127, 127, 127), (140,140,26), (23,
190, 207), (65,200,100), (200, 65,100), (125,255,32), (32,32,198),
(255,191,201), (172,191,201), (0,128,0), (244,130,150), (255,

127, 14), (128,128,0), (10,10,10), (44, 160, 44), (214, 39, 40),

(206,206,216)]

for i in range(len(colors)):
£, g, b = eéolors[i]

colors[i] = (r / 255. , g9 / 255. , b / 255.)
return colors

def getQbNames () :
gbnames = ['Peyton Manning']
name=""
i=0
with open ('/Users/MacBook/java/gb data.csv') as csvfile:
reader = csv.DictReader (csvfile)
for row in reader:

if ( row['Name'] != name and gbnames[i] != row['Name']):
gbnames.append (row['Name'])
i = i+1

return gbnames

def readQbdata () :
resultdata = []
with open('/Users/MacBook/java/gb_data.csv') as csvfile:
reader = csv.DictReader (csvfile)

resultdata = [row for row in reader]
return resultdata

fdata=[]
prevysum=0

# -- functions End --

gbnames = getQbNames ()
fdata = readQbdata()

i=0

rank=0
prevysum=0
lastyr=0
highrank=244
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colorsdata = getcolors()

fig = plt.figure(figsize=(15,13))
ax=fig.add subplot (111,axisbg='white"')

# limits for TD
plt.ylim(10, 744)
plt.x1im(1940, 2021)

colindex=0
lastage=20

for gbn in gbnames:

x=[]

y=1[]

prevysum=0

for row in fdata:

if ( row['Name'] == gbn and row['Year'] != 'Career'):

yrval = num(row['Year'])
lastage = num(row['Age'])
prevysum += num(row['TD'])
lastyr = yrval
x += [yrval]
y += [prevysum]

if ( rank > highrank):

plt.plot (x,y, color=colorsdata[colindex], label=gbn,
linewidth=2.5)

plt.legend(loc=0, prop={'size':10})
colindex = (colindex+1) %22

plt.text (lastyr-1, prevysum+2, gbn+" ("+str(prevysum)+") :"
+str(lastage), fontsize=9)

else:

plt.plot(x,y, color=colorsdata[22], linewidth=1.5)
rank = rank +1
plt.xlabel ('Year', fontsize=18)

plt.ylabel ('Cumulative Touch Downs', fontsize=18)

plt.title("Cumulative Touch Downs by Quarter Backs", fontsize=20)
plt.show()

R (X, V)EHR Y, X), ARBRZERRNS DERE KL T £ EEORER B
e, FRATTAT REEA S 4 R B e



42 +}» PythonEiEaM

1§$§3§§% Peyton Manning(530) |-

Brett Favre(508)

ohn Elway(300) Dan Marino(420)

Fran Tarkenton(342)

TSRFRAT e e x AN y Bl , B2 S S S ] R 10 2y TLBR BB 45 5 A s 4540 A
mEEBTR. AT SRR IS, RATFZ R x BA0 y B, ARGEBH x JA y B, EHE
AL B A IARAS

plt.x1im(10, 744)
plt.ylim(1940, 2021)

# remaining code all un-changed except

y += [num(row['Year'])]
X += [prevysum]

# Don't forget to switch the x,y co-ordinates of text display

plt.text (prevysum+2, lastyr-1, gbn+" ("+str(prevysum)+"):"
str (lastage), fontsize=9)

E—F&, BAOTHBERIBOL A ES i35 5 S &R TERA (2014 ~ 2015 4F
FRERFEE), TR, IRAT LLE— 522 70 47 A0 R 50 B DA KOO rh T i AT A &5
o XLERIMEILE PR RENERE:
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Q WRAZ Y 43 TLER G RO A TS 2

Q HLFEIA A AE#E R Peyton Manning it 75431 5% (1) U 43 TLER 51 A 7

TE B R A SO, Age IESFRERANTER M H b — P FEfH. H Age B IH{EL
Age 5 Touchdown it EAREFIALE k. K T HEH—-RE, RITAEARE Age
MAJE Year, TR BREAT LU T — A p sk g R H 82D, wralbaEEE
LA

maxage = 30

with open('/Users/MacBook/java/gb_data.csv') as csvfile:
reader = csv.DictReader (csvfile)
for row in reader:
if ( num(row['Age']l) > maxage ):
maxage = num(row['Age'])

print maxage

A7 LA AT R, 44 J2 DU o 0K DL A SR AR IR (TERFEh R A AT, A 3
{3 PU43{ER 51 . Warren Moon . Vinny Testaverde £l Steve DeBerg. %% X |-, George Blanda
£ 48 ZHi— HS (FFibERIERG), ([Bf—FF A2 fisko, wWiaYdJUFERA),

T I AR, FR AT P R i b A A3 GE TR A0 3K B AR RS, RSN

import csv
import matplotlib.pyplot as plt

# The following functions can be in a separate file
# -- functions Begin --
def num(s) :
EXy:
return int (s)
except ValueError:
return 0

def getcolors():

colors = [(31, 119, 180), (255,0,0), (0,255,0), (148, 103, 189),
(120, 86, 75); (218, 73; 174y, 27, 127, 127). (140;140,26). (23,
190, 207), (65,200,100), (200, 65,100); (125;255;32); (32,:32,198),
(255,191,201), (172,191,201), (0,:128,0), (244,130,150), (255,
127, 14), (128,128,0), (10,10,10), (44, 160, 44), (214, 39, 40),

(206,206,216) ]

for i in range (len(colors)) :

e, g, b = colors[il

colorsi[i]l = (¥ / 255. , g / 255. ; b / 255.)
return colors
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def getQbNames () :
gbnames = ['Peyton Manning']
name=""
i=0
with open('/Users/MacBook/java/qgb_data.csv') as csvfile:
reader = csv.DictReader (csvfile)
for row in reader:
if ( row['Name'] != name and gbnames[i] != row['Name']) :
gbnames . append (row [ 'Name'])
i=1i+41
return gbnames

def readQbdatal() :
resultdata = []
with open('/Users/MacBook/java/gb_data.csv') as csvfile:
reader = csv.DictReader (csvfile)
resultdata = [row for row in reader]
return resultdata

fdata=[]
prevysum=0
# -- functions End --

gbnames = getQbNames ()
fdata = readQbdata()

i=0

rank=0

prevysum=0

lastyr=0

highrank=244

colorsdata = getcolors()

fig = plt.figure(figsize=(15,13))
ax=fig.add_subplot (111, axisbg='white')

# limits for TD

plt.ylim(10, 744)

#change xlimit to have age ranges
plt.x1lim(20, 50)

colindex=0
lastage=20

for gbn in gbnames:
x=[]
y=I[1]
prevysum=0
for row in fdata:
if ( row['Name'] == gbn and row['Year'] != 'Career'):



yrval = num(row['Year'])
lastage = num(row['Age'])
prevysum += num(row['TD'])
lastyr = yrval

x += [lastage]

y += [prevysum]

if ( rank > highrank):
if ( lastage == 44):

B2E HESTSAINN

plt.plot(x,y, color='red', label=gbn, linewidth=3.5)

else:

plt.plot (x,y, color=colorsdata[colindex], label=gbn,

linewidth=2.5)

plt.legend(loc=0, prop={'size':10})

colindex = (colindex+1) %22

plt.text (lastage-1, prevysum+2, gbn+" ("+str (prevysum)+"):"

+str(lastage), fontsize=9)

else:
if ( lastage == 44):

plt.plot (x,y, color='red',K label=gbn, linewidth=3.5)
plt.text (lastage-1, prevysum+2, gbn+" ("+str (prevysum)+"):"

+str (lastage), fontsize=9)
else:

plt.plot(x,y, color=colorsdata[22], linewidth=1.5)

rank = rank +1
plt.xlabel ('Age', fontsize=18)

plt.ylabel ('Number of Touch Downs',

fontsize=18)

plt.title("Touch Downs by Quarter Backs by Age", fontsize=20)

plt.show ()

\7
0’0

45

MIRE XL E SR, HPALPY 4Bk i ( Drew Brees A1 Tom Brady) 7EAthfi] 35
% B} 5 Peyton Manning #4451, #R10, % &3 Tom Brady RU4ERE A0 H /7 I RLEE, IF
HA Drew Brees ¥4 A fEi## il Peyton Manning ) fili #h #5430 5% .

M FE G HX A, ZKE R 35 ZIRA RN — R E R E . RS R
/94> BER 5 B L4 (Peyton Manning, Tom Brady. Drew Brees #/1 Brett Favre), #A]& Bl
Drew Brees 7t 35 % i} ) 8.5t 7] &5 Peyton [F] i@ W A GIIL &, RESAAM KRS A4
Peyton Manning F1E8MELAERE” B R S5 e AR, T EZE D EfME T Drew Brees H Al GE

AT 5%
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- Joe Mantana
s == Vinny Testaverde

== Johny Unitas

= Warren Moon

~—— John Elway

== Fran Tarkenton

= Tom Brady
600 == Drew Brees

== Dan Marino

== Breft Favre

Peyton Manning
Peyton Manning(530)38
Breft Favre(508)41
500
Marino{420).38
f drin
400 bm Brady(392) 37
Fran Tarkenton(342) 38
hn El (300) 38
x ho et Johnay Unitas(290) 40 farren Moon(291):44
fGitana(273) 38 Vinny Testaverde(275) 44

200 eve DeBerg(203) 44
100

500 u T T T T T T

EEm Peyton Manning
EEm Brett Favre
E=m Drew Brees
3 Tom Brady
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2.4 JHB G 5 AR R

ROHE AT R AbE s IR RS AR, T H AR E AL, WA B A AR
LB, RAHT, FEICHCEBMmE T TR RESINBUAY, XFHEE A T
FERNE., ERA, ROA RO EERIE 5SS T E. M FRRED, X
S B A N B A R A A W51 J1. 1E 40 Rudyard Kipling Fi'E5, “%R A
FABRFAHHX BB, RLAEFARLHMELS.” RUWBEHERTE Fm. FHik, ®IIMIZ
VR NREE R DT IR, AR AT E 2 A B AR AN IO X SRR

241 PAHLMENHEE

AEREATRAW TRMITE: XACEMPIE, R, LB, A, BRE%F,
AMEBE . R, X T ECE THR\EBRR MR FQME. RETIAREIA BTk ik
F, HXFMERMRDRE, XEZERFNRE — W8S A BEHIREEARE . MR,
A LA E BRSO S ) O A AR R B O e R

PAFEE 3R 3h 1) ) SO AR F BRI AL, SFRR S RAREE . H—Trm,
AR K30 ] RO SO 2 SR B BOUR O TR A5k, (e B 2 0 R Ak
FOR AT 2t AER AR AT AL

242 LUEEIRNASEAIEE

2010 48, HrdHAR K20 228 i = A W EE TR MRS, IF B4R — SRR
ATRAE R BT RN . ARAEMATAOBIZ, — R AR A LAVE B SR 3h R ) i 0 s — AR S8 AT
AR AR B, IKHIME BMR A SN ES), MPAEE WS N T m SR A B E IR
FREOPEMR, AKBE BT &AL B, LIMEE WS N F 10 007 A X — DR, Ko
B 7 Al S G, ERER. A XEHR. WER. ERE, L14T Mg
W/ AUAEL / B

1. Gapminder

UEZEWKHASFHEHAESUBERIAZANRERLEEN -T2 BEH R
Gapminder World ( http://gapminder.org/world) . % M 4 A it 600 I~ EHPrE 5. F5E. &
BE. BRI M BIETE bR, FIAd ) 2e A SRt B SC i R RS TH, BRI, &

PR, M uh B B8t Hans Rosling FEHBA/F & B9 Trendalyzer K {4FRIEER), 7E 2007 4F 3
A # Google Wl .
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Gapminder {#f FH{F BT AEEARR - BF S MRIARBTEZEAAHLE., X5
NERR: X, Y, SER/D . BEMEHESERI et R, HREHFE X, Y i EsE
X E BRI A E, HEEMS XN TRAE - F A —ER S . HFERE—IF
2, MR —MABKMRLEE R, HAEFETERAERETHAL, LRKZH
HoA i 32 7 E A R

REBE W H] 1S ik & AR R B AR UL AR A B 22 b, AT P BB &4 /NEFI RN
PR MR R, EREFENRAESHE AR, FEE, — W ASEEIR s L 55 K 3)
R B NZ AR E R T PR M RO R AR, B, T —-2EEE, Gt
HEREOCHE, (E2— (o7 A BB JH 3 AR T RE X J7 kAN B AR B

BLAE A 1R % AT I JavaScript HEZ2 R B g B 3= M T Ak, B2 WGA 92 D3.js. H
B, A Python A EAIET shX /T Ik 7 CORH Flash) . —FpJ5 k&4 il D3 js fiE
FHARAEE ) JSON #& X EHE, 5B Rk R A Plotly (http:/www.plot.ly). FRATEIEARR
A% E £ Plotly FI4H o

2. [EEE S

£ Obama S GEE HFHHIE], Twitter AR 48 #E ST 07 B M BLANE T o] AL S, a0
WZ AR, 2EACE- M ERME TREHT . EIHRE, XENERHHE SRR
Twitter BN ; EHEMGTZE T EIAIMAL: http:/twitter.github.io/interactive/sotu2015/#p1.
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@ #S0TU2014: See the State of The Union address minute by :;T;fmr‘;‘;‘f:g:z'g’;::;“""“““" on

minute on Twitter  # Tweet ¥ embes

g

i §

Mr. Speaker, Mr. Vice President, Members of Congress, my fellow - r-:ngaga&nm High Eragemant
Americans:
Map for #education
Today in America, a teacher spent extra time with a student who needed #budget ¥
it, and did her part to lift America's graduation rate to its highest level in  sdgefense 3
more than three decades. #education
#energy ﬁ
An entrepreneur flipped on the lights in her tech startup, and did her part f;:‘,&ﬂfm g
to add to the more than eight million new jobs our businesses have #immigration &
#jobs B

3. KEpEr R

M 1968 4E F) 2010 4E, 26 [F B9 5E T2 K F B 17% (1 40 %0 38 5% A http:/www.who.int/
healthinfo/mortality_data/en/). JLFFr A B eiEE&Rv] LAHE F B HAFRI SN0 E, EFR
kA% 20 t4g 90 AEAR P AR BE S, (HIRE AR = MR LU AN O Harn TRZ . "7 LA
Bloomberg SEHGXFP I G 1) — Mg B fifiik , (HIRA T RR v AL 2 5

Q1968 ~ 2010 4F[E], FH¥:. LEMEFADBHIET-F

Q7 MERASET R IBR T — S A 45 5%

RPN T Frs

import csv
import matplotlib.pyplot as plt

fig = plt.figure(figsize=(15,13))

plt.ylim(740,1128)

plt.x1im(1965,2011)

# Data from http://www.who.int/healthinfo/mortality data/en/

with open ('/Users/MacBook/Downloads/mortalityl.csv') as csvfile:
mortdata = [row for row in csv.DictReader (csvfile)]

x=[]
males y=[]
females y=[]
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every y=[]

yrval=1968

for row in mortdata:
X += [yrvall]
males_y += [row['Males']]
females y += [row['Females']]
every y += [row['Everyone']]
yrval = yrval + 1

plt.plot (x, males_y, color='#la6lc3', label='Males',6K linewidth=1.8)
plt.plot (x, females y, color='#bcl08d', label='Females',
linewidth=1.8)

plt.plot (x, every y, color='#747e8a', label='Everyone', linewidth=1.8)
plt.legend(loc=0, prop={'size':10})
plt.show ()

FEEIET-F (1968 ~ 2010)

FET-FRZELL 100 000 A A B HEATHIE R . @b A ORI AARRRER S, ATLE H
Fan—EHAERM, NHE 25 FUTFRAARKNEE. M4 25~44 Z LT FERAMA
A7 T B (AL B/R) 7 Bloomberg |- f#l il i CHRE 75— N H LR AT TIRE
TEFREZATE], AIDS SEHIFET-H o5 ma AR 4F I 4
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KEFET-H
(FAFHE4)

AIDS LT 40 000 ZEEA, M HMITHH 75% BT 25 ~ 44 5 HIFRH. Hit,
AT MR Bt a] Y 7 B A5 2R

import csv

import matplotlib.pyplot as plt

fig = plt.figure(figsize=(15,13))

plt.ylim(35,102)

plt.x1lim(1965,2015)

colorsdata = ['#168cf8', '#ff0000', '#009f00', '#1d437c', '#eb912b’',
'#8663ec', '#38762b']

labeldata = ['Below 25', '25-44', '45-54', '55-64', '65-74', '75-84"',
'Over 85']

# using reader () instead of DictReader() so that we could loop to

# build y-values in list

with open('/Users/MacBook/Downloads/mortality2.csv') as csvfile:
mortdata = [row for row in csv.reader (csvfile)]

x=[]
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for row in mortdata:

yrval = int (row([0])
if ( yrval == 1969 ):
y =
ow([7]1]]
else:

for col in range(0,7):

y[col]l += [row[col+1]]

x += [yrval]

for col in range(0,7):
iE ( eol == 1 )=

plt.plot (x,

linewidth=3.8)

else:

y[coll,

color=colorsdatal[col],

plt.plot (x, yl[col]l, color=colorsdatalcol],

linewidth=2)

plt.legend(loc=0, prop={'size':10})
plt.show()

[[row[1]], [row([2]], [row([3]], [row([4]], [row[5]], [row[6]], [r

label=1labeldata[col],

label=labeldatal[col],

csv.reader() Al csv.DictReader() B AN [F Z AL 7E T #i A CSV Uit A F Bt 2 (55
%), DictReader() HHFBA1E NG, i SEFREUEAE A B BUE . 78 L m 2604,
AT reader(), XAEFNHMER (y[col] = [row[col+1]]) F{E. MMiH, WR CSV X

¥4, H reader() M iZEZMEHE—747 .

AT AT LA http://www.knapdata.com/python 3K 5 1 26 %2 ] it 1f 38 £ H& mortalityl.csv

F1 mortality2.csv,

X} F mortdata[:4], ANEMFEHEOTE, 45iRSAE, Ha)iEBL, HERATH reader() J5,

mortdata[:4] BYZE AN -

[['1ge9', “1l@O', *99.92', Vg§7.51', "g7.47', '97.54!', '97.65',
'96.04'], [v1970*, '98.63%, '97.78%, '9%.16", %97.32', '96.2",
'96.51", '83.4!'], [*1971', *93.53%, "'95.26', '94.52', '94.89",
'93..63F, 193,734, '89.63"], [*1o72Y, Yg8.86', "92,45"', *94.58"',
'95.14", '94.55", '94.1', "89.51']]

F DictReader(), B CSV XA FBe4, PUATEEE 20T s

[{'25-44': '99.92', '45-54': '97.51"',
'97.54', '75-84': '97.65', 'Below 25':
'Year': '1969'},

{r25-44': '97.78', '45-54': '97.16",
'96.2', '75-84': '96.51', 'Below 25':
'Year': '1970'}

{r25-44': 195.26', '45-54': '94.52",
'93.53', '75-84': '93.73', 'Below 25':
'Year': '1971'},

{'25-44': '92.45', '45-54'; 194.58",

155=-64 "
YO0 ,

"55-64"':
'98.63°%,

I55-64":
193 .53",

'55-64":

'97.47', '65-74"':
'Over 85': '96.04"',
'97.32), "65-T4"'
'Over 85': '83.4"',
'94.89', '65-74"':
'Over 85': '89.63"',
'95.14', '65-74"':
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'94 . 55', '75-84': '94.1', 'Below 25': '88.86', 'Over 85': '89.51"',
'Year': '1972'}]

4. HoAbry R Bl

BANTARZHER . TR, ZEMZKEG, —EXLWRET .

Q A 255 KRR LG R I TEIBAR ((ALARR)) : X MRHFHB KK RLERZ
JE W5 4R, BT AT EETIRAG 900 TR 6L, SR IAIMREEA Tl b A AT b AR A R R
(R . http://tinyurl.com/nwdp3pp.)

Q2013 AW A A P AHEE (BRI )) . R EXEEE TILER, T
2013 AEAR BRI AT A BRI R . 1R A T FIL R Paul Pierce MY HP 455t i 7K F
W15 LA R K. CRYE: http://www.washingtonpost.com/wp-srv/special/sports/

wizards-shooting-stars/ )

243 LMEERDNASRIHE

(A2t ) A —stt R RBER TRk SEEMEEESE . 2R EHR A
PRI R X BRI A A GURZ Wb e, JFRIENEERIEHIRE. Hh, 8FELmhg
RTAERENERKRRZ —.

Bl4n, “ The Geography of Chaos in Yemen” Hfie—~UABHE S1E# W3l k5 m A S
AR 2015453 A 26 H, WHERTHLHABE UL ] 562 H H A 52 iR 3
A8 7 B, IR bR BT R AR . BRI SE B LA R R bR A EEEM . o
ZILAE, A2 VEE & B Houthi 19520 1 B4 Frd™ K.

8 Houthi 4% i 55 1 = Houthi A7 fig /134F

JAN. 2014 JULY 2014 SEPT. 2014 MARCH 2015

Rl E AT TR R H
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FERTRI A S, TR “EEH” HARARTE N —153. A 2009 FL0k, XEEZ
HEHIIFRT EA 100 REZE. BT HEMALNER S, P2 EOERSKEATE ., &
UL, MTERRBEARE A IR E ESF 135 NBEMRESEHRZ. TERAHEMER
(Bureau of Luvestigative Journalism) A%3& E 4V 53 Bt () 88 K g 10t H .

B W R
B Confirmed U.S. involvement

-i%*%%ﬂﬁﬁ‘@aﬁm HAER
L2 2] LA 4 i X

B —ANREE ) 6] & David McCandless Xf KP4 £EATal 94k, JBR TR
RV PE I REF o MELIAR S0 [ 3 6 S8 1 VP RO IR . XRVRURE FE T R ARTFTIL . B
. T EULER 1900 4EFN 2000 EJL KPR AN SR, HETEHAaEE
fofa, iS4, BLREE . LHEE. KB, B #5E . RE5. & G KOs, HGaf
KEHF, BERRELTHHSIERE

Villy Christensen 18+ FIfth 7E3EJ& BH& L K2R A FRAESRGERR . KT HIEHE,
FHAAIE SRS T 43 7ok 2 BA 22 VG PR [l B a0 S i,
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AR B AT S

AT AT £ A KR

. & = i L ¥
% el o < L -
§i 3:’ L e 2 \ i\i g

d.

v {it
information B J7 TR B A I)FW’
is beautiful Stons B 1 B W E B mtons -

source: Hundrmed year dectine Of North Atlantic predatory fishes, V Christensen et ai, 2003/ / Blornass less than 3 tans per o for the bulk af the Atlantic in 2000
&1t David Mccandieuss b [§] 5 Fil: Gregor Alsch

2.5 RAMSERIETEL

LART, BE K/NAF SRR 2 RIR KB BER; H, B SRR HEN. ws,
TEARZ GURERAFTEE KRB RS, FEE T ¥4k T LA SE S B R BRI A B, X BEAE 9 A
RRMAEMERR B, ANREKDZH B TR, 52 A B 19 B D3R (9
£%.

AT ARALE AR RER S A PR -

Q RFATHL . W ER A EEA — A P Sk

QEBFTHRK: XWEMEHE (ZHBARZER)

REBATRAL RGBT I LA EAE, B—DERRESE LT EAES

O WL e 7= B e B2 5 B dlE

O BB RAERA | MR R, k. B

O 38 i S BT (B B 0 SR Bt S MRS, 5 B P Bl AR

Q # By A P Uy AT RO AR

A AL SRR 03 DL A R A B A B AT AL LA At & R 2R BB S R 4R B, ERA A
ARBERANZE , R3] AL L H R AT B AT AL B L D SR R R, 7 20 42
20 FEAATEE, ST a4 AU O B2 AL T A B AR TR
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RS TS RIE

R — iR e BRGS0 ) SR S AR R ARAE . AN, AT LAGE I
R — R A RIS A R B & 3C, bedn, W, e BERCRIIRSE (FE—LE18 00 T ),
SR, MIRATIEE — AR BT, AR R BRI AR R, EXETH, MHRE
BRI

AR B B IR0

OB REE RS EER N BN —H, B— A0 B /NG X R

o

O 0. LEMRURNE . BEBIRRM RN —4.

 B986

O % HEITHMARERBINN, 2kE— . REMITSEEAT.

O FAELENE: — AR —Rh 2, SRR WURA T, B2 AR O B
TEH, AR AL MR MU AR LA HARALS -

QA BME—TRRAER S A, TATVIREE B0 5 5¢ 8 a0 F AR AR I 2 et

XA
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T X e JE X B AT A AT AL T AR H A HE B
IEBATE — P2 G ER . B MR 18K B R A U TE R B — A B rT AL i, X
FE— 2 H P — BB BT, BN, T R T A X 43

B Rt

2.6 S ir iy al BAL SR

AT — TR R E— R THMS RN B, T 7@ 2s
AHEE? FIHERENR T EWREE R AR BRI,

— B[] T 3 26 6] i ) R AR T AL B AR, B4 T — APkl R o % 1 i A S 1
ITike BeHE TR R AT AR 5 Tk At —H 435 .

Q A AHES,

O A

Q 54

O {7 B 5 {37 B ot o 2

O JRri BB % R

0 B Fsf ] fr9 25 ke 34

26.1 EBRFIHES

ELBAHR A BTN LE— R, SRR IEMERAE R, FIB R RTEARREL L%
BN RENEIE . (HEHASELEMHL R AET . Blin, R T E-RIEMN GDP H4
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Hi 12 2B EZ, FmE—f el E e e Ak 73X (R¥E: Stats Legend, Andrew Gelman

and Antony Unwin):

$285.4p
$188.4p

$173b  $140.6b

$39.6h $294b £285b S26.2b %
$01.4b $755b $62.3b “npion KENYA ETHOPIA
ANGOLA LIBYA

2.6.2 tHxH

AHCPEARRRIRIE—FPOC R, B — ol a7 B (9 AH SC P 23 B 2 U AS (W] 0 32 1) O R 9 R4 T
Uigo B H T E MG R R G R SRR, T I A9 R T — A T AR
MESRAIIPAHE R, inFE—Fr ka4 1) gpa fl tv, gpa Fl exercise:

L]
2 eoe % o° - ®
®
15 * Y z 15 ® gender
> L ] “ PS g emale
- ) % ®iemale

Camen s o0

SO 7 SRR - - »-

0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
gpa gpa

@
®
®

®

3

AT AT LA HoAt 7y B R AH R HE . thdn, WTLLAIEORE . AT, s eRRE
F) 58 191 R J& 7 S&P 100 o Jie 52 (4 5% w7 (9, (F T ™5 /)~ &I B B Statistical Tools for High
Throughput Analysis, PitJ&: http://www.sthda.com,) FFEH —H58H, —PMHEHEER
AR FEE. T F IR, SRR — R B a R EMERE. AT
fREZA0T, RAOTEBESE T EAMLE: http://www.sthda.com,
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263 o

AR ST AR T BUETE X YL B N B A, R, 7EfdEa R AR A M. e, L
BFE—NHER AR ER L . PR ARE MM R RS R, XA
B F i, BA TR A RS R R PR E R RO SCHX A HE . —FRERE (TR
), A—FRELESRERE.
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KEEVEML (30% of course grade)

B (30%)

st (%)

EO7 AR AR B O T48 F I R/NRIAL B . AR RS T 20 A . ENTR R
AR S (FEXAEIFrhR2EAENRS) TRAFRAE . e, IR LRA S F5 A d
RN E/AME . 25% S8, OB, 75% S ALEORIECR(E, X SEARRE R #EAT
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Python HA7 —F(EHE ) il £ 512 Plotly ‘& & —Fh{EL MM AnT M4k T H.. Plotly $#2{it7E
K, gt T, 4 Python, R, Julia Fl JavaScript IR 42K, 7 E A
LA EFE DL https:/plot.ly/python/histograms-and-box-plots-tutorial .

264 (NEEMEHEESE

b V1 2 R o S L B B e T . MUK BGE T 5 A4~ ERBC B AL, A
AU TR R R A (LSRRI KRB, KBRS, %F5%5). b,
T A B R R T AR [R] DR U 22 1] 3 7 Y 5

an, China, 2008

Boxing Day tsuna

s

Newcastle, Australia, 1989

2.6.5 BEBEIEEIRRIXRE

PREE M TR BB R R C R, HikA H AT, 24 89 %I S A T e 251
AR S HMITER, LA RIMITER. R, HHE XM HRBERER LR
e, TRERBFHEEE.

¥ john [ jane [ joe

125

N
7}

SRR %

w

25
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ZRHIEEEN TR BEES, KRN ENTERE ERER—H 8 TH 250
AN ZHb R OB BN S R/INVIBAF B XE . X AR RARTDT St Rt — R R i B AR A SE &

2.6.6 BERJIEIRIRILES

B B P2 A7 5008 40 A7 1 o] A0k i J2 S R — BER ] AR fb fa B, 76 N BB o,
2009 ~ 2015 FFE AR AP A G R FEFO B m K . XERW, R ILE R
B K MifE 2013 4E, HA 43 B EMH $166 B A S, B 450 i A5 & 2014 4F
61 EEYHHE $427 A HALS), M AL 441,

AR FVIRIAF M VC BB

24
\
2
$13Mm

11 .
- - . i i L

2011 2012 2013 2014 2015

- AT “O-3 5 K3

EAEE, HAVRAREEBIRKILAFT AL o

8
ol
2010

2.7 Python i n[H4L T. H

ﬁ%ﬁﬁﬁﬁﬂ1&%§—%ﬁ#1ﬁ: H—A SR Gk S A (BIFEERS),
F Python FUH At ek Z 1T FIMIEARAY, ATRBE B — A THB/RIXEER . A R
TH: @M TR ERAHLNT

FRTE
iR BT B RS FF & IAE (integrated development environment, IDE), iXj&—#f
[] — R A i A 7 T EL AR AR T . MALEE Python R BERTE , iX£L IDE i #F

WHE, HXIDE TEHMEZMTHA T —Eitie. AT P, RATEFEZES 2 Enthought H
#J Canopy 1 Continuum Analytics Hf) Anaconda.
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FEE 22 414 & Python 22 [E 2, L4 Bokeh. IPython. matplotlib, NetworkX .
SciPy fil NumPy ., Scikit-learn A% Seaborn, IDE #FAEAE ¥ 75 8 H AL FHIGHn , MH B3 A1 5 973X
S22 PP ) A

1. Enthought /) Canopy
fE—SHAb K+, Enthought Canopy A —N7E BSD- XU P I8 T & A ) S B iliAS, 1]
H U GraphCanvas. SciMath #l Chaco HZE T H. EA®MESCASGBEL . £l IPython ¥

WG ERK B MEL SO . Canopy Zr AT M5 R4k TR 487 . TRk, 55
BB A I BHE K ARV U 64 B T R A5

)

Hi Kirthi, weicome to Canopy!

CANOPY oo usese oo i upgrase s,

Recent files

Bbutiies py Rystore previous seasion (3
draw.py
pootbiol py Ogenanexstiog e B
plotly.py

testplot.py Version 1.5.1.2730

Mo st fecsnd

2. Continuum Analytics 1) Anaconda

Anaconda IDE LA conda i F A #Efl . Conda 2 & BLAIVG M AR —FH N o conda K
A2 — 48 Python Kbk . AIHUATARF, SOHAMLLA /A 36 K461, Conda BREE T 4K
PHAL5F G 40715 [ AR, A A A 20 3R h R AR IR AR TR T B

Anaconda A sypder-app, — LA H) Python FF &, %25t A IPython A %5 .
BritbZ 4k, IPython A] LA —/> GUI i EF MK MEICA LR, HAERH A ET . RATLA
1£ F H % Vi [0 Python, 1A F ik R G L% MY Python, FF3IEFATA BIHK £ 6B FI7E Python 3
i R, AFRX 46 IDE FH7E Python 2,

IPython ( http://ipython.scipy.org/) &4 T — & E . E31#) Python shell, 1M HHF
PRI RACFEAR R LB S, BHERERERE. KEHCOF & X+ [Python, IPython
WA HoAh— B RFAE

QFFRM: IWREE., K. k. BEASUFEZANER. w8570 ET GNU
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Readline J& ( http://tiswww.case.edu/php/chet/readline/rltop.html) 52 i #. F5¢ GNU
Readline 2 f&, R 2% A ar21T 1
Qa<HEIhEE: XERNFSTHELLRTa2 MR A a4 5.

. @ Launcher Environment root ~
v SlUIEVEZ et
link visuaiizations of scientific datasets
,.g ipython-notebook
Nb 1Pyhon Nobabook Version 2.2.0

P ipython-qtconsole

IPython QtConsole

2.8 ZRHA L

AARALZ B AN R R AT S H 6, B R B A 20T A2 P A o -

Q AAEN . F(s B 2 85 1 B4 i 24250 7] A A B

O e Sz B 18] . A B RO A A R B B T AL

YA RERE TR R, BMEABENBEARBRASTS, A=A B
B He, “ZEAARAA” EBERNABIREY . LRGSR AR LR AR LU A
PR REZEXTRURGEI TR, KT YIRS T

ZH R MG FE T ATAEBSE R B AT MR RBERBIF R 2 H X — & B —4
FERBIREF AR, T R 2Z A0 T3 P 38 T 75 2 R L A (8] R A0 A B — T REHE LA
WX R G T E, Bt it R P AT 0 B R G BT B A R

AR T IR I R T B B AR R B O R . — BT R A S AR O BRI s S5 5h—
S ] 5 ok A BE X R T 46 o SR LA AT ARAGE i A M AR R S B X T — RS R R
#r, KEAAPACATRER — MR, X FHAMEA VSR, RyOWt. Fyid r
FrEHRANE

2.8.1 EMHialFas

HAF W AR S EUE T BUAREN AT SEB AL B AR . BOR b, AR Z S, Hai
B ER AT, AV E T #2400 W AT B A i Ol . BB 9 S5 1 i
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], BPRGEA BARERAE B m DL ], 2R3 AR,

BB ERFENE . H P ROZE C 58 l— o8 4E, AR 2B R B iz 454k 2 3 U5 7 ot
frene B, a5 H BoR—AN I TR — B B A B AR SE B BT . LB R R
18 H NI AE R — 0 i 37 B e 15 9 J5 B TRl &4 . R T2 Google B #E - —~> JavaScript
4 Wy 28 A =451 -

chart = new google.visualization.PieChart (document.getElementById (
'chart_div')) ;

google.visualization.events.addListener (chart, 'select',
selectHandler) ;

chart.draw(data, options) ;

function selectHandler() {
var selectedItem = chart.getSelection() [0];
var value = data.getValue (selectedItem.row, O0);
alert ('The user selected ' + value);

}

FH—NEREBATA EE S AP BRI RKR L, — St FIRARN B P
£ JavaScript P E W TE A S, (EUFRAEH Python £ F )y gl — A2 B AT MMk,
IV iZ & FE Plotly,

B —FpAEH, graph-tool ( https://graph-tool.skewed.de), HE#ELL—Fh B 0 R 52 3
I, fE—>22 B A H s b SO, FH GTK+ R B/ shill, X FPARER A 5 SCBnT
1, FEREE L2 AR A

282 fBikit

T WS ERBURAREIE, THRARBT TR ERRES., XFRNEAREE
A SRR EZ—. WRATEEMIE, R THMARERA R, RS aEEE
WERTFR ;. —AROCHE A B X 2 | A o

XFFRAT R ARAL T B ROk U, REFMMRRVER, E%, ITHETHMR, 5—fMfA
JRiME—3E F TR B AT AL . —S0E 2 A /it ik T

Q A &

Q & nl 47 Jm

Q =R =

1. [EA )R

AR AR . el BMet 2, H— AR EREI RS ILRRE.
SR, TERZEHNT, UEEESR (FRMA) o, FABEEH AR, THEEREER
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R E

BAEL, —MAERNAERASREZRIENE T %, ZRBIREFE RS B
&, EREMNEARRULEMNHRMEXTIREUES .. BIEAR2H—-SARKNES
CEMEMER) FLBAUMA, WFEFR.

o O Q)

FHIEL I
TR KA

0
’\' 0

§7 ok om0 K
AT R H

Q

EESH—THRRARRREZRERFRBE
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(EUEIS)

fiE H AT R R — AR ) 25 (B TR AT EOR , SRBARREIRG ) (I EEFTR) . BF
HAWKZS RIEFE T, BV HA LS g iR R K Hotn, W AR =S (] 3R se i AT K
ME “FR” RBR KT KFR. A8, " LSE XM A AR E BT
Tz

T ENHUE R ERERRIN, X TAHELSSEMEY . EERFEEMm,
A2 16 RS T BT AR 4 3O S8R B 19 A

3. BRIk )

BORA RAAAEA R 824, T H A — ] R AT, WRBENTHARFE
EHR/N SRR (BE R /<), WIS RERRNELSFEER, WTEPR:

Optogenetic
2008 2005 P08 2007 2008 m ey auvt 2”5&,@' 2013
¢ ® ® @ Tvheloumal of neuroscience :...
s & @ ® noweneuresclence
s @& @ @ rPosoms
g 8 O O ww
» o ® @ @ rewon
e & ® @) @ rrocesdingsorthen
® @ » o Newwesmethess
I
. e @ +« o ‘ smm{mmvm N
. s & @ @ coremvicegyce
#* & 4 i by
& £} oley
v s+ @ @ rrontiars in molecutar...
‘ & @ @ The dournal of bislagical..
@ mmmm
. ® @ @ sournalof neureseioncs...
® € © Jounsof visuslized.
@ C ;}ﬁég\f s s deninenn: TR R st
- o @ o Cail
[ ] Blologlest peychiatey
@ = 0 ® The jowsstof physiclegy
. PR —
@ ®  Experimental physiclogy
& & @ Heurapbainssslony
a & wéé i
@ ‘ ﬂmmmnmmluﬁm
' ‘ “ ’ . Heuresurgery

29 ngk

O — A R B S SF AT T I B RO . A E RS T A K R Y
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LRI B B R

BRI LR B AR R A Fri or ik e RS . A R S P R R . AR
AR B T o0 AT A B ROE AR . XS BB E A B Hefuh . B ANGE AT AP RT
REAFFRI TS, HOINBE T OB B R R G AR, DA R 55 i B R BT IR

FOE WP TR P AR B BRI BE, T4 A0 2 1 B 2 T e 7 Kl vh A2 B O
KBK R,

Bl T B — ISR R — TR, A% — B8 e, A7 —IER
R TT% . e, WEAME—ERRT k. ARZATIATE, mHRNT#
#|—LE37+F Python T B, THEMEIREEMAMITHEXE T A,



SEEED SEREERES
EE B EEREEREE
= EEm = BN
= Em I E
B EE >

EE =

EE B =
= =

EIE Cluyner 3

FaafsER Python IDE

ER—FT ZH % 1E S, Python B4/ KB 20 ZFEM L. EREZESF T,
Python PR H fa] St M sh S22 323K . Type(datum) shZAAHE THIEXS R KR, EF
—FiEE, RFERFRHERDBMRIES, Python XFFZ Mg, BIEREAL., Xt
SRR A,

Python fift B4R FE 48 K ZHOEFE MM BE RGP BEIR B, HNEHIRSMEE S T3
SHRGE, X 15 Python ZBFR R AT 7, FIAE R —Fh R BRIE SO BUE IR MR A
. BpfdAE 53 A 28 A, Python 3 BB 15 2 7K — #F FH 5k 5 BE Hive ( NoSQL), LATRE A &L
H1SE AT % o AR TT &AL X i KIRATH) Python 75 Z— 1T BB IAEERAIE . 4. W
K. WiAAETET.

£ FF & IFE (integrated development environment, IDE) 22— PHMAMNAH, #AET—
FhemsE K T HEE, HiE1T Windows, Linux 3% Mac OS #1E RS ) H br R Gt & 1
BF, XETREME T R —ROERIFEE, ATAREHA T RRABRENERE.
Python %2 A £ F IDE &, AR RIS, 1A, BOTEIHELIT 4.

Q Python #1# IDE T H

Q LA — P EML R T HULH

Q conda I Ar 24751 (command-line interface, CLI) Fl Spyder

Q XAl Ak A B EH, IDE TR MEHE TR T R

u B W R L o)

Q —s&ff ] IDE T E )22 K26
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3.1 Python o ij IDE T H

AT AE AL BIE R B R T H: MRS SORwE S (REREER),
Hibzfr MR m e TRSE, SiFdcfA —dRRgs RN T A, IDEFRZMA, Tl
B EMMA

QiFEEHER (B BREREES)

Q 7E AR R B A

Q A B R &

O £ 532 5 A EIE notebook (L4l IPython)

3.1.1 Python 3.x#1 Python 2.7

Python 3.x 5 Python 2.x fRARFA . X2 N AFKNTELEM A Python 2.7, A,
FAE FH Python 2.7 fRAS . WA AR M AEAR B IS E A, RAOTEBURK R nfT
ARG A 9 Python 4R 5 0%, —26 IDE T HAL & —Lb BARMIE & BT A MUA RO A .
FE—EERT, XEREATRRSFEAEER

312 REATHIKHE

FEi#E—#1118 Python IDE 21, HEBARIMAZEHIHE TR EAFRER, REFHE
R aE3c B A BEE T MAL AR, HiX IR PR Z UG i T A .

U IPython

Q Plotly

1. IPython

1E 2001 4, Fernando Perez JFifi A IPython T 4F, iX & —FhZ kit 22 B 5018 LAsa 1L i
Python shell, HunFH vk, BB, MREBMEEHE. Python NEH RERLH X
HHEFREERME Julia. R, Ruby %1 H, B T — it ia] LA B ol AR & f2h
REXET, Lban A shmIEINM Tab HEh#h 2. $RHER Python T2 T AR LB Tab H Bh4h
4, T IPython BRIAFRHE T Tab H Bh%h42.

[Python 4 Python AR T FH —~HFEM TR

Q FEMNLwmam L MET Qt M THE

O — M ERRE, digRET M%R notebook, Ef1F174 37 ) notebook A AH [7] A #%

DIEE; EWEFRAR ., XA, eERasa ik E
Q —FHELE R TRL; XA D £ 2R 288 BSCRF IPython IDE HJFEA
Qz#EItES, RETESFEHMSEREN TR
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FAfR IR, 45t IPython Hh UM A AT 2

LIS B
? iR T IPython AIZREA 48 AIHER
%quickref w=nthiES%H
--help-all [#3R T Python AYFE Bl
%who/%whos 24 A ARSI B

IPython notebook f&— I T M A2 B X IHE A . IR IHERBRRIG . HFEMLr
BB,

IPython ( http:/ipython.scipy.org/) $4it T — 35 7 375 U384k 4 Python shell, ZFFLA
SREUMESRF IPython, 2R B8 ot F i MALAAEA i 32 B . KRBT S8R S
IPython, IPython F%RSNINEER -

QTab B3h4heE: XYW RZE . K. Tk, BEAXHLKEM. Tab B 313228

i+ GNU Readline J# ( http://tiswww.case.edu/php/chet/readline/rltop.html) SLELHT, F
5¢ GNU Readline Z &, FR¥E RIS H #6247 FH1H

Q< HETHEE: RN T 1B LT -2 1T A A i i 58 .

T A # B B R T IPython b iz 47 ) — A~ fl. A E ¥ 4 T ##% [Python H IPython
notebook, iHZ L http://nbviewer.ipython.org.

808 s IPython
In [10]: import matplotlib.pyplot as plt
«..: from numpy.random import rand

..: fig = plt.figure()
.: fig.suptitle('IPython Plotting')
...: for color in ['orange’', *blue', ‘red’']:
) n = 400
x, ¥y = rand(2, n)
scale = 200.9 * rand(n)
plt.scatter(x, y, c=color, s=scale, label=color,
alpha=@.5, edgecolors="none')

...: plt.legend()
.1 plt.grid(True)

-..: plt.showQ)

In [11]:

2. Plotly

Plotly J&—FEL S AT FIBE AT AL T H . WSELFHME, Plotly 24t T AL EE . 7
Fregfgeit TR XA T R @i ff Python 5 ] JavaScript ) F 7 5t B A D3.js .,
HTML F1 CSS & 89 T AL — B AR E . Plotly 1% ZiEF MARBIALEE,
Arduino, Julia, MATLAB. Perl, Python fll R, Plotly BIZEH1iE= L. https://plot.ly/~etpinard/
84/fig-31a-hans-roslings-bubble-chart-for-the-year-2007/,
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B E R T 23R AL GDP,

Q + -BEE B
2007 419 Hans Rosling “THL &
90~ LES0
| e
" r o X
- ® R
H&. 70—
€ o
50—
40—
1 1 1 I 1 1
1] 10k 20k 30k 40k 50k
E A4 BE (UL 2000 F3o0iT)
* ' % f v o

Plotly #2 4t 7 —Ff B\ matplotlib 45| Plotly o {E £ m & %, W F iR IR (#
ENRAE — Plotly K F, JfF HRFEHEER):

import plotly.plotly as py

import matplotlib.pyplot as plt

#auto sign-in with credentials or use py.sign_in()
mpl fig obj = plt.figure()

#icode for creating matplotlib plot

py.plot_mpl (mpl_fig_ obj)

3.1.3 Python IDE 38!

T B AT A — 22 3%E ) Python IDE,

Q PyCharm; iX#5% 7 5T Java Swing B i

Q PyDev: XZ¥EHET SWT WA A1 (&M T Eclipse)

Q Python K3 B A 4% (Interactive Editor for Python, IEP)

O Enthought H1#) Canopy: LA PyQt & 3Lh

O Continuum Analytics # Spyder [ Anaconda &1Th: LA PyQt A3EAH

1. PyCharm

PyCharm J&—Fh /A>3 Wil H V)% K A9 IDE, 1l B4t X AU % 2% /. PyCharm 4.0.6
X RS A B B AR B9 BB AR, Bl DT T A R hE e 2% F 2k https://www.jetbrains.com/
pycharm/download., ¥ {14 i& A T Mac. Linux Fil Windows i tR$E £ % . Pedro Kroger
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i+ B 7 PyCharm 8 7 /S W HiiA, M uk a0 F . http://pedrokroger.net/getting-started-
pycharm-python-ide/, YRA]ASE XN T EZHY . FEFZH&NDaET, iSmF
A NumPy B FE5 A F 25 00T 1 155 A s

In [50]: # polar p!oY’uszng add_axes and polar projection

t = linky new_figure manager

: ntplotub.pyplné
3"-910‘1land‘!uﬁﬁmvewﬂdmmd_uphtheedhnru“ .

270°

IR E i B A R BT 7R, Polar 3 H AT LARPRSE A, T ELEEHLREA [ 51 ) ) 22 4 T
£ B 5 AR i s

' rand_4 = 5 % np.random. random_sample((10, 10, 18, 10)) - 1
rand_5 = 5 * np.random. random_sample((10, 10, 18, 30, 30)) - 1

Array View: rand_5[0][0](0](0:30, 0:30]

WoONOWVMHEWNMDOD

_}
o

FEAIR] IDE (Lbn Spyder) @I —A -y BLEGREHLEEA, X HL45 H— 54 .

rand 4 = np.random.random sample((2,2,2,2))-1
array([[[[-0.6565232 , -0.2920045 1,
[-0.45976502, -0.70469325]],

[[-0.80218558, -0.775380009],

[-0.34687551, -0.42498698]111],

[[[-0.60869175, -0.9553122 ],

[-0.05888953, -0.70585856]],

[[-0.69856656, -0.21664848],

[-0.29017137, -0.61972867]1111)
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2. PyDev

PyDev /& Eclipse IDE () —/Mdiff. #4)i%i%, Eclipse MI— {4 & LAFI A IDE 7] g
AR HABRIAThEE, W AREIE 1 H 0 IDE, PyDev XU EMH . BIAERX. £H
K¥EH & BT AARETE.

it Pyev Package Explor 37 = O E) wordcount 11

Bgle ¥ | o WXl
1 Google Python 55 tvpe fiter tent
¥ iz GeogleWordCount ;}_' i
'ié‘ — sy 57 . @ print_words
» B Python2.? (SSysiemsLibrary/fra G g:;"_"“-'“
» B Makahil_sna 5064 Th r 0 7 3 o sk
{5 Makahiki2 o ¥ S
&1 def main():
&62 if len(sys.argv) 1= 3:
63 print ‘usage: ./wordcount.py {--count | —-topcow
B4 sys.exit(1)

65

466  option = sys.argv[1}

#67  filename = sys.argv[2]

@68  if option == '--count’:
63 print_words(filename)

#7¢  elif option == '--topcount’:
71 print_top(filename)

72 else:
73 print ‘unkoown option: ' + option
74 sys.exit(1)
e

T ——————

can
Path Location Type

& Sad Indemtation (2 spaces) wordcount.py - /GoogleWordCaunt. .. line 61 PyDev Probiem §

4 Bad indentation {2 spaces) wordcount.py  /GoogleWordCount .. line 65 PyDev Probiem

& Bad Indentation 2 spaces) wordcount.py  /GoogleWordCount... line 86 PyDey Probiem g

& 8ad 12 spaces) wordcount.py  /GoogleWordCount . line 67 PyDey Probem i

"] L% 3 PyDev YE 24 Eclipse i) — /M {4, o # 4% LiClipse (—F 4% %) Eclipse &
fTh) o LiClipse AMYXSCHF Python, 11 H 37 #F CoffeeScript, JavaScript, Django it %%,
£ LiClipse "' % %¢ PyDev i 5 B o % %% Java 7. SEH M) 22 %58 % W . http://pydev.

org/manual 101 install.html,

3. Python )78 G A &m4E 25

IEP 2% —M 5 IDE A2 n] H T E.f) Python IDE, {HFE & ¥4 Microsoft Windows
B T H—F,

[EP J& LIS H AR B Kr DI HE N H Y A9E5F- 5 (9 Python IDE, XM EIEHE & HI TR
WE. HFRAFRNEE, [EP BBETAF &L AN,

IEP {045 % #5 #% F1 shell W~ E B4, @ — A TR REN R 7 B4R HEH .
—UER B TR IREH ., EEE . R EXTBM TR, —SHEENIIFENT .

Q S51Ef7 84X IDE U AAHS B K ThEE

Q BERT LA 2473217 Python A, AT L@ & SCfF 8K IPython A 58 s H.
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QR E B A FEIZAT shell
Q £ shell AJ A A[FE A9 Python MZAS (M v2.4 F] 3.x)
TR 5 AR R R T 7R [R]— A IDE A S AR AR B Python

mmrw : BQF
[*m i [b.m_mm [ et | [ optens ]
, 08:07:29) on Windowsa (64 bizs). - Object: b.added_method, class: method, repr: <bound
th integrated event loop £or CYSIDE. 1m\!ﬂ‘)nd3m_mmodd'ﬂ.—a D

type or a list of *magic* commands.
>»> (exmcut ing lines I to § of “<mmp I>™)

2R
£ L -
G Lo ()
2 casA —
‘ : Sl abdudime G- backends =
© dassB B & core -
] dof added. me... B eamples

@ anisotropicData.py
L. [@ anisotropicData2 py
[ bouncingBall.py
I8 cotormanscoy
t ]? colorVolume.py
I l?: drawing.py
= embeddingInFLTK. py
@ embeddingInGTK py
} - [ embeddinginQM.py
7 embeddinglnW.py
| i@ fowDimensions.py
| & imageEdges.py
| & imagespy
| { 3 lightsAndShading.py

— 3 AR IEP BAE—F T H, (HEALH T I L. %l Miz1T Python 2 ¥ H
(), 1 B[R B S FF 24> Python shell, B, GRAAHA IE—4~ GUI T EAL (HL4n PySide,
PyQt4. GTK FI Tk) ZH MM %, [EP MR EHEmHTH,

IEP ] (4lifi) 7¥ Python 3 45, Jf HH Qt GUI T H Ay, {H & nl LL7EAEfi]—
/> Python it A& W B AT AR A% . TEP o] AN 16 A9 9 hE 2F 47 F 2K http:/www.iep-project.org/

downloads.html,

4. Enthought *}'[Y) Canopy

18 HAA %2 vh, Enthought Canopy A — /> 7F BSD XUME $UER R & A B9 S % A, 1y H LA
GraphCanvas. SciMath 1 Chaco A% T H. 1 H IDE —#, BEA — T XA %GEAR.
BEWA IPython #5Hl 5, XXBITHATALE RAETE A M. 1o, b —1TEIERTaE
PR, S8 Canopy, Bre il —NgubR &% . BRPFELAE RIS AN SORS 0 YA 5% i e I LA R,
Al Ll e T gRbbRE, G T i e A A R B
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e Kirthi, welcome to Canopy!
CANOPY g Canopy Dxpress. Upgrade tod:
= + '
Editor Package Manager
Training on Damand
Recent files
bubbles py Restose previous session G
draw.py
platbiol.oy ey S
platly.py F :
testpiot.py Vo::on t.s.\;m o

Canopy F& T HAbFF & A0S, [[RATd4E K T IPython notebook i1 RE % FH {8 £ b 1) E %L
PRI AAL I AL, R ZHIDE, BA — M 4ilEds . SCHFN 4% A1 IPython 451 5. IEAb,
A — ARSI RERE R E BR48 . Canopy IDE MU EZH RN T

Q THEXBEEE: AR LU & £ 9K 3 28 2B i 40 S Python 2%

Q Python REB4IERE: X5 & WRiE LA giE 4%, HH7 S Python S A4

shIiRE

O Python B #&: X /& — %M A [Python (32 H.3{ Python) #75, REHI KA H iz (T

Python #J¥, TMARMN—1XfFiETT

Q wERREE: TUABRERTTS . 15 SUHERASC %R

T BE R AR R woR T80T, AUR T AT R AR T A IDE A k. SO B A% R
Python %% Al AFEACHS S iE 45 0 C N AP B AN R B . Y B gt ind, FrfEmIfr &
g N, A0 B A R

ZICHSiE I Canopy SUA%#) I B 5L, BARN LA B . X 45 —28% ] Python
B SoRY R

AW B B — A B EFIE R A 5 15 B CRIE X REAR RS, 2 P BUbn A AR
AEe, ATLAS R BN SR, #Em, RAT LAERE S SRR, KRR N A E H B %
BAR Y Canopy & il — K22 vhIX .

Canopy A JLZK A ] (197 i, H 50 9% AR AS 1Y f Canopy Express. B A i 100 %00 3K
Hfd. &5 RA S —Fh ] Python R TR M i+ B A H T H. 7€ Windows,
Linux 8 Mac OS Wik £ H b — MERN HArRIE R GE )G, R LLMF &Y WAk T #05X 4 Al
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A . https://store.enthought.com/downloads/ .

1 print “Hello, worid*
2

©)

Welcome to Canopy’s interactive data-amalysis environment!
with pylab-backend set to: wx
Type ‘7" for more information.

‘Welcome to pylab, a matplotlib-based Python environment [backend: WiAggl.

For more information, type ‘help(pylab)’.

In {13: Yrun /Users/j
#ello, world

In (22: @

0:0 475

Python JFAFREE A — Pkl . BEARZ AR A A TR F R —IUHEH R AR
ERES . ENTAY SRS YE A% a0 R B AR -

DOCUMENTATION ooy
s . ) CANOPY
User guide and online help SRS
Canopy User Guide s
Click here to view the Canopy User Guide » The documentation browser
) lets you navigate to any page
Online Help with code and run the code
Click on the links below to view documentation on the code am btgn;h;\e
Pythoq language itself or any of these popular Python prompt or o
extensions. the dim W"s‘lﬁ'd‘dd"s
« Python Tutorial . onthecodeblockand
- selecting the appropriate
« Python Documentation menu item.
+ [Python « Ifthe pageis Sphinx generated
+ NumPy and has a sidebar, it can be
o SciPy by clicking on
the 5 button added at the
s e extreme left.
+ Enaml
+ Envisage
* Mayavi
« Pandas
« scikit-image
« scikit-learn
« Sympy
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Canopy B — 18- H# A, W LAHR A Canopy H o] Y Python 3441, FfkiE
TEHE A BRI L 8 M R . IRAh, iR A — AN A48 R 5 1a FH ok 2 B0 42 2 AT ful mT

AL, IR BB LR IR

Canopy H] Python AYIHAENA & 7] Y Python #4461, 24 Canopy Jishi}, BB erEnl
AL A A R ok, T T Y 5 S B T

‘~°‘ - ' CANOPY Need help? Ask experts
| v &F Avallable Packages | PythonDoc 2.7.3-1 _—
| ’ Froe P " | Python documentation FREE }
| 9 pytz 2014.9.0-1

worid modern and s FREE
- pyzmq 14.3.1-1
e P binding to zeromaq (fast messaging)
- % readiing 6.2.1-1 @
requests 2.4.3-1
R
scipy 0.14.0-3
i libraries for ics, science, and |
[ six 1.9.0-1 1
e
i ssl_match_hostname 3.4.0.2-1
e

wxPython 2.9.2.4-1
L wrapper around the wxWidgets C++ GUIlbrary 4

IDE A 5% Hi 7R B9 45 DXIH -

1. SMEH: SEM IDE B, %S —FRECRIIRIEH, AR 4 B

e LT o

2 EMERE: — BN R A, 0T R TR H, LR S
fFFR (0 L E s FREFREETR), —~% 4 More Info (45 E SRS BHEH, F5%.

3.EERE: SEMERMERM, WhPoER R 2L, flm, 7560
LuEFNFR, MIE] 11 B (TCEC R B AT DUREBRAE R Gt R AR )

4 ITBPRZSTNAERY . 45 H AT IEAEfE A LT 1 Al 7 24 PR A B

5. K& W TE NPT, ARSER R ST S AU R A4

5. Continuum Analytics ") Anaconda

Anaconda J& b B 5 52 W ) IDE ., B AL 56— 51 45 i ) B 44075 ¥, IDE LI 44 4 conda
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RIZ.OEHE R (5 ESA R, 1 H T conda 8¢ pip 235 ¥ 7 Python 3441,

Anaconda J&—2H % %% i 58 K A9 Python #4462, FHPASCERRHAEHEEBE . At DA SRS
FHEEE. BEANT. TR, VIAEIFFEE NI,

Anaconda i — > F} 2% Python #f & ¥£ 5% ( Scientific Python Development Environment,
Spyder), J5# & —> IPython & & #%. M4, IPython A] LAk 3 3h K —> GUI, H —+4
3 F R 2% fY) notebook., R fEHEZ ALTE TR v LAFE 3 H % % %€ Python, Tl AS F £ fih %2 3¢
Python M %%t Python 3 JFIRA RIS, Bk, HIAFFE Python 2 H{fi iX 4k IDE,
Anaconda IDE A W HEE 44 (conda 1 spyder), ‘B LA conda 3R 4145 HEAF N et o

T Y B R E A 3l Anaconda B AT, A IR T ALHE IPython BHA IPython
notebook . Spyder IDE Fl glueviz Y —LE 1L .

| @ Launcher Envicnmentroct~  Python 27.8-1
ink of ;
];Ng ipython-notebook
IPython Notebook Version 2.2.0
' IPW) ipython-gtconsole =3
IPython QtConsole Version 220 |
& spyder-app
spyder
Scientific Python Development Environment Version 2.3.1

Spyder £Rif

Spyder /& H2& LA 4144 #4 Python JF & I 5% :

Q Python R 7344828 : XEL&AA — I AY sR ¥ YT 45 . 17 H 26 4R 48 4% 3 +F Pylint 1€
Wb, s, RIEERE 42 —FR, 1 HAETA K IDE H#ERITE, FHit,
B SRS 52 BN BE

QXEXEHA: Python iFH BEH TR EA T, Hik, Y522 2&EmEH&0
A XFFRIEHE M A T 2 S AU L T R

QHFRETE: FEMAKERPITH, KETERAY TREBEA R, RETRDE
TRERY, thinFst, AR

A5 4 525 A1 IPython $5 6 & 40T 14 57 45 4K B
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e
)
‘ :ﬁu&!n}:v Raciook

. 7
& import matplotib pyplot aspht
‘: from numpy random import rand

it
| 12 gor color In ['red’, ‘grese, blue' ]2
b ne3se

siphast. 3, sdgecaioras noce §

i
- HEple, Legees [ (3] renfibed e oy
; 12 einariacivn [ '

2 pre show( )

nf‘ : L
L

18

conda £zt

conda J&—Fifir 1T T H, HTEHAER Python B4, MALEH pip. BLA JLFR
Jrik, ATDAASRA A R, LERQIEHIAEL, B80% %R FE R Python B, X
AT TR BRER MG A & 47 B K HOC R, XA B T85 & AN Rl 846k B 2 #r
I TAEAREE . AT BIUEZETT I R4~ conda FRAS, R7T LU AT AARES (A 154 A A 2%
3.10.1 BiAR):

Conda -v

3.10.1

conda A EE 2 — XM ARG H %X, W —41HAKN conda 8., 1ER—4 EIKE ]
T, PR RE T B — 24 NumPy 1.7 MR35 55— R A& 40 A 45 NumPy 1.6 #3555
conda /X FNE A FICRAEA S . A T IFAMFERGE, (U7 % PATH 28 Bk T
#) bin H .

b AT A/ B X6 T, W17 FH conda % % SciPy # 4 f1. B i% R B 48 1E iy % %%
Anaconda, TfifH. conda TE21T AR ] LUEH M, ABARTE E4m A T i ARALS Rk %4% SciPy

$ conda install scipy

Fetching package metadata: ....
Solving package specifications: .

Package plan for installation in environment /Users/MacBook/anaconda:
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The following packages will be downloaded:

package | build
___________________________ l_______-________._
flask-0.10.1 | py27 1 129 KB
itsdangerous-0.23 | py27 0 16 KB
jinja2-2.7.1 | py27 0 307 KB
markupsafe-0.18 | py27_0 19 KB
werkzeug-0.9.3 | py27 0 385 KB
The following packages will be linked:
package | build
___________________________ l________..__.._..___
flask-0.10.1 | py27 1
itsdangerous-0.23 | py27 0
jinja2-2.7.1 | py27 0
markupsafe-0.18 | py27 0
python-2.7.5 | 2
readline-6.2 | 1
sqlite-3.7.13 | 1
tk-8.5.13 | 1
werkzeug-0.9.3 | py27_0
z1ib-1.2.7 | 1

Proceed ([yl/n)?

PEZTER R, AR E LR NZ T LA A SRS 8. R
B B B, VR T 1 A4 CRS -

conda install <package name> or conda update <package name>

T HEZE—MMER conda MATAAT EH B RAELAH]F (BH matplotlib):

conda update matplotlib
Fetching package metadata:
Solving package specifications:

Package plan for installation in environment /Users/MacBook/anaconda:

The following packages will be downloaded:
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package | build
___________________________ |_______-_-__-_-_-
freetype-2.5.2 | 0 691 KB
conda-env-2.1.4 | py27_0 15 KB
numpy-1.9.2 | py27 0 2.9 MB
pyparsing-2.0.3 | py27_0 63 KB
pytz-2015.2 | py27_0 175 KB
setuptools-15.0 | py27_0 436 KB
conda-3.10.1 | py27_0 164 KB
python-dateutil-2.4.2 | py27 0 219 KB
matplotlib-1.4.3 | npl9py27 1 40.9 MB
Total 45.5 MB

The following NEW packages will be INSTALLED:

python-dateutil: 2.4.2-py27 0

The following packages will be UPDATED:

conda: 3.10.0-py27_0 --> 3.10.1-py27_0
conda-env: 2.1.3-py27 0 --> 2.1.4-py27 0
freetype: 2.4.10-1 -=-> 2.5.2-0
matplotlib: 1.4.2-npl9%y27 0 --> 1.4.3-npl9%py27 1
numpy : 1.9.1-py27 0 --> 1.9.2-py27 0
pyparsing: 2.0.1-py27 0 --> 2.0.3-py27 0
pytz: 2014.9-py27 0 --> 2015.2-py27 0
setuptools: 14.3-py27 0 --> 15.0-py27 0

Proceed ([yl]l/n)?

R T K% FH Anaconda L3 M8 FAL, SMEMAAT, HA T a2 PE R BIAR
BT LR AR

conda list

WA, BFH —E A RERE -6, A pip install, 30 setup.py JE XH%
¥, R conda BHMELETHMEE, (B pip AHLL, BEARIER.

8K IPython AN 2 & 75 B9, {H I8 J& 38 FU #E 2 {4 FH. IPython Jif i% 7F Python. GNU
Readline il PyReadline 2 J5 % %%, Anaconda #l1 Canopy BRI\ SE X TAE, A BEIEA
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R R Python BFEL. FRATFE T 1Y & BT XM EAFEF1%K

3.2 Anaconda "] #i{L 2

MECHE IR, HRAERALTE, F2IBE AT AL FSC i 58 iR, Python Hl Anaconda #f
FRERL BRI AR P A R AL A2 . Python BEFH T/ MBI HERF (KRR TRt
B RAPRRSRER XA, M EATE 2P w5 S . Python IR AT
FPESRAL TR R, P ] LAE 2B AR 2 BIFF 2 5 T A2

T T /& Anaconda H L ) — S22 (R

Q matplotlib : X f& Python H £ 32 XM #92: B FE . #1 NumPy #l SciPy — 2, Z&#l%#

Python #t X H ) = Z 3K 5l Jj. IPython A —FF pylab 8, X 2% 1%+ HRMH
matplotlib #4738 B XL E ).
Q Plotly : X Z—MTEM A L TAERMZE A&, B3XFFH IPython notebook 3¢
KR, BUR0ACE R, 1 E AT LUE O SRS 38 A 2 4 SR T el s KUA . i
H matplatlib A4 B9 2 EIfCHS A LA%S 5 Hb A2 {E 3 Plotly L.

Q Veusz : XZ—1H Python #1 PyQt 4 5 i GPL- B2 E 4K 4L, Veusz hfki#x A
F| HAh Python F2fFH .

Q Mayavi : XE— =4S R, 582 5CFF Python A, 5 T4 B3 M 5
ff) pylab 12 MATLAB A i 254

Q NetworkX: iXj&—> Python ifi 5 #4461, FREIE. BAEMBIRGH ., 3%, L
&R CE T

Q Pygooglechart : X2 — M8 AT #LAL 7 B 58 R 6L, FRiFRS Google Bl
API # ¥,

3.2.1 RE=HE

—HEP i B AR, BRSO (X, Y) KRB Z. BRI 25X, V). TEXAH)
T, BATH LG Z=sin(sqrt(X2+Y2)), X5 4P LIEARMML. LR, FEHFT
1LESE, AT e fCRS=A4: X A Y WIS -

import numpy as np

X = np.arange(-4, 4, 0.25)
Y = np.arange(-4, 4, 0.25)
X, Y = np.meshgrid(X, Y)
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Generate the Z data:
R np.sgro(X**2 1+ Y*+2)
Z np.sin(R)

X B R B2 B mpl_toolkits AR F 402 i sin(sqre(X**2+Y**2)) By B =4e R m A, T EH
FFMR:

2. %), E T AR A

from mpl_toolkits.mplot3d import Axes3d

from matplotlib import cm

from matplotlib.ticker import LinearLocator, FormatStrFormatter
import matplotlib.pyplot as plt

import numpy as np

fig = plt.figure(figsize=(12,9))
ax = fig.gca(projection='3d"')

X np.arange (-4, 4, 0.25)
Y np.arange (-4, 4, 0.25)
X, Y = np.meshgrid(X, Y)
R
Z

= np.sqgrt (X**2 + Y**2)
= np.sin(R)

surf = ax.plot_surface(X, Y, 2, rstride=1, cstride=1, cmap=cm.
coolwarm, linewidth=0, antialiased=False)

ax.set zlim(-1.01, 1.01)
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ax.zaxis.set major locator (LinearLocator (10))
ax.zaxis.set_major formatter (FormatStrFormatter ('%.02f'))

fig.colorbar (surf, shrink=0.6, aspect=6)

plt.show ()

R T =4EE, RO R E %% matplotlib Al NumPy. Anaconda B\ BRIN L2 T —
SRR {4

3.22 HEAE

£ b—3, RANTIE T LR MHEA MRS, i squarify B L (F1 matplotlib) BAR T
I GDP HERT 12 BEIEZK . RAT USRS HIEE, BT ETR.

# Squarified Treemap Layout : source file (squarify.py)

# Implements algorithm from Bruls, Huizing, van Wijk, "Squarified
Treemaps"

# squarify was created by Uri Laserson
# primarily intended to support d3.js

def normalize sizes(sizes, dx, dy):
total size = sum(sizes)
= dx * dy
sizes = map(float, sizes)
sizes = map(lambda size: size * total_area / total_size, sizes)
return sizes

total_area

def pad_rectangle (rect) :
if rect['dx'] > 2:
rect['x'] += 1
rect['dx'] -

if rect['dy'] >

]

rect ['y'] +=
rect('dy"] -=

N NN

def layoutrow(sizes, x, y, dx, dy):

covered area = sum(sizes)

width = covered area / dy

rects = []

for size in sizes:
rects.append ({'x': x, 'y': y, 'dx': width, 'dy': size / width})
y += size / width

return rects

def layoutcol(sizes, x, y, dx, dy):
covered area = sum(sizes)

height = covered area / dx
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rects = []

for size in sizes:
rects.append({'x': x, 'y': y, 'dx': size / height, 'dy': height})
x += size / height

return rects

def layout (sizes, x, y, dx, dy):

return layoutrow(sizes, x, y, dx, dy) if dx >= dy else
layoutcol (sizes, x, y, dx, dy)

def leftoverrow(sizes, x, y, dx, dy):
covered _area = sum(sizes)
width = covered _area / dy
leftover x = x + width
leftover y = y
leftover_dx = dx - width
leftover_dy = dy
return (leftover x, leftover y, leftover dx, leftover_ dy)

def leftovercol (sizes, x, y, dx, dy):
covered_area = sum(sizes)
height = covered _area / dx
leftover x = x
leftover y = y + height
leftover_dx = dx
leftover dy = dy - height
return (leftover_x, leftover_y, leftover_dx, leftover_dy)

def leftover(sizes, x, y, dx, dy):

return leftoverrow(sizes, x, y, dx, dy) if dx >= dy else
leftovercol (sizes, x, y, dx, dy)

def worst_ratio(sizes, x, y, dx, dy):

return max([max(rect['dx'] / rect['dy'l, rect['dy'] / rect['dx'])
for rect in layout(sizes, x, y, dx, dy)l)

def squarify(sizes, x, y, dx, dy):
sizes = map(float, sizes)
if len(sizes) == 0z
return []
if len(sizes) == 1:
return layout (sizes, x, y, dx, dy)
# figure out where 'split' should be
S |
while i < len(sizes) and worst_ ratio(sizes[:il, x, y, dx, dy) >=
worst_ratio(sizes[: (i+1)], x, y, dx, dy):
i+=1
current = sizes[:1i]
remaining = sizes[i:]
(leftover x, leftover y, leftover_dx, leftover_dy) =
leftover (current, x, y, dx, dy)
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return layout (current, x, y, dx, dy) + \
squarify(remaining, leftover x, leftover y, leftover dx, leftover_ dy)

def padded squarify(sizes, x, y, dx, dy):
rects = squarify(sizes, x, y, dx, dy)
for rect in rects:
pad_rectangle (rect)
return rects

RS H Y squarify pRECRE K /R JEYUN GDP HERT 12 ZRIEZ, RESINTFATR .

import matplotlib.pyplot as plt
import matplotlib.cm

import random

import squarify

x = 0.

y = Q.

width = 950.
height = 733.
norm x=1000
norm_y=1000

fig = plt.figure(figsize=(15,13))
ax=fig.add_subplot (111, axisbg='white")

initvalues = [285.4,188.4,173,140.6,91.4,75.5,62.3,39.6,29.4,28.5,
26.2,; 22.2)

values = initvalues
labels = ["South Africa", "Egypt", "Nigeria", "Algeria", "Morocco",
"Angola", "Libya", "Tunisia", "Kenya", "Ethiopia", "Ghana", "Cameron']

colors = [(214,27,31), (229,109,0), (109,178,2), (50,155,18),
(41,:127,214) , (27,20,163), (72,17,121) ; (209,0,89);

(148,0,26), (223,44,13), (195,215,0)]

# Scale the RGB values to the [0, 1] range, which is the format
matplotlib accepts.

for i in range(len(colors)):
¥, g, p = colors[i]
celors[i] = (¥ [/ '255., g /J 255., b / 255.)

# values must be sorted descending (and positive, obviously)
values.sort (reverse=True)

# the sum of the values must equal the total area to be laid out
# i.e., sum(values) == width * height
values = squarify.normalize sizes(values, width, height)

# padded rectangles will probably visualize better for certain cases
rects = squarify.padded squarify(values, x, y, width, height)
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cmap = matplotlib.cm.get_cmap ()

color = [cmap(random.random()) for i in range(len(values))]
x = [reect['x"'] for rect in rects]

y = [rect['y'] for rect in rects]

dx = [rect['dx'] for rect in rects]

dy

[rect['dy'] for rect in rects]

ax.bar(x, dy, width=dx, bottom=y, color=colors, label=labels)

va = 'center!'
idx=1

for 1, r, v in zip(labels, rects; initwvalues):

X; ¥, dx; dy = 'z’
ax.text(x + dx / 2,

Vi wlryYl w[tdx”], =['dy"]
y + dy / 2+10, str(idx)+"--> "+1,

ha='center', color='white',K fontsize=14)

ax.text(x + dx / 2,

y + dy / 2-12, "(S"+str(v)+"b)",

ha='center', color='white', fontsize=12)

idx = idx+1l
ax.set_x1im(0, norm_x)
ax.set_ylim(0, norm_y)
plt.show ()

va=va,

va=va,

800

19 GDP HEfi
12 Z I ER

3-> Nigeria
{$173b)

1000
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3.3 R A Lk

JUAERT, BR T IPython 4, HAWAZHEX THRIFAZ . b 1 B G{aT (8 P AR AL S B AT 38 B
1, WEM—THAAMTHE (i D3.js) #f7HE, XHEAAE L. D3js ZHrLIR® K,
JEH R ET JavaScript ML FIREZE X L E AT LIZEW EJRR . M H, B AW LA ARLE /)
FIr A S-SR 5 eR 8K

fE— ST FlEH, 44 Bokeh 1 VisPy f Al AL EAR Z il . A B — 1T EHKA
Wakari, 40 {e] 61 8 5 F ) YO 28 A9 7T 1L 171 5, Wakari 5 IPython #I{Bl, F% AT 54k 4
#r. Ashiba 51 H & H Clayton Davis 7£ Continuum W % #9 % —F T H., {Hf T Continuum )
H i ¥eF5 %) Bokeh Al Wakari |, Pttid 22 JUL4EAE Ashiba b 58 U TAEAER

3.3.1 Bokeh

Bokeh /& —“~7E Python H JF & M 22 B AT AL, B A A2 38 i IO 2% ) 98 4% 47 T
fE. Bokeh X —AFRIE T2 X &—A HiG S, #RE A PR ETHS. HE
RREIT R —A %% £S5 D3.js U E; 4 Bokeh RIIEHEF R R ZICAK . Bokeh 5 A
HTMLS Canvas J£, FEUBLEEMRIESE SCHFE HTMLS fOMISERS 1 T, X—SRAH, At
F JavaScript A5 Python ZE KA .

TAIAFEAR XA T H, ARa] L EAT Rk 3 BCR#R & B £ {5 B« http://bokeh.pydata.
org, SR, EEMIE T R Bokeh FERIIKHIVE, 7EL%E Bokeh R, 755 /5% % jsonschema,
IR Fs

conda install jsonschema
Fetching package metadata: ....
Solving package specifications: .

Package plan for installation in environment /Users/MacBook/anaconda:

The following packages will be downloaded:

jsonschema-2.4.0 | py27 0 51 KB
The following NEW packages will be INSTALLED:
jsonschema: 2.4.0-py27 0

Proceed ([yl/n)?
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JH Bokeh, pandas., SciPy. matplotlib F1 ggplot SZ 322 B = 1] ¥4k i L B AT L. http://
nbviewer.ipython.org/gist/fonnesbeck/ ad091b81bffda28fd657 .

3.3.2 VisPy

VisPy &2 — N2 22 BB HERER) 2D 5% 3D AT Ak E . FRAT LAFI A OpenGL B9 &1 R
HAIEAT AL, Kl - ATEEATM OpenGL M F ¥, B L HE B8 FIE vispy.
org b AT

R T %% VisPy FE, 1] LL22ik FH conda install vispy fir 4>, {H3X & A A BE H binstar 18
& — t conda vispy BN . T AHS RS R Ag H A —T0

conda install --channel https://conda.binstar.org/asmeurer vispy

AT, AR 1 B 1 -

Fetching package metadata: ......
Solving package specifications: .

Package plan for installation in environment /Users/MacBook/anaconda:

The following packages will be downloaded:

package | build

........................... |---_--_-___---___

numpy-1.8.2 | pYy27_0 2.9 MB

vispy-0.3.0 | npl8py27 0 679 KB
Total: 3.6 MB

The following NEW packages will be INSTALLED:
vispy: 0.3.0-npl8py27 0

The follgwing packages will be DOWNGRADED:
numpy: 1.9.2-py27 0 --> 1.8.2-py27 0

Proceed ([yl/n)?

& VisPy Bl FEH AR ZH]F. HA— D58 F)F 2 H vispy.gloo iz 1 GLS L EJE
GRS IR AT #4k, E W http://vispy.org/gloo.html?highlight=gloo#module-vispy. gloo.
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3.4 gk

JOr

MTE, Python FREHCH —ErA M T EMEKM4., Python H — 1 KBIRHERE,
HA s mT LIV ETE A P R, EEXRBEEE . RIS AR . (R BOR BN
BARMEBAEIENREX ., AL, BF L% 2D M1 3D B EMHERERAFA ., eI MaitE
%, %%,

ERZH S Y, BNELFESF IDE T A (HAN Canopy 11 Anaconda) REB&H5E M
HHEMATMATFET/E. FIAXETER, AfURBRE- AT ENERSER. S
LT, AR A X s T B ARG RR A SR 6.



L

Clocystee @ F4=

..................................... S A T st

o PR B A BUE TR S A T R 222 BRI BB A3 X AT, A 17 U8 B 1 A 0 2
HitHE, A ERREREGERE ., BIER WHRC# SO MR, ah, R mE R
A R R e A A P R AR 4 o

AR, R¥GENEBUE TR C S EAR K. LIET, wEiE S (ki R A
MATLAB) e ARBFSEFIR AR P+ 005 W Mian4>, Python FERFATHE S % &
B, JFH & Python 8 7 ARZA B T HMEK M, XL T BB A T 5 #E
IRME R, T E e R AL, 40 Yahoo. Google. Facebook 1 Amazon %573 ] .

AWM RKEMH)ZHFR 8. B2 Numerical Python Package ( NumPy) #l
Scientific Python Package ( SciPy). NumPy Z flf LATR3Z 5 & & H R & A A HEF ) B8 A
BRI FR, ABERITEHELLTHNE:

Q NumPy, SciPy #l MKL pRi%k

Q ¥ER5 | FZEES

QBIEL—rik. BAFI. JTd . £45 . RER TR

Q F|HH matplotlib #1780 H8 22 B 5 vl ¥4k

Q 24i{d A NumPy #1 Scipy SZBUG AL Fdd{E

Q A Numpy ¥4 Cython, LA Cython {45
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4.1 NumPy. SciPy fil MKL Ffi%k

JUFFFA IR AT B T 30 2 B 26 o8 1) & 5 RE 9IE R, 1 Numpy AJ
DA 2 Ak P i A X B ] A

NumPy F1 SciPy J& Python B33, BENTHIUEHR LAY . PR A REEE AL T 7 (F
B0 B 751 . NumPy A3 82 41 T Ab 28 A AR 85 {8 45020 Bl B i JE A vk . Scipy A2 U ¢
NumPy fEEAE b, S0 T ARZH AR E D . £ Numpy 1, ndarray &2 — P8
HXTG, HARRRC KRR Z 4R A .

4.1.1 NumPy

NumPy AMUALEHEAX S, [FIER A&V 2 7 ERA TR NGRS R % NumPy £
TR RSB T, DS B A G I R R RIS T 5, BT AR AR SE B
TERE M, MR AR E, AR, R A B — b SR A

1. NumPy 1918 F s

i FH PR %L (universal function, ufunc) J&7E ndarray XTI E#HTE A | ¥ %
Be R, I BAHABMRHME R AR, HmiE DL, ufunc & —FIXT HAMRERA . Bin
B AR I B, RE N REE RS FTH C BT LB, X— A
BATHEE R, KPR RTE g4 P R SCA, BT LA NumPy f 38 F BRI L Python
HA R BREPITREE S, MH, A S T3, e A EE M —F 5 B3
ZHTER T FH

TR ufune fERF8ASITTER B — R RG] .

import numpy as np

% = Hp. PAGHGH. EABAGRIE]

print x
print x + 1 # add 1 to each element of x

[ 0.62229809 0.18010463 0.28126201 0.30701477 0.39013144]
[ 1.62229809 1.18010463 1.28126201 1.30701477 1.39013144]

HAh ¥4 np.add A np.subtract.

NumPy ) ndarray {8l F Python H /4% 3, {H ndarray B R AFETE Sl PR TC R A
DI —B, BA)iEYE, [Fl—> Python FI R Al AFAE AR R C K, g R P HE—14
TR RE-MRERMET, BN TEE IR, BE=ATXEES—FIE (BFHR), #
FEA BT, T R AT PR 2R R A SRR s S TR, FRATT AT LA B — AN KA
4, i ndarray 4b 370 E B 2 BE Lb FH 5 AT A0 B A SR B EEIRAS 2 . WR R AR HIE Numpy
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EWMAE C Y P LHAY, ¥ V7R http://docs.scipy.org/doc/numpy/reference/internals.code-
explanations.html, % M3k Hh 42 & — 5 156 HA SCRY .

import numpy as np

arr = np.arange(10000000)
listarr = arr.tolist ()

def scalar multiple(alist, scalar):
for i, val in enumerate(alist):
alist[i] = val -* scalar
return alist

# Using IPython's magic timeit command
timeit arr * 2.4

10 loops, best of 3: 31.7 ms per loop

# above result shows 31.7 ms (not seconds)

timeit scalar_multiple(listarr, 2.4)
1 loops, best of 3: 1.39 s per loop
# above result shows 1.39 seconds (not ms)

£ LRSS, BMANITTE S 40T, Bk, 100 7B EEEH K2 & 44MB
WEF, MR SE 71IMB WfF. R, X F/MREROEHE, SRz HEERE, mxrKE
REEAE, HASBPHWAGFSE, BB EEHEEREER,

NumPy P& RZH R RE, XERBTARBUAS: =M. BARE. &
BN BR L, AR H AR A, FEX SRR, ERZUGENAE . H T RSN
B convolve() PRELAIF TR MEIR{EAY interp() BRE. BEAM, FZERIR> A& FHEHIEANTIR T
Yerp, #2552 {# A linspace() Al random.rand() FR%X, HAWKLIAIREOFAZ

2. ST RIS

AT, S A SO IR H A TS B — TS IR T B, 25—
AT, BWEEENT ORAEERA A TE— AR ) . e FEAREF, 5
RAATREAETE R a P, TS PR 2 BB

import numpy as np

np.dandom.rand (2, 4)
array([[ 0.96432148, 0.63192759, 0.12976726, 0.56131001],
[ 0.27086909, 0.92865208, 0.27762891, 0.4042970111)

np.random.rand (8) .reshape (2, 4)
array([[ 0.39698544, 0.88843637, 0.66260474, 0.61106802],
[ 0.97622822, 0.47652548, 0.56163488, 0.43602828]11)
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£ EEEIEITH, SERILAER S NEUE, REHMITEBD AR EEAERE .
BT B

#another example
a = np.array([[11,12,13,14,15;16]; [17,18,19;20;21,22]1])

print a
({22, 12; 13y 14, 15; 1e6], [27, 18, 19, 20, 21, 22]]

# the following shows shape is used to know the dimensions
a.shape
(2,6)

#Now change the shape of the array

a.shape=(3,4)

print a

(12 12 13)] [14 15 16] [17 18 19] [20 21 22]]

gL FEF, ¥ A xrange B range, H KN xrange TESEFTIEIFAT L range B, FFH
RSB A S R R T E— . EIFME B ERE R ravel(), UBIITF
B :

#ravel example
a = np.array([[1},12,13,14,15,16], [17,18,19,20,21,22]1])

a.ravel ()
arrayl([11, 12, 13, 14, 15, 16, 1%, 48, 19, 20, 24, 22])

3. — AR BT
FIR—H interp() FREAFI T

n=30

# create n values of x from 0 to 2*pi
x = np.linspace(0,2*np.pi,n)

y = np.zeros (n)

#for range of x values, evaluate y values

for i in xrange(n) :
yli] = np.sin(x[4])

T EEAR T —A o S IR sX 2R (45 2R -
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i AR AL T A {E AT R B R

import numpy as np
import matplotlib.pyplot as plt

# create n values of x from 0 to 2*pi
x = np.linspace (0, 8*np.pi, 100)

y = np.sin(x/2)

#interpolate new y-values

yinterp = np.interp(x, x, y)

#plot x,y values using circle marker (line style)
plt.plotix, v, 'o')

#plot interpolated curve using dash x marker
plt.plot (xvals, yinterp, '-x')

plt.show()

4. e

@ 3 NumPy Al SciPy i vectorize() HE 5 G 5 [ Bt £ b6 %0, W T fe bR 070 75 AR 2 A5
B [T R RATRBERGE S, e — A S BN bR 10 SRS A —
A A S BB BB

T — BT b, R —A LA 3 BB A S 8000 58 5UE R — AN DA 3 ANBR4L A
SR AL RS, BTN T iR

import numpy as np

def addition(x, y, 2z):
return X + y + 2
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def addpoly () :
i = np.random.randint (25)
polyl = np.arange (i, i+10)
i = np.random.randint (25)
poly2 = np.arange (i, i+10)
poly3 = np.arange (10, 18)
print polyl
print poly2
print poly3
print '-' * 32
vecf = np.vectorize(addition)
print vecf (polyl,poly2,poly3)

addpoly ()

[4 5 6 7 .8 9 10 11 12 13]
[13 14 15 16 17 18 19 20 21 22]
[10 11 12 13 14 15 16 17 18 19]

[27 30 33 36 39 42 45 48 51 54]

HH, arrange /& —/ M4 RA ) Python PN ZE range PR%Y .

o 97

EHEZABITH, F—1F 1 MrRMASERREE I —1F 1| MR AS R

o AR %L, BARCAS R R .

import numpy as np

def posquare(x):
if x >= 0: return x**2
else: return -x

i = np.random.randint (25)
polyl = np.arange (i, i+10)

print polyl
vecfunc = vectorize (posquare, otypes=[float])
vecfunc (polyl)

[14 15 16 17 18 19 20 21 22 23]
array([ 196., 225., 256., 289., 324., 361., 400., 441., 484., 529.])

EH AN HBHOT, IEROTER GRS HB T #T%Y . XMIFRART =

PN TR B 7, E e D ks A e ) A6 2% 2 MR e oy vk B o PRk

import numpy as np
from time import time

def incrembyone (x) :
return x + 1
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dataarray=np.linspace(1,5,1000000)

tl=time ()
lendata = len(dataarray)
print "Len = "+str(lendata)

print dataarray([1l:7]
for i in range(lendata) :
dataarray[i] +=1
print " time for loop (No vectorization)->" + str(time() - tl1)

t2=time ()

vecincr = np.vectorize (incrembyone) #1

vecincr (dataarray) #2

print " time for vectorized version-1:" + str(time() - t2)
t3 = time()

# This way to increment array elements with one line

# is pretty powerful, accomplishes same thing as #1 and #2
dataarray+=1 # how does this achieve the results

print dataarray([1l:7]

print " time for vectorized version-2:" + str(time() - t3)

Len = 1000000

[ 1.000004 1.000008 1.000012 1.000016 1.00002 1.000024]
time for loop (No vectorization)->0.473765850067
time for vectorized version-1:0.221153974533 # half the time

[ 3.000004 3.000008 3.000012 3.000016 3.00002 3.000024]
time for vectorized version-2:0.00192213058472 # in fraction time

Fri AL RS, BF FI— T REBFURARER T MRABKFEH T E
AR S KB (a0 F EEF 245 8 math.sin), REXMEHE—DAMH L (A0
fastsin), FFPEEIR AP FHZA M 2, 0T FR

fastsin = math.sin

X = range(1000000)
for 1 in x:

x[i] = fastsin(x[i])
5. NumPy ZetEARE) A4
THEEFIFEELE T NumPy $#4EH— 2 2 SR ER 2L
A # iR
dot(a,b) PN Y e

linalg.norm(x) R P 1) R A
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(&)
£ = - T
linalg.cond(x) 16 E A
linalg.solve(A,b) EME TR Ax=b
linalg.inv(A) A By
linalg.pinv(A) A 1) —Ahisi
linalg.eig(A) A BIRRIEAR / BEAE )
linalg.eigvals(A) A FFHIERR
linalg.svd(A) B FE R
412 SciPy

NumPy 4 HREME FitE W EE. B4, I AMAEFE SciPy B? SciPy &
NumPy ¥ — 9 &, EEEESHFE. B2EU R TREMXARMEA, B Er
¥, By, WM. PSS AR RAVERERAE . RITESARZRE, T HYREE
Xf SciPy B M — B &N

FHRita INEERE T
scipy.cluster B TR RS, anm e k- 2
scipy.fftpack FEoR P AT AR 48 ) PR

scipy.integrate

f05 F T BUEFRS Y W k%, FIJH T trapezoidal, Simpson. Romberg 4775, [l
A& B A R . R quad. dblquad 1 tplquad BRETAENE 43 ) S2H
X — AP R T, ZEHM=EH

scipy.interpolate

A5 F X B A 1 S BB B 0 3 S A7 25 (L A UEA TR M R ST (B BRI
Bornk

scipy.linalg

¥t NumPy 1 # linalg 63 #)— 1 33%% . NumPy # A BT BRI BCER & scipy.linalg A
— R

scipy.optimize

A& T R R /IME RS 7%, 135 Neider-Mead Simplex, Powell's,
MBS BFGS 510k . B/N_3Rk . AARMMIL . BMEER AR . k. —45
¥ . Broyden Anderson Fll—#4Ei# X%

scipy.sparse

A8 FH AL B OR TR A A R P 14 R

scipy.special

& H Tt 5 W 3 B9 FE 5K PR L, A elliptic, bessel. gamma. beta,

hypergeometric, parabolic, cylinder, mathieu Al spheroidal wave

Bk b T P A TR LAAN, SciPy iR scipy.io B4R, 1B AL S S BUE B Y R
$ spio.loadmat(), P£7F5E 51 K%L spio.savemat(), LA A () BE &R scio.imread() %5 .
IR EAEH Python B H R, IRAWAFIEER SciPy HWIUEHI LAY, SciPy HAIREE &
F71E 58 AT 55 1 R B

FHEFEAIRE—12H scipy.polyld() BIH5+F .
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import scipy as sp

# function that multiplies two polynomials

def multiplyPoly() :
#icubicl has coefficients 3, 4, 5 and 5
cubicl = sp.polyld(([3, 4, 5, 5])

#cubic2 has coefficients 4, 1, -3 and 3
cubic2 = sp.polyld([4, 1, -3, 31)

print cubicl
print cubic2

print '-' * 36

#print results of polynomial multiplication
print cubicl * cubic2

multiplyPoly() # produces the following result

3 2
3 X +4x+5x+ 5

12 x # 19 x + 15 x + 22 x4+ 2 X + 15
R R S R S A RGBT I E LT ErUE) S2RINER—2:.

(3x® +4x% + 5x + 5)(4x> +x* - 3x + 3)
= (12¢® +92° + 15x* + 2207 + 2x% + 15)

FRE, ZHMAERATUHTRS . RKFURHMAITTEYHEER S, XENHS
NumPy. SciPy FIHfth# & 1R 2 R EUE R R BL T Python %} MATLAB )& C/EH],
(R e AE — S22 AR 5T H AT LAf# A Python #E4T4R7E -

SciPy Rt TR ZF A HIEE . FHEBH]F#H T interpolate.splev BREL, iX
E—FAH B BEAMENSEHITIHERM T, LUK interpolate.splprep PREL, 7] LLER
THE (E—fRANESLCR N 4E) R B HESR:

import numpy as np

import matplotlib.pyplot as plt

import scipy as sp

t = np.arange(0, 2.5, .1)

x = np.sin{2*np.pi*t)
Yy = np.cos (2*np.pi*t)

tcktuples,uarray = sp.interpolate.splprep([x,y], s=0)
unew = np.arange(0, 1.01, 0.01)
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splinevalues = sp.interpolate.splev(unew, tcktuples)
plt.figure(figsize=(10,10))

plt.plot(x, y, 'x', splinevalues[0], splinevalues]|[1],
np.sin(2*np.pi*unew), np.cos(2*np.pi*unew), x, y, 'b')
plt.legend(['Linear', 'Cubic Spline', 'True'])
plt.axig([-1.25; 1.25; =1.25; 1.25])

plt.title('Parametric Spline Interpolation Curve')

plt.show ()

FEEI T FIH SciPy Al NumPy #EF7RESAGE RIS 5

SRR
xox %‘I‘&
— Suc
10 — Iﬁ
ost
00
0.5
-10
-1.0 0.5 0?0 05 10

EBRANTE — N BUERHIB) T FATH SciPy HHY—LE % (41 Simpson's #1 Romberg)
KARPLER R, RS NumPy H ) trapezoidal sREGHAT i, FRATHIE KB f(x) = 9 -
x* N -3 BB 3 LR 36, W EIFTR:
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3
/9-%&=%ﬂ4%§@%&5=ﬁ—m=m
-3

N s
1 2 x
E

FHERBRTEEAX) =9 - X WE, BET Y xR, HibESF L, A -3 33 EREs
SFTM03 3 ERARBAE. AT A SciPy #ATHMEM 47 FHEMAHER T #H
SciPy fll NumPy H# trapezoidal FiE #7132,

import numpy as np
from scipy.integrate import simps, romberg

a = ~3.0; b = 3.0;
N = 10

X = np.linspace(a, b, N)
Y = 9-X*x
yromb = lambda x: (9-x*x)

np.trapz(y, x)
simps (y, x)
romberg (yromb, a, b)

#actual integral value

aiv = (9*b- (b*b*b) /3.0) - (9*a-(a*a*a)/3.0)

print 'trapezoidal = {0} ({1:%} error)'.format(t, (t - aiv)/aiv)
print 'simpsons = {0} ({1:%} error)'.format(s, (s - aiv)/aiv)
print 'romberg = {0} ({1:%} error)'.format(r, (r - aiv)/aiv)
print 'actual value = {0}'.format(aiv)

trapezoidal = 35.5555555556 (-1.234568% error)
simpsons = 35.950617284 (-0.137174% error)
romberg = 36.0 (0.000000% error)

actual value = 36.0

L — AR R A BT
THEAERITR IR —HET =R (v, v, 2) WA TR
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Ux+2y-z=2
O2x-3y+2z=2
Q3x+y—-z=2

NumPy $i T —Fh I (ER Lk v 77 B 4L G724 np linalg solve()o #RTT, 1% B BCH A B
TEERAFEN R RER . T HEFDRR T NumPy QIR AR R4

import numpy as np

# Matrix A has coefficients of x,y and z
A = np.array([[1, 2, -1],
[2, -3, 2],
[3:; 1; —xdl)
#constant vector
b = np.array([2, 2, 2])

#Solve these equations by calling linalg.solve
v = np.linalg.solve(A, b)

# v is the vector that has solutions

print "The solution vector is "

print v

# Reconstruct Av to see if it produces identical values
print np.dot (A,v) == Db

The solution vector is
[ 2. 2, 3.1
[ True True Truel

R, np.dot(A, v) BEMFE (MAR A*), BIFEIMMv=[1, 2, 3] 4R IEM.

2. M RALBUE R T
THEARIDHERE T . FAOTEEEE NumPy $24E0 W BEAEER T k. #@F

%mT,ﬁmﬁﬁmmﬁﬁﬁ&M%ﬁﬁiﬁi{ 1 jz sin2x  qER,
dx|1+cos’(x) ) (1+cos’(x))’

Python H i [ B L7 ik BESTEA (GRS 00 T 473k =, AURBAN T

import numpy as np
import matplotlib.pyplot as plt

X = np.linspace(-np.pi/2, np.pi/2, 44)
vy = 1/ (1l+np.cos(x) *np.cos (x))
dy actual = np.sin(2*x)/(l+np.cos(x)*np.cos(x))**2

fig = plt.figure(figsize=(10,10))
ax=fig.add subplot (111, axisbg='white!')
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# we need to specify the size of dy ahead because diff returns
dy = np.zeros(y.shape, np.float) #we know it will be this size
dy[0:-1] = np.diff(y) / np.diff (x)

dy[-1] = (y[-1] - y[-2]) / (x[-1] - x[-2])

plt.plot(x,y, linewidth=3, color='b', label='actual function')
plt.plot(x,dy_actual, label='actual derivative', linewidth=2,
coloE="rv)

plt.plot(x,dy, label="'forward diff', linewidth=2, color='g')

plt.legend(loc="'upper center')
plt.show()

EFES, RATEE BT IRLG F . B SE, LURET R 2245 [F i 22 il 3] — 5k &
PRI S B A TE dy_actual H, TIETF 2240 0] LA NumPy 9 diff() sREGHETTIH
THEERFZITHLER.

Y
— HEER

10}

05

00
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4.1.3 MKL &L

Intel /9 MKL pR B8R T 17 & FAEBE R MR 2 B ik BT EE T FFT pREUH )
B eRE. X R AR IR ML, MTRETE Intel b H &S R 3 & AR BT X
F Anaconda i /7, Continuum B4 FFT pREHT 28] — it Hil U4 A9 Python 2, FIRALAL
MKL. #Rifii MKL ik n] LA i % 40 %2 8¢ Anaconda Accelerate 1R SC 8, T B L% T4 H
MKL HijJ& 9 4b BHH B

NumExpr T8¢

Note: lower is better
0.07

— anaconda
t| == anaconda+mkl

I
=3
=

el
o
o

004+

Walltime (s)
o
o
w

0.02F

0.01F

0.00 4 8 16 32 64 128 256 512 1624 2048 4696 8192

Array Size (K) for sin(z) * *2 +cos(x) * 2

BRI B F M3k . https:/store.continuum.io/cshop/mkl-optimizations/

MAREEA, MKL BB TEALHRCR LG5 BRI, W FEFs:

{# ] intel MKL 1 Munpy H1# ATLAS B IRCRE FHFREE
MxN HI NxK K/ ATED:, AU HE

IBATRTE], HER NS

64 80 96 104 112 120 128 148 160 176 192 200 208 224 240 256 384
JC/)N (M=10000, N=6000, K=64,80, .., 384)

W intef® MKL- 4 threads B ATLAS - 4 threads

AL T RRA R +Kernel Library (intel® MKL) 11.1 update 1, ATLAS* 3.10.1 with LAPACK 3.4.2, NumPy* 1.8.0, SciPy* 0.13.2, Python 3.3; Hardware: Intel® Core® i5-4670T
Processor (6 MB LLC, 2.30Ghz), 4 GB of RAM; Operating System: Fedora 16 x86_64: Benchmark Source: Intel Corporation.
Performance tests and ratings are measured using specific computer systems. and/or and reflect the performance of Intel products as measured by those tests. Any difference in
sys!amhamafewmdesmwcmhg\nmnwuyaﬁmamﬂpedme WMMowmmﬂhVMWmemdmucmmamn
ing. For more i ion on performance tests and on the performance of intel products, refer to www.intel
* Other brands and names are the property of their respective owners

HEESR B F L. https://software.intel.com/en-us/ articles/numpyscipy-with-intel-mkl
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4.14 Python B914%EE

Python #2J¥ R &% A T = A HZEEM 221 H C REE Python NERAIFEF, =& A H
Python ' C W E B pR%. ARZHTE (40 Cython) #F & 7EM L iX P iLfbid#2. SR,
SR 7 R AE AR H A Jr 215 5 N O T S R B B Python AAAS A TEEE

1E Python ', A HAh 7 kR IR " Kiz B BB F A MERE:

Q {# A Numbapro : X Z&—7E Continuum Analytics # [ Python % i¥2y, BB HRE
3T CUDA ) GPU $047 K £ # CPU $h4THJ Python A%, XU REH 2174
GRiRhs, H RS A 3 B JLf% . Numbapro BERSTEIZ1THT IS FH41%F (just-in-
time, JIT %i¥¢). i Numbapro BB S P4 5 41 fE Y Python BR%K, IR ETHTE
#F CUDA i) CPU Hi5f7, I 32 fF FH#) NumPy FE—#¥, Numbapro BJi% i3 F
B S 10 94T 55 b 3520 . Numbapro J& Numba H)—N5@4bRR A, 3+ HJ& Anaconda
Accelerate (Continuum Analytics B— R~ ) B—E85

Q & Scipy.weave: XMEHA] PIFE Python Hifi A—2¢ C AR H B, % NumPy
TR B TCEE i C RINZE . BEXRBRARZ + A BINE.

QEERAZ#&FAE: 1£ Python 2.6 XFEERAT, @S THTZHBELENE, ERAt
T —FoRE o A B S TR LS. Bl iE 6 A R A A S, Rk
KA LR T ITACEERIEFTHARL, XA T XZLEHEZLEE M
fRI B8,

Q EA#EM pool : XEZHBEAEMHFRNH—K, FAER, VR LUE CFE##
PP BT RN SR, S MR EA - TEE S B TERMR,

QE— M9 HRITE S TE A Python (41 Disco) : Disco &2 — MR EHRWITEHELR,
‘BT MapReduce JE R LM 4R 31E (http://discoproject.org) . H AR @A
Hadoop Streaming. mrjob, dumbo. hadoopy Fl pydoop.

4.2 kR

PREEE RN — DA P ERBOTE R B R . XT84, B [rowindey]
B kR, T 4584, EfEH [rowindex, cdumnindex] B A #E T e 8E, MK HE,
T E— N RREAETE T G T

import numpy as np
x = mp.array([[2.0,4,5,6], [1,3,5:;9]1])

¥01,2]
5.0
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SRR PR RO REE E R E A ICR, AR — A, #EH TR BIE R 554
ThIT R ABE R BIAR . pr B R AT T ) B o B B R T R A TIRE, (S
THR:

x[1,2] = 8

X
array([[2, 4, 5; 6l:11, 3, 8, 9]1])

4.3 YK
FIBIZE . TOH —RE, BTG RT DUSEAT TR B B H 7 B R U A1,
53R T ETE—8. BATR XA, . ... ] BiEEER, HbeBEAandgsk e T

VIR HIEE, IRAE - LY saes T, IR AZYERE B A T R 2Bk,
filtn b & —A =4E%H, b[0:2] 5 b[0:2,,:] R i& e eME, Ef AR dES,
A—BuEN L, HRNESENT .

Q:(Bm—AE5): HETF 0:n:l, Hn AFHAKE

Om: Mmn: HYT mnl, Hdn HEHAKE

Q:n: YT 0:m:1

Q:d: YT 0:nd, Hrh n AREAHKE

VL EFTA Y R 5 s ER T LIRS S R R . — A D) &R T — 1R
K QEM—~—4E50 o] A S M B B— SR —HF) o IrA U1 R B4R B 4 B8 S ALER
S8V R B TR BRI B, T HEAET R T R R DEE

x = arrayl([5.6,7:8,9,10,11,12,13,14,15,16,17,18,19,20] )

# interpret like this - default start but end index is 2
vo= gl 2]
array ([5, 6])

# interpretation - default start and end, but steps of 2

y = Xl::2]

array([5,7,9,11,13,15,17,19])

A SRR ] — B R KA b R TR A B R BAE R B B+, B4 NumPy 225X H 3l
HEZITR NBIERAL, BN % b i) BE R BB, IR A B PR — T AR
8, AR S B MR SRS, R R XA O R R R XU . R A
KIAELT, BRAEA BF 03 i R X BT 2 R RV RO 26 7Y, B W vl iR Ak R
fETE R RN BE . THEAG Y], BMEERMATRER D RA R R aR, mH
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fTCR B A REROR, B MR 2 e SORTE A B DURIE R RE A8 IE 7 Y9 T4 .

[1.0, 2.3,6,7]
array (a)

a
b

b.dtype
dtype('float64')

FIF flat HITE

R PR B R LM T SR 5 o EROF TR, BRI TR AERS SRR &
fr, SRIGEEES . BIA0FE R e —4 3 47 3 SRR, JCEMEEUBF R 4, 5, 6, 7,
8, 9, 1, 2, 3 (WFE—17, HKKERENF LHITE).

r 51
A=|7809
1 23
LNEYI R W B BB — DU R — DRG], R R II R ER TR,

WA — 4R . A TR SR R, YR TE TR SR AT VN BT R TR,
IIMNBIRIT IR VIA] . A T S AAEDT Fr, AT ZAEH flat sk, HAUBLITF .

a=array([[4,5,6],[7,8,9],[1,2,31])
b = a.flat[:]

print b
(¢, 5, 6, 7, 8, 9, 1, 2, 3]

4.4 KAIEY

BEH NumPy B P HIOCEA 4 FJ7E: fEESE, Ui, BUERSI U REEEKS] (f
IRERG) o BTN IE AR R AT R B A T R e R ik . BUER T I ZER
SLEA VIR, ENIREGE T IR H BT . B 5 R 0 S84 i 7 8 K i
WOTEK, 5T | i A A 2R BB A R R BT R

441 HEZRSI

BUERSI RV A B —R U075 . BUER SIRRRE R A AR bRk g F R, X5
AL FIHBUE R 51153 B R X EIR BR = 6, Yl AR5 RER s, A
HBAEH G RAE . ETIRNEE, RITEMREHI R ITE. A S —%84H+0
R, (B R BT AR b U0 R B4 AR YERE B

—HERUA P R BUE R T I A B P T R R | BOAE R LB AR, JFIR [l 5 R 5 1 8
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YR — BB . R IVBE T LR — B R R S AR 19 NumPy %2, URSANF .

a = 10 * arange(4.0)
array([0.,10. ,20.,30.])

al[[1]] # arrays index is list with first element
array ([ 10.])

al[[0,3,2]] # arrays index are 0-th, 3-rd and 2-nd
array(l 0., 30:; 20.])

sel = array([3,1,4,2,3,3]) # array with repetition
alsel]
array([ 30. 10. 0. 20. 30. 30.])

sel = array([4,1],[3,2]1)
alsel]
array([[ 30.,10.], [ 0.,20.)1)

X e ] Y R thBUE R G e T T R AL E, 0451 B TR UL T i
HFEAR o

EUTU R, BUERSIW AT LIS flat slREES S BB R IT R, IFHEMA T AT
FWFRITTHS B B8 . flat B RO R 5147 8 5 76 %2 2O 19 P4l oA _E A
BUERT| 2

a = 10 * arange(8.0)
array(l[ 0.y 10., 20., 30., #40.; 50., 69.; 70.1)

a.flat[[3,4,1]]
array([ 30., 40., 10.])

a.flatl[[[3,4,7),[1:5:311]
array([[ 30., 40., 70.], [ 10., 50., 30.]1])

442 BEES|

BHERI SR MBEERSIAR, ERMHZEERREFCR. 17803 ZEEIR
W ST IF K —FE, A2 true §E2 false. LR T A H— 98B RN R—FF
B RT BADR T BRI, RIRhR [ ——24E %, HAUS T .

x = arange(-4,5)

X < 0

array([True, True, True, True, False, False, False, False, False],
dtype=bool)

x[x>0]

array([1, 2, 3, 4])
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x[abs (x) >= 2]
array([-4, -3, -2, 2, 3, 4])

#Even for 2-dimension it still does the same

x = reshape (arange (-8, 8), (4,4))

X

array([[-8, -7, -6, -51, [-4, -3, -2, -1], [ o0, 1, 2, 31, [ 4, s,
6, 711)

x [x<0]
array([-8, -7, -6, -5, -4, -3, -2, -1])

NSRS RMEBR T 8T

from math import isnan
a = [[3, 4, float('NaN')], [5, 9, 8], [3, 3, 21, [9, -1,
float ('NaN')]]

list2 = [3, 4, 5, 6]
listl valid = [elem for elem in listl if not any([isnan(element) for
element in elem])]

listl valid
(12, 7, 81, [1, 1, 41}

list2_valid = [list2[index] for index, elem in enumerate(listl) if not
any ( [isnan (element) for element in elem])]

list2_valid
(4, 5]

4.5 Hib¥EEH

Python i ZFMCIELH, Ak, FI%. A . BASI. 41, M. AL, FIAUAS,
RIE SRR, 3 HR AR & X TG4 R — IR ) HFI e e R
ROMOBIRIST, KN TE AR AR AT AR

\

451 %

R — PR A BIE AL, R MTERARHEE NPT . FIHUT R, R’
AT AT LAAR 77 {86 st K — AN 31 R AR ik i AT 6l . A append() AESEBRAE 1 K i 3 in— 1~
JLE, TFIH pop() REME LI MBI £ B R ERIEE— NI, M SCBUAR I J5 i 56 Hh A T BB
[ FH remove(item-value) ¥4 7] AR ERAR 4R E BOXT 4, RABINT .

stack = [5, 6, 8]
stack.append (6)
stack.append (8)
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stack
[5, 6; 8, 6; B]

stack.remove (8)
stack
[5, 6, 6, 8]

stack.pop ()
8

stack.remove (8)
Traceback (most recent call last):
File "<ipython-input-339-61d6322e3bb8>", line 1, in <module>
stack.remove (8)
ValueError: list.remove(x): x not in list

pop() FREEHERIEH AR FERIEIAHED, H4 pop RETESATHE R, BRE/E
—MIERLUS, HAMFTATTRBRIFENEARME . AT, &S HRA N K% pop(k)
BAMLAEH, EREBHIIRFRTIEIE k<n WITR, HHBIITA I8 E L B S TR
KIS HIZ TR ER A S 5, I, pop(k) MR RELIER, B HFEEHT0R iy R Bk
FR5 k, WTERLERX— 5

452 A

THRE—NEEREGIIRMUNAR T YRR, TTHE - REAORRELSEH, XF
WEENKITRALUBREARRRNE S, MIIRE—-ANREKITERS . THBEASHM, M
FIAIGF . JTCHI—L A —RFRRRE, RELHRMSEI . RSN .

#days of the week

weekdays = ("Sunday", "Monday", "Tuesday", "Wednesday", "Thursday",
"Friday", "Saturday")

#course names
courses = ("Chemistry", "Physics", "Mathematics", "Digital Logic",
"Circuit Theory")

#grades
grades = (IIA+II' IIAH, "B+", IIBII, "C+", "C", "I")

TCHEBER AR AT R, R AT DASE Beak E MR o4l o At 5o {H T2 mT AR AR i
BE, WFIH "del grades" iBA)KF2MIBR gardes JULH ., FEMIBRICHZ G, G0 SR A 23R F i F ix
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NoCd, BEMaSmE. THEFIZ T —Iud m N & m%l:

Q cmp(tupl, tup2): LM ITH T AITTE

Q len(tuple): KRBT K B

Q max(tuple): ZRBOTL H i I KAE

Q min(tuple): FREGH H Y Fe/IME

Q tuple(lista): $— 7 R4 — oo

X EE TS EHE , Python 11 max() PRKT SR BIE AT B (B, T4 XS — 51 4F B %L
#, max() ZRFEKERKHITE.

weekdays = ("Sunday", "Monday", "Tuesday", "Wednesday", "Thursday",
"Friday", "Saturday")

print max (weekdays)
Wednesday

min() BRELFE ST X — 2 PR RUEER B A AR SR, SR EHK R RITTR o

print min (weekdays)
Friday

EMNaHTERBOTHSI IR AL P PITR, X ADBHEFIA len() RERERA I,

len (weekdays)
7

453 &

EEGPIREM, HEEHFEMITEMXS: £—, EETRITRELFHN, Mk
FETTRIEAFH RIE BESRRTIHTHF) ; £, ESPRAEEZNITR CEUTH
FRENTHES), MARTTUFEERNITR, FTHRNEF R TESHNFRITE:

setoftrees = { 'Basswood', 'Red Pine', 'Chestnut', 'Gray Birch',
'Black Cherry'}

newtree = 'Tulip Tree'
if newtree not in setoftrees: setoftrees.add(newtree)

M EiRMr4, KA LIFEF) setoftrees FHINE :

setoftrees # typing this shows list of elements shown below

{'Basswood', 'Black Cherry', 'Chestnut', 'Gray Birch', 'Red Pine',
'"Tulip Tree'}

T, FATE s E AR P charsinmath F1 charsinchem 4, {CHSH0F .
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#example of set of operation on letters
charsinmath = set('mathematics')
charsinchem = set('chem')

BIE, WE—TFXEESHHITE:

Charsinmath # typing this shows letters in charsinmath
{lall e, Ielr Fhl’ |i|’ 'm', 's', 't'}

charsinchem # typing this shows letters in charsinchem
{IC|: ‘e, 'h', |mr}

KT EEMANESHX G, FBA1FE /R charsinmath — charsinchem, 1 F iR

# take away letters from charsinchem from charsinmath
charsinmath - charsinchem
{Iall lill s, 't'}

454 PBAF

FEe—HE, ZIRMATLUYE—DBAFIEA . SR, BAS 580 DX EZAE T BA S 51
FH—M Cansk3) wmEHE, MM s —Mm () B E. RENFIRNERH MM
Tl B oG 2K AR AR &, {ER DA B 3R A Sk R A I i 55 ST R I BCRAIRMK, BFA R E#B 55
RHMTA TR,

H T fRYX AN AR, Python FE&E & B R4 T deque A, ZR AR A R F
Fl append(). pop(). appendleft() Fil popleft() pR%k, HRis ih 5C B 51| KM BEAB MTE, IF
MINREE —mMBRocE, ARBIT.:

from collections import deque

queue = deque (["Daniel", "Sid", "Mathew", "Michael"])
queue.append ("Dirk") # Dirk arrives

queue . append ("Monte") # Monte arrives queue

queue

deque (['Daniel', 'Sid', 'Mathew', 'Michael', 'Dirk', 'Monte'])

queue.popleft ()
'Daniel’

queue.pop ()
'Monte'

queue.appendleft ('William')
queue
deque(['William', 'Sid', 'Mathew', 'Michael', 'Dirk'])
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queue.append ( 'Lastone')
queue
deque (['William', 'Sid', 'Mathew', 'Michael', 'Dirk', 'Lastone'])

455 =F#

FHE-DNEFROBEE, B8RS — 8 - EXER, 8—MEAE——I K
FIRHETIRR . W2R key B F A EISCHMAF BRI R BN EE, RIIZEEEHT TE, &
AT TAE? BAREFHRMA A REORLIHEL R BENEMCENTE, Hit
BT ANEERA . A RE R ARE, Wit — DB, ZEFRAHAXA
B (R AE) RAAEMERE, T 2781

#example 1: Top 10 GDP of Africa

gdp_dict = { 'South Africa': 285.4, 'Egypt': 188.4, 'Nigeria': 173,
"Algeria's 140.6, 'Moroceco': 91.4, "Angola': 75.5; 'Libya': 62.3,
‘Tanisia‘': 39.6, 'Kenya': 29.4, 'Ethiopia': 28.5; ‘Ghana': 26.2,
'Cameron': 22.2}

gdp_dict['Angola']
75.5

f#example 2: English to Spanish for numbers one to ten

english2spanish = { 'one' : 'uno', 'two' : 'dos', 'three': 'tres',
'four': 'cuatro', 'five': 'cinvo', 'six’': 'seis', 'seven': 'seite’',
'eight': 'ocho', 'nine': 'nueve', 'ten': ‘diez'}

english2spanish['four']

'cuatro'

KT HRBTHHA RS A SBUE, BESATTHRAZR, &N, BEA RS TN S A
BEMSAE, ANERE - NS5ZEARMAE, HFERR— DA BUHE. BOARF
KRR ABZRAEINFEARFRPEIIEE, A EdERBAKRERE -ENZ)E,
g — (B I HES IR A B

Python )5 & 4+ HA TEEAH R B9 OrderedDict() A%, ‘&7 LARFFE — [EXT R
AF . BRNFHREEFFHRZERFHI D XAIHHE: ERANFHRS, REHNFHA
AEFERE - EXNES, BAWNFRESNE, MEFGFFRTS, RARANFHRPE -
fEXT AR ENTHHSRFER T2 —3, WA FFRARFNN, TR FIER T X M.

# using default dictionary
dict = {}

'Introduction to Data Structures'
'Advanced Data Structures'
'Python Programming'

dict['cat-dsl']
dict['cat-ds2']
dict['cat-lal']
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dict['cat-la2'] 'Advanced Python Programming'
dict['cat-pda'] 'Python for Data Analysis'
dict['cat-psl'] 'Data Science in Python'

dict['cat-ps2'] = 'Doing Data Science'

for key, val in dict.items(): print key,val

cat-psl Data Science in Python

cat-ps2 Doing Data Science

cat-pda Python for Data Analysis
cat-la2 Advanced Python Programming
cat-lal Python Programming

cat-dsl Introduction to Data Structures
cat-ds2 Advanced Data Structures

#using OrderedDict (inserting data the same way as before)
odict = OrderedDict ()

odict['cat-dsl'] 'Introduction to Data Structures'

odict['cat-ds2'] = 'Advanced Data Structures'
odict['cat-lal'] = 'Python Programming'
odict['cat-1la2'] = 'Advanced Python Programming'
odict['cat-pda']l] = 'Python for Data Analysis'
odict['cat-psl'] = 'Data Science in Python'
odict['cat-ps2'] = 'Doing Data Science'

for key, val in odict.items(): print key,val

cat-dsl Introduction to Data Structures
cat-ds2 Advanced Data Structures
cat-lal Python Programming

cat-la2 Advanced Python Programming
cat-pda Python for Data Analysis
cat-psl Data Science in Python

cat-ps2 Doing Data Science

I LR TIRE, AT ISBN FE 5 Lo 8 T B 540 b i H e SHE R AE T
BERCRER . A, ATREA LIH B AREA ISBN 5, [HIL T Z 6 H— 4 S0 amE—i
B — H5HMRA ISBN S BRF 8. — I MAEEEN R —MEF, M EECFE
SRR, — SR R ) S RE TE AN 5 A A A R I

456 FHEMEMERT

W, YRR - (ERHRE, RATA AN AT, XHENRAERE. BlnERNSE
Mg ; ENPRER— DT LIERE, Wi —MERE, HERARSERITE
EARE. HMEOF . RiEMEEn R, soRmamAn. tESEsN—1F &
BilF 0, T4 R R R — i R
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1. FRGEREPE

B, IERMEREW T EENSRAHE: HIIERERR—1 100 x 100 AR, 84T
i 470, HMAEERE AT 2 40 000 7795, K29 40KB (75 [8]. #Rifi, 7EiX 40 000
FAG T, A 100 MTFEZIE 0 By, MHAMMITTEEN 0, FM IS RERSE T, T
R T i, WA1EE B AT/, RS

000020010 2]
04030000T10

6 01 0070000
00000O0GO0O 0O 1

L -|0000000000
13020000030
000200T1000
00000O0GO0GO0T10
30200000 01
[0 3000000 0 0

XAFEREREA 20% BT RRAE 0 B9, ik, HATHE 2B — DL 590 k20
MEEPRAE 0 TR XMEBEFRA T, 5402, 543, LiKk4, 6, 78— FIHTHR
ATV R Ir R el

A= {1: [(2,2),(6,6), (0,7),(1,8),(7,8),(3,9),(8,9)1,
2: [(5,2),(8,2),(6,3),(0,4),(0,9)1,
3= [(5.,0), (8:0)«(9,1):€1,3%; (5,8)],
4:[(1,1)1, 6:[(2,0)1, 7:[(2,5)1}

SR, KRR TT IR IRATE IE LABRATAE RS A 56 1 4750 j A8 ERooR, ik —F
M) FH 7 S 5 G e s A LA R 1 7 0T

def getElement (row, col):
if (row,col) in A.keys():
r = A[row,col]

else:
r =0
return r

A={(0,4): 2, (0,7): 1, (1,1): 4, (1,3):3, (1,8): 1, (2,0): 6, (0,9):
2y (2,2)21, (2,5):2 7; €3;9): 1, (5,0)s 3, 45,2)s 2, (5,;8): 3, (6;3):
2 (6,6)d, (7:8)s 1; 48:0): 3; (B:2)¢ 25 48,9)% 1, (9,1): 3}

print getElement (1,3)

3

print getElement (1,2)
0

AT AR A SRR (1, 3) LA EROTE, AV A1, 3)], ERMELE A, 3) XM
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BICERN O, B, 3) X NEEANAE, Basteit— 5% T 7EdE 0 JTE BB
FERBRBNE, HERAFEMRERR 0, FRATFZMH getElement() pR%k, 7k
AR .

A PAERR

F|H SquareBox %, FATTLIAM®E ELER - M EBEAZMRH. TERRATHA
sparseDisplay() PREH BFEHATLE WA R . HEPNE TR YA B AN IES B
Fn, BERERETERN 0, MKEAEREITEIE 0,

AR B T ey S B AT AR AR R -

import numpy as np
import matplotlib.pyplot as plt

nnun

SquareBox diagrams are useful for visualizing values of a 2D array,
Where black color representing sparse areas.
nun
def sparseDisplay(nonzero, squaresize, ax=None) :
ax = ax if ax is not None else plt.gca()

ax.patch.set_ facecolor('black')

ax.set_aspect('equal', 'box')

for row in range (0,squaresize) :
for col in range (0,squaresize):

if (row,col) in nonzero.keys() :
el = nonzero[ (row,col)]
if-el == 0: color="*black'
else: color = '#008000"
rect = plt.Rectangle([col,row], 1, 1,
facecolor=color, edgecolor=color)
ax.add patch(rect)

ax.autoscale view()
ax.invert yaxis()

if mname == ' main_ ':



118 ¢ PythonZUEFTHIK

nonzero-{(o, ye 2, (0,7)= 1, (1,1)= 4, (1.3%: 3, (1,8): i,
(2,0): 6, (0,9} 2 (2.2}« 1, (2,50« 7, €3,9)7 1, (5.0): 3,

(5,2): 2, (5 8): 3; (6,3)r 2, (6,6): 1, {7,8): I, «B,0): 3, (8,2): 2,
(8,9): 1, (9,1): 3

plt.figure(figsize=(4,4))

sparseDisplay (nonzero, 10)
plt.show()

X AR — R B HAE FE 9 TR BB1 o IREBARA — > 30 x 30 BURERE, FEREH HA R
Bk 0 TR, A M AT RESS T A EERASEM. AR RAF A BE 5 2
T 97% W=l Bmgihi, FERFBOR, I A2 AR R R UK, R EBs

BESR 2R B 1 — il F 5 MR A7 A8 A B RE R A0 7 0, 7 LA TR X AR I A )
i, SLECHBMA, GEBBER. RN, 225 e R B & iR E IR A
WBIFHER K, EXE, FAIBRIUMER VR E B BE SciPy F1 pandas #4425 T it S [k
HINA . A HAE T8 24 A 2 2R A

2. AP TR

BFREITAEREPH MR AR AR, BFEPRIZER, S#eaEBimEE IR, AR
A7 00 PRV RE AR TS A B, A TR A 7 A R RO M I BB S B Rk
AHT . BIEN7ETH5E Fibonacci rREUAY I F2 i I F BRI C 2 PR AFHIE, BT~k
B, RUFHE R, mARFEITE —K, HAEINTF.

fibvalues = {0: 0, 1: 1, 2:1, 3:2, 4:3, 5:5}

def fibonacci (n) :
if n not in fibvalues:
sumvalue = fibonaceci(n-1) + fibonacci (n-2)
fibvalues[n] = sumvalue
return fibvalues [n]
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BT HWEHENZENEHE

fibonacci (40)
102334155

print sorted(fibvalues.values())
(e, 1, 1, 2, 3,5, 8, 13; 21; 34, 55, 89, 144, 233,
1597, 2584, 4181, 6765, 10946, 17711, 28657, 46368,
196418, 317811, 514229, 832040, 1346269, 2178309,
9227465, 14930352, 24157817, 39088169, 63245986,

377,

75025,
3524578,

102334155]

610, 987,
121393,
5702887,

#regular fibonacci without using dictionary
def fib(n):

ifn<= 1 return 1

sumval = fib(n-1)+£fib(n-2)

return sumval

2 119

fibvalues FHLIEH A H, & HKB 1L Z 115 Fibonacci {H, X B fibcalled 24 T

HEZEJE M fibonacci() 1 K., @it b3 fib()

(AF 5 R FAELE ) I fibonacci() AYZ2F7HS R EL, FRATATLAFE 25 T ERIAILE R .

e
Z TR H

10k

e — i = e -

6k

g = e = — = e

2 1186,
38 68.13 110.04 162.95 242.96 427.68 S S8

& e e — - — e

-2k - G v -~ e
16 17 18 19 20 21 22 23 24 25 27

from time import time

for nval in range(1l6,27):
fibvalues = {0: 0, 1: 1,
t3 = time()
fibonacci (nval)
diftimel = time()-t3
t2 = time()
fib (nval)
diftime2 = time()-t2
print "The ratio of time-2/time-1

2:1, 3:2, 4:3, 5:5}

:"+str(diftime2/diftimel)
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457 Triety

Trie B & —FEUEZEH , EEAARRMZHR, WECFR . EER SETER . Trie B Al LA
WA TR, HAMMBREE . Trie BHE—FEHER IR FH RFEELEE . B0 Y4 5
add. also. algebra, assoc. all, to. trie. tree. tea fil ten /7 fiff 2| trie H A, trie & () B JE
LER T R

A -
A iy Oy
-~ //N 4 \,»\ y -\/\x{ \\‘wﬂ-\
OO @ @ e ®
g e ¢ © e
©@ ® ¢ gé}
L

ELEMEBR T, AREFHERFFRERN T EFEMRAZE, ELRMFHELRE
oh, SRS R SRR AT AR . Trie WAEHIE A TPHEHIAHE (word count) %
R EMEERDBIEEAN, LHEEREAALEMERT, BresfrRESER, 5
Z, WMRBEE R are, SHEH trie W AFEFERI r M HRER M8 2K

Trie W FH M —DEF ZF LW RERBKATHICAL, BAER, WREN]ZKAEF R
FREIAE SHEHETFN (W0 base) BRARKAMAFATE TR HIE, XLERATE base,
baseline, basement %5 {7 B rp 75 )b S5 4 Y 0]

Python H. B AR £ A [F] Trie # 9 SC B suffix_tree, pytire, trie, datrie % . J. F. Sebastian
1E https://github.com/zed/trie-benchmark [ T H7 78 T ixX £ 52 B 1 TEAA T L o

KA F5 | EERA — M2 N M RG] H Trie BAOLE, ERZOEZ RN, 75X
FhAEREES M T, BRSO 8 R OGRS XA Z MM X R, BT Trie RBETEA K&
B A R B R AEE s E], B Z N T IP Hdd,

THEAARFSEELT Python H Trie A i —Fh L (BAARNRLEMEREHZEAR):

_end = '_end '

# to search if a word is in trie
def in trie(trie, woxd):
current dict = trie
for letter in word:
if letter in current_dict:
current_dict = -current_dict[letter]
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else:
return False
else:
if _end in current_dict:
return True
else:
return False

#create trie stored with words
def create_ trie(*words) :
root = dict ()
for word in words:
current_dict = root
for letter in word:
current dict = current dict.setdefault(letter, {})
current_dict = current dict.setdefault(_end, _end)
return root

def insert_word(trie, word) :
1f dn trie(trie, word): retdrn

current_dict = trie
for letter in word:

current_dict = current_dict.setdefault (letter, {})
current_dict = current dict.setdefault(_end, _end)

def remove_word(trie, word) :
current_dict = trie
for letter in word:
current _dict = current dict.get(letter, None)
if current dict is None:
# the trie doesn't contain this word.
break
else:
del current dict[_end]

dict = create trie('foo', 'bar', 'baz', 'barz’'; 'bar*)
print dict

print in_trie(dict, 'bar')

print in trie(dict, 'bars’')

insert word(dict, 'bars"')

print dict

print in trie(dict, 'bars')

4.6 F|JH matplotlib JE1 7 ] 4k

4>, Python A 1R £ 2 E 41, i matplotlib 2 &A1 Fh A H# T T A — 48442, Python
# X 1E 32 87 IA 1 3 matplotlib 38 K 19 1F €] B8 71 . matplotlib 4 £l 1% # 3k 31 H £ 95 A John
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Hunter S\45%]: matplotlib tries 1k —EJFA R B AR Ve — A0 i 4L, 1 R ME B B/ E SE A v R
5 30f# YL, FIF matplotlib, #RATLARMMEUE mBEA . vTHTFHRMEER. A%, RO
244515 B matplotlib F95% K .

46.1 H=

Rz H, BIRFEXATHIAAMERE, EERKPHRERE L. "ot ERrmss
R MMAUS B BIE . AR AR AR FEE ., fRAR. ReahRREgE s, — M
HERE, HEECESDHIAMRECKES EEFE = T RR/NREIR, 182 5 5K HiE
LR TR SCA b Y BRI B e 2 1 BR.4A]
1) 2= B B 7R SCA R [R] B ] 4t BROK 8, A T AL SRR R T S B R . B —
SO R FHANF
Q&M T LLER R = 1 %% P R B AT = S A . —2eLA A A vy ik 3
1B BEE LSRR R # AR AT 2 Rl d B B B, AR X SR E M ENR =4, U
B AT S S EE R PO AR RIS .

QU E R E N MBTE R T HasxtF. FAME LG BRERZ, LE
TG ER AR AT AR R TRIE A RN P R B AR S E A RS T,

AT HVERZ, RATLL BAT4 S — Bt Python 1URS, =& FilFH— 2L B 2771 /Y1 = il 1
B . kHALKFEBIER #0008 Andreas Mueller 7£ Python H il #E T —ANE % faj 88 B {H
THAMEZERF. T—T0HAE TXMEFHEELTR,

46.2 TEA=
AT REER, RUAUEL sudo KR pip fr T %, BT
sudo pip install git+git://github.com/amueller/word cloud.git

BT FEBTEE, MRETTLAE ST wget (Linux) 5% curl (Mac OS) #7223, 20
mr.

wget https://github.com/amueller/word cloud/archive/master.zip
unzip master.zip

rm master.zip

cd word cloud-master

sudo pip install -r requirements.txt

%t ¥ Anaconda IDE, K7 ZEFA conda Ff7%%E, LEABESIAUT =4
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#step-1 command

conda install wordcloud

Fetching package metadata: ....

Error: No packages found in current osx-64 channels matching: wordcloud

You can search for this package on Binstar with
# This only means one has to search the source location

binstar search -t conda wordcloud

Run 'binstar show <USER/PACKAGE>' to get more details:
Packages:

Name | Access | Package Types |

derickl/wordcloud | public | conda |
Found 1 packages

# step-2 command

binstar show derickl/wordcloud

Using binstar api site https://api.binstar.org
Name: wordcloud

Summary:

Access: public

Package Types: conda

Versions:

+ 1.0

To install this package with conda run:

conda install --channel https://conda.binstar.org/derickl wordcloud

# step-3 command

conda install --channel https://conda.binstar.org/derickl wordcloud
Fetching package metadata: ......

Solving package specifications: .

Package plan for installation in environment /Users/MacBook/anaconda:

The following packages will be downloaded:

123
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cython-0.22 | py27_0 2.2 MB
django-1.8 | py27_0 3.2 MB
pillow-2.8.1 | py27_1 454 KB
image-1.3.4 | py27_0 24 KB
setuptools-15.1 | py27_1 435 KB
wordcloud-1.0 | npl9py27_1 58 KB
conda-3.11.0 | pYy27_0 167 KB

Total: 6.5 MB

The following NEW packages will be INSTALLED:

django: 1.8-py27 0
image: 1.3.4-py27 0
pillow: 2.8.1-py27_1

wordcloud: 1.0-npl9py27 1

The following packages will be UPDATED:

conda: 3.10.1-py27 0 --> 3.11.0-py27_0
cython: 0.21-py27 0 --> 0.22-py27 0
setuptools: 15.0-py27 0 --> 15.1-py27_1

The following packages will be DOWNGRADED:
libtiff: 4.0.3-0 --> 4.0.2-1

Proceed ([yl/n)? y

263 MM

A4, AT AN EE PR, WEA . B0 FRAR T ] A—2 25
W3k bR ECCARE, I RBUATE, B AT BR T UM tweet b IR R iR $2E
XA, X T E T feedparser LA tweepy £, FIETHE L3 HALG AL, FRAT AR
EEA.

TATH T R X e i sin], SRR ENIEN — M EEFE =R A

1. 5 8RR

R 433 1 e AR 55 150 3 R A7 AE A S5 AT T RSS B H & (atom) R EIR. REK
T E B Ao 42 B SCAR P 25 T A% BRE ZE B R U3, (B RRATIE R vT LU S E D 5 8
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W, FATFEMEH feedparser 2 [

parser() PR ¥, A=A E HC W stopwords 71138, (HIRATZEYEHHE 9 R B el DL A 2 X —
A~ stopwords %113 (A4 + ) stopwords 5| #AWE 20, HERATLIAN EHRFIEL), 055

mF:

import feedparser
from os import path
import re

d = path.dirname(_ file )
mystopwords = [ 'test', 'quot', 'nbsp'l]
feedlist =

'http://www.computerweekly.com/rss',
'http://feeds.twit.tv/tnt.xml"',
'https://www.apple.com/pr/feeds/pr.rss',
'https://news.google.com/?output=rss'
'http://www.forbes.com/technology/feed/"'

nytimes.com/services/xml/rss/nyt/Technology.xml',

['http://www.techcrunch.com/rssfeeds/ "',

'http://rss.
‘http://www.

nytimes.com/roomfordebate/topics/technology.rss',

'http
Yhetp
'http
'http
Thttp
'http
ceCentral?format=xml',

://www.cnet.com/rss/"',

://feeds.webservice.techradar.com/us/rss/reviews'
://feeds.webservice.techradar.com/us/rss/news/software’,
://feeds.webservice.techradar.com/us/rss',

://feeds.feedburner.com/ibm-big-data-hub?format=xml"',
://feeds.feedburner.com/ResearchDiscussions-DataScien
'http://feeds. feedburner.com/

BdnDailyPressReleasesDiscussions-BigDataNews?format=xml',
'http://http://feeds. feedburner.com/ibm-big-data-hub-

galleries?format=xml',
PlanetBigData?format=xml',
‘http://rss.cnn.com/rss/cnn_tech.rss',
'http://news.yahoo.com/rss/tech',
'http://slashdot.org/slashdot.rdf',
'http://bbc.com/news/technology/ ']

def extractPlainText (ht) :

plaintxc="1
s5=0
for .char in ht:
if char == '<': 8 = 1
elif char == '>':
s =0
plaintxt += ' !
elif s == 0: plaintxt += char

return plaintxt
def separatewords (text):
splitter re.compile ('\\W*"')
return [s.lower ()

'http://http://feeds. feedburner

for s in splitter.split (text)

.com/

if len(s) 3]

>
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def combineWordsFromFeed (filename) :
with open(filename, 'w') as wfile:
for feed in feedlist:
print "Parsing " + feed
fp = feedparser.parse (feed)
for e in fp.entries:
txt = e.title.encode('utf8') +
extractPlainText (e.description.encode('utfsg8'))
words = separatewords (txt)

for word in words:
if word.isdigit() == False and word not in mystopwords:
wfile.write (word)
wfile.write(" ")
wfile.write("\n")
wfile.close()
return

combineWordsFromFeed ("wordcloudInput_FromFeeds.txt")

2. Twitter LA
AT H#EA Twitter 9 APT, RTEE iR AP 8L, Bk 4 S84 access

token, access_token_secret, consumer_key Fl consumer_secret, & T FKEUX B K, KT
BH > Twitter 5, 7E Twitter IR 5T |, FIRBOX LS HOF A3, FRIBGR I #2BR
/(1

1. BBt Twitter K5,

2. Bk¥% % developer.twitter.com, fii; “ Manage My Apps” F13878 DRI AR, HZ9k
BREEN 4135

BRERELIKB T rAESE, FIMF tweepy 1, /RBLAT LA L Python 2 A B tweet, T
HERCIBRER T —NME R R M UT 28 (stream listener), X B, HT tweet FIEIEEFURAY,
— A UEUr AR Al AU A FIETE AT R B SO . X eid SR Z )5 v LU FHilfER = .

W (stream) F|FH—/ MRS R YL AR LL N 25 K T Python 442, FIETAL, K #K
#. B F I M Twitter LA, tweepy YL AT LUR L BUS B tweet, BT Twitter I
AEILTFRREYE, RBIENRET AT LGEIETT T £ B4, BAIBOZIA LR
1E? TR FEA Twitter i3 B F LR RGENG, UREZ RN THIE—- TRz
TEREBRKAZDEED tweet HE. . FI, FAT#E T E MAX_TWEETS 2 HOk X £ 5L
tweet JH S MBEFITIRS], £ T EAAHES, MAX_TWEETS K& 50:

import tweepy
import json
import sys
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import codecs

counter = 0
MAX TWEETS = 500

#Variables that contains the user credentials to access Twitter API
access_token = "Access Token"

access_token_secret = "Access Secret"

consumer key = "Consumer Key"

consumer_secret = "Consumer Secret"

fp = codecs.open("filtered_ tweets.txt", "w", "utf-8")
class CustomStreamListener (tweepy.StreamListener) :

def on_status(self, status):
global counter
fp.write(status.text)
print "Tweet-count:" +str(counter)
counter += 1
if counter >= MAX TWEETS: sys.exit ()

def on_error(self, status):
print status

if _ name__ == '_ main_ ':
auth = tweepy.OAuthHandler (consumer key, consumer secret)

auth.set_access_token(access_token, access_token_secret)
streaming api = tweepy.streaming.Stream(auth,

CustomStreamListener (), timeout=60)
streaming api.filter (track=['python program', 'statistics',
'data visualization', 'big data', 'machine learning'])

FAE S B E, R LEZF 20 178 Python RIS E L — MAl = Xt 4. RJ5 FIH
matplotlib.pyplot H1 ] imshow() BR%CKF 1R = XF R 2 il LB . T H#938) = AR5 7] LU A F4E
o F BT R ) B A A

from wordcloud import WordCloud, STOPWORDS
import matplotlib.pyplot as plt
from os import path

d = path.dirname("_file ")
text = open(path.join(d, 'filtered tweets.txt')) .read()

wordcloud = WordCloud (
font_path='/Users/MacBook/kirthi/RemachineScript.ttf"',
stopwords=STOPWORDS,
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background color='#222222",
width=1000,
height=800) .generate (text)

# Open a plot of the generated image.
plt.figure (figsize=(13,13))
plt.imshow (wordcloud)

plt.axig("off™)

plt.show()

A 7 A AR SO T DLAR 2 s R 2% (40 http:/www.dafont.com/remachine-
script.font) o X T A B AR SO, AR T B SO RORS B [ A AR 2 font_path [, Xl
ML B ARE g, Rk ad 4700, BAR Sk

text = open(path.join(d, 'wordcloudInput fromFeeds.txt')).read()
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FA2EARL 4 77 T LA B tweet XA 22 il i8] = . /R AT LA | A iPhone. Samsung Galaxy .
Amazon Fire, LG Optimus Fl Nokia Lumia %5 JC8E 7R BUA & FAVERI RT3, BEmisaar
F P St AS ] 5 R AL R o FEX AP O T, IRIETE 2 —Se A (5 B, Bl SR A O
FA) e s R 5 T A 1) 1 TR M

XA -G B R HETT tweet WATE BT k. B, RAENTERNEN
AR T — M E, PREENNER w, 2R, HREEONEN w, 8, Hp+) £
H B — DB AE A RER, H p(-) o Bl — AN TR 46 RO RER -

pH) =
p(=)=1-p(+)
B oM EREAMHARESAETH, HNHALSS NGNS EHRFGEFRLER. 0
TextBlob f&— /N CAA AL, B EHEITIIER (hitp:/textblob.readthedocs.org/en/dev) .
TextBlob 7 T — AN UAS KRG, i r—4 ISON A& MIIZRE . ZJEF HYIZR
LA AN ZE DL A S8R A T B BT . SR TR BT b, FRATTRE 250 A X Rl T HOR
REATEET

4.6.4 LHIREMEE

EEPAN R KBUESRZ S i LT 1792 F A AUESRZL 5 it (NYSE) Fpisr F
1971 4 HTA FEIESF A2 5 T (NASDAQ) . 4K, KEBMIEZF T 558 Bk s 11k, #
ZREAZILF 2L KA T RES, MAFRIYIES. B NASDAQ #1 NYSE Z4t,
B RHARZ ) 0 11 (3L S ek 540 BB 8 AR 55

RERH 7

Yahoo 4 45 BROECHE (9 H b — A W3, i APT 32 % dia . 6 4, A 3 http://
chartapi.finance.yahoo.com/instrument/1.0/amzn/chartdata;type=quote;range=3y/csv _I= A L 3K HL
Amazon IREL, GLFEWK., Bk, JREE. Wi, KHBFERMBE. ETHENLETTE, K%
BEHEAT — SRR e e, 5] G DR R R R A Bk ] S A A AN B AT B R S Y I ] K 4
g, WF RS

uri:/instrument/1.0/amzn/chartdata;type=quote;range=3y/csv
ticker:amzn

Company-Name :Amazon.com, Inc.

Exchange -Name : NMS

unit:DAY

timestamp:

first-trade:19970516

last-trade:20150430

currency:USD
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previous_close price:231.9000

Date:20120501,20150430
labels:20120501,20120702,20121001,20130102,20130401,20130701,20131001,
20140102,20140401,20140701,20141001,20150102,20150401
values:Date,close,high, low, open, volume
close:208.2200,445.1000

high:211.2300,452.6500

low:206.3700,439.0000

open:207.4000,443.8600

volume: 984400,23856100
20120501,230.0400,232.9700,228.4000,229.4000,6754900
20120502,230.2500,231.4400,227.4000,227.8200,4593400
20120503,229.4500,232.5300,228.0300,229.7400,4055500

20150429,429.3700,434.2400,426.0300,426.7500,3613300
20150430,421.7800,431.7500,419.2400,427.1100,3609700

BATEVHE =R R T, B—FrEBa A 5RR,
R, FRATHE A matplotlib.cbook 4l pylab fI #1742 K, AT .

from pylab import plotfile show, gca
import matplotlib.cbook as cbook

fname = cbook.get sample data('/Users/MacBook/stocks/amzn.csv',
asfileobj=False)

plotfile(fname, ('date', 'high', 'low', 'close'), subplots=False)
show ()

A X R 75 22 i B R AT (BB

Amazon R ZEMH%
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KX R ikt T 2 BT, FATTE B AR 8 BUE M FE N 20150430 # R 7 E5E 1k
H %d-%b-%Y MIER . AT LAEL Bl 5 P sr, —#0 R BR B BN, 75—
SRR G, BRI .

from pylab import plotfile show, gca

import matplotlib.cbook as cbook

fname = cbook.get_ sample_ data ('/Users/MacBook/stocks/amzn.csv',
asfileobj=False)

plotfile(fname, (0,1,5), plotfuncs={f:'bar'})

show ()

55 b J7 ¥ & 2K A matplotlib.mlab 1 matplotlib.finance #F45., 3% 77 ¥ GRS AR 77 {3 Hb
M http://ichart.finance.yahoo.com/table.csv?s=GOOG&a=04&b=12&c=2014&d=0 6&e=20&f=
2015&g=d FIRBUREERAE . N T RAR—H1F, RIONGAE MG E:

ticker='GOO0OG'

import matplotlib.finance as finance

import matplotlib.mlab as mlab

import datetime

startdate = datetime.date (2014,4,12)
today = enddate = datetime.date.today ()

fh = finance.fetch historical_ yahoo(ticker, startdate, enddate)
r = mlab.csv2rec(fh); fh.close()
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r.sort ()
print r[:2]

[ (datetime.date (2014, 4, 14), 538.25, 544.09998, 529.56, 532.52002,
2568000, 532.52002) (datetime.date (2014, 4, 15), 536.82001,
538.45001, 518.46002, 536.44, 3844500, 536.44)]

2R 2 A T SO A 6] SR 9 A A8 04T LLARET , SR B P Tk BRE 5 715 R .
AAhE—MEENZSBREARN., H—HH, WRFEXHREER, BROESZEH/ET
2L

matplotlib 1 B — 22l R ER B 52 6], LI oFmR e, JF H 62 & AH X5 BE 45
Fr (RSI) FIFEENF08 / & (MACD). #R7] LAZE http://matplotlib.org/examples/pylab_
examples/finance_work2. html b3 FIZLH], A T f# X 5CF RSIF MACD BY4075, RA]
PAZ: % http://easyforextrading.co/how-to-trade/indicators/ (£ & Xt & I1HIA R M%), ¥
FEHERM 38 F H 2%k

Xt A AT B E R E R T Z R ER, K%L plotTicker() MU/ 4 T . &K
orkr g R IR E R — MR R T, HAURS T

b=

import datetime
import numpy as np

import matplotlib.finance as finance
import matplotlib.dates as mdates
import matplotlib.mlab as mlab
import matplotlib.pyplot as plt

startdate = datetime.date(2014,4,12)
today = enddate = datetime.date.today ()

plt.rc('axes', grid=True)
plt.rc('grid', color='0.75', linestyle='-', linewidth=0.5)
rect = [0.4, 0.5, 0.8, 0.5]

fig = plt.figure(facecolor='white',6 figsize=(12,11))
axescolor = '#f6f6f6' # the axes background color

ax = fig.add axes(rect, axisbg=axescolor)
ax.set_ylim(10,800)

def plotTicker (ticker, startdate, enddate, fillcolor):
nnn
matplotlib.finance has fetch historical yahoo() which fetches
stock price data the url where it gets the data from is
http://ichart.yahoo.com/table.csv stores in a numpy record
array with fields:

date, open, high, low, close, volume, adj_close
nnn
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fh = finance.fetch historical_ yahoo(ticker, startdate,
r = mlab.csv2rec(fh);

fh.close ()

r.gort ()

### plot the relative strength indicator

### adjusted close removes the impacts of splits and dividends

prices = r.adj_close

### plot the price and volume data

ax.plot (r.date, prices, color=fillcolor, 1lw=2, label=ticker)

ax.legend(loc='top right', shadow=True, fancybox=True)

# set the labels rotation and alignment

for label in ax.get xticklabels():
# To display date label slanting at 30 degrees
label.set_rotation(30)
label.set_horizontalalignment ('right')

ax.fmt_xdata = mdates.DateFormatter ('%Y-%m-%d')
#plot the tickers now
plotTicker ('BIDU', startdate, enddate, 'red')
plotTicker ('GOOG', startdate, enddate, '#1066ee’)

plotTicker ('AMZN', startdate, enddate, '#506612")

plt.show ()

FHX b ¥ L %S Baidu, Google il Amazon B S, ARG ERIGE RN T E R

enddate)

NS

*

800 =

100 +

== BIDU

133
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A I SRS 2% E 4, i Twitter. Facebook #l1 LinkedIn B BEHT -

plotTicker ('TWTR', startdate, enddate, '#c72020')
plotTicker ('LNKD', startdate, enddate, '#103474')
plotTicker ('FB', startdate, enddate, '#506612')
400 - T T T T T T
— TWTR
LNKD
350+ /[:FB
ool ; | i | : I
250
200} ]
150} 4
WO} b ; ; 1
| i
50 i A ; " M
w
91 91 dpl ad ﬁ*‘ 9‘ A% dﬁl o
¢ﬂp gﬂﬁ o @ﬂ &° «“ﬁ #ﬂg 5 i

BAE, VRl Dl AR IAZ S . AT A T LIS B — A S 5 & Y B 3% .

import datetime

import
import
import
import

startdate =
today =

rect =

fig =
ax =

matplotlib.finance as finance
matplotlib.dates as mdates
matplotlib.mlab as mlab
matplotlib.pyplot as plt

- datetime.date(2013,3,1)
enddate =

[0.1, 0.3, 0.8; 0.4]

plt.figure (facecolor='white',

global ax

fh

datetime.date.today ()

figsize=(10,9))

fig.add_axes(rect, axisbg='#f6f6f6"')
def plotSingleTickerWithVolume (ticker,

startdate, enddate):

= finance.fetch_historical_yahoo (ticker, startdate, enddate)

# a numpy record array with fields:
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# date, open, high, low, close, volume, adj_close
r = mlab.csv2rec(fh) ;

fh.close ()

r.sort ()

plt.rc('axes', grid=True)
plt.rc('grid', color='0.78', linestyle='-', linewidth=0.5)

axt = ax.twinx()
prices = r.adj_close

fcolor = 'darkgoldenrod'

ax.plot (r.date, prices, color=r'#l066ee', lw=2, label=ticker)
ax.fill between(r.date, prices, 0, prices, facecolor='#BBD7E5')
ax.set_ylim(0.5*prices.max())

ax.legend (loc='upper right', shadow=True, fancybox=True)

volume = (r.close*r.volume)/le6 # dollar volume in millions
vmax = volume.max()

axt.fill between(r.date, volume, 0, label='Volume',
facecolor=fcolor, edgecolor=fcolor)

axt.set_ylim(0, S5*vmax)
axt.set_yticks ([])

for axis in ax, axt:
for label in axis.get_xticklabels():
label.set_rotation(30)
label.set_horizontalalignment ('right')

axis.fmt_xdata = mdates.DateFormatter ('%Y-%m-%d')

plotSingleTickerWithvVolume ('MSFT', startdate, enddate)
plt.show()

R TAIEBEUE AU, AT E H— 505 BB MR, Frg RS T R

G
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5 = Rz i R B9 i J2 48 blockspring £, & T % %% blockspring 11, RTEEHIUT
# pip % :

pip install blockspring

Blockspring 77 i &4 B HTML {05, ‘B REW A sh 4 5 JavaScript #% 3889 H T2 K %L

. it D3.js UG, B LG AEE A R EAER . SARREE, XRIER
TR PIATIURS

import blockspring
import json

print blockspring.runParsed ("stock-price-comparison",

{ "tickers": "FB, LNKD, TWTR",
"start date": "2014-01-01", "end date": "2015-01-01" }).params

RI\EARBERIERG, 21T, ESERERIAR XA AR HTML 485 .

B CCGRBC) @AM

L
i

20X

160.00, \
1
s OROBGUIA  CORWRNIA  BIGAGNIA  OMI4R0M  GROMIONS  OWRGSTS  WERR0N  MAMGRIS  ATA0IM  SIONIOW  GURMGDIS  CRUERDIS  OMIAON  GHO2amE 6400015

4.7 WKiashi iy nl gL R B

T, AEFRATH A 595 50K 5 BAE AT AL AR R ik . AE BRI,
T8 7 BT BRAE AE— AT LB Bl e b, IR 5 2 /DR a] LAR SR mT B84k 70 A 308 69 77 ik
LAHS B FATHA B X e 7 BT 7 1k

FEAREETRA - RBAAETERR, TEXEPHME HTHE: 2EEKREKR
(NFL), XEHR#&EKXEKE (MLB), XEREKEE (NBA) MEFRMHIRKEE . NFL /)
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BRON SAE M 91.3 12T, FRUA R 95.8 {230, FATRFEE NFL F £-1~3K BA ) 4
A RO 5 (X B R T 58 )

Team.name Team.value Years.Completed Num.Championships Championships.yr.average
1 Dallas Cowboys 3218 55 5 23.18
2 Washington Redskins 2400 B3 3 12.22
3 New York Giants 2168 ) 4 1388
4  Houston Texans 1850 13 e s.08
'S New York Jets 1810 55 1 8.63
6 Philadelphia Eagles 1758 82 ] 5.06
7 Chicago Bears 1700 96 1 7.e8
8  New England Patriots 1635 55 4 15.90
9  San Francisco 4%ers 1600 69 5 | 19.49
10  Baltimore Ravens 1500 19 [2 | 26.05

BREAGHE R A A R BRBAKF R EE R, MEFERRURERAEESEMEMIEEIR.
M x BFRARARES, y MRREFHE, VO MBEFFHIREOEERE, T2
il E R A

SR, PRIERAEEME I TARZMBEE MY, & W a0 p B G %E R KL,
F|F matplotlib A PAZ: il 1y i p9 &, AT .

import matplotlib.pyplot as plt
fig = plt.figure(figsize=(15,10), facecolor='w')

def plotCircle(x,y,radius,color, alphaval):
circle = plt.Circle((x, y), radius=radius, fc=color,\
alpha=alphaval)
fig.gca() .add_patch(circle)
nofcircle = plt.Circle((x, y), radius=radius, ec=color, \
fill=False)
fig.gca() .add_patch(nofcircle)

x = [55;,83,90,13,55,82;96,55,69;19,55,95,62, 96,82,30,22,39, \
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54,50,69,56,58,55,55,47,55,20,86,78,56]

y = [5,3,4,0,1,0,1,3,5,2,2,0,2,4,6,0,0,1,0,0,0,0,1,1,0,0,3,0, \
0,1,0]
r = [23,17,15,13,13,12,12,11,11,10,10,10,10,10,9,9,9,8,8,8,8, \
8,8,8,7,7,7,7,6,6,6]

for i in range(0,len(x)):
plotCirelelx (1] ,w[i] ;¥ [1];*B"; Q1)

plt.axis('scaled')
plt.show ()

REE 28 0] LAY BB B 5 7% 16 53 Ab—Fh JavaScript 7] LAFRA# Y JSON 20482 8Y, ik
BRres s R IAE SVG st b, 7EstilR] E R BXse8E, i FEIFR

KE K HT H AHE AT ZE RO B (B A

AN SRAE R A A B E AR RIFREE, AR A ] B T AR ROR 3 — R T
SR, B THESHEAR, —FEFHTEEEME T MAZERXR TR, Mmm#5H5E
5 B BB T AU B B TRE B, Kighgss n] #R4k I RUR .

Ji 4 B4 7 M http://tinyurl.com/oyxk72r 5% # http://www.knapdata.com/python/nfl_franch.
html R 3RS . BP0 ez il 2 s B b @9 OB 51, URIE w] DL B3R 2 HoAth vT A
5k, WARAVRAERE 23 32 AN BMA R — 1 B R SR E# 1T, IRARBRSE
frEE A EL, R, PRUARXER R EAAnsE . XERENT, SN ERIAX L
RURECRE e, 752 TR — e - BB AF ay WAL i, R BT
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L ERZBIHAEMER —F F %, B8R AR R 2 2 A 6] 59 20 % J8 BRAS [5] BAEL A 4y
{H. FBTH “2300 B A3E0” FL “$2300 000 000", #EREESEE.

4.8 B4;

L%, HREEEMN TRZGHPEF HEENAMM . FL B, Stanford,
UC-Berkeley . MIT, Princeton, Harvard, Caltech SR L E KT ERFREBENECLIHE,
Fid N B B IR AR SR . E R R %R, HRAESFC AUV ER 52 /NI E
BANFE . KERHEE RIS G & — S BUE TR . B, AR ANE.

Python E & & TR KM —Bt#, 4K Python 4 KB LK M EAE XL FEM T HAF
&, BNREHEF AL ORI, BRERITERYERJLERARE, A%, &
MRFIZE T IIAEF, HEREMETS, RATLEINEZHHT.
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R G RITEIR A — A S, R B LRI MAE., fi
BEHRERAF B AT N, (X T HA DR, Bk Se i Eof A B T4 8 — 264 45 TAE,
BBz T TR SRR A T L A o

TE T il S5 R BRI I N Z 010, BATTIeE —A>— BUis 1 Py 8L 98 A 25 2R 9 7
#lF .

5.1 B PERE R

BRARZ HREN T AA, I H BB s K R T ik AL sh A A %™ . il w,
BGE Xt 500 85 BT AU i BEAE G B W A R . BV IR Z AT AR TRt A, F#E
RHENEARGRRE—FT™, flan, KA., 6iZF, SBEMBZEN— P REHG R
R RRE S, MM BRI R BOE AR IE . T iIAYE R Sl 1.

RN
B P, R 20 ¢ RO . — P A 00 S5 T
La_iir,
P

1

Hrp, P, RREEBEEME, R, RWER #lm, %P =10, P,=10.6, R, =0.06
= 6%, W RRBARER, EWRECNARE RO AL (HR KRR /Y
BAIAR UNR, KRS, #E2Z, WRLUENBA, BB, iRy E
4 6%,

B kAR SR kAR O & B ) B4 SRR, R B

1)

XA E AR B, (B — A EER . DAHE TR P AR 18 S
Bk AUBRBC SR F R, XN HE KRR F, i BRI

(1+R)(1+R_) (1+R_.)
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B F=0, WFTEMARXDREH. EAFEEBREKFERFEL T, $#25XF— 0.
“HNAR 2010 FFREFE $10 000, FUIEE R 6%, AFAL L FERFEMESBIRE”

1AL A Python FRFF MO XA, ZERXADFRF A, BATEZERM—KEIL y =
xMHEZL, BEREESU 7 Hxfll, Wash y B EmAMHzE. B, RITALH
XARHZ, WERRMERERETE 12 LI —%F. A5, IHAELNREE m= 10 000/12 =
833.33, Htk, HMEBRTFHIMAEHLR R 833.33, Bl MXALEL. TS
TRASXABELREIM LR,

import matplotlib.pyplot as plt

principle_value=10000 #invested amount

grossReturn = 1.06 # Rt
return_amt = []

x =[]

y = [10000]

year=2010

return_amt.append (principle value)

Xx.append (year)

for i in range(1,15):
return_amt.append (return_amt [i-1] * grossReturn)
print. "Yeaxr~";i, " Returned:",return amt[il

year += 1
x.append (year)
y.append (833.33* (year-2010) +principle_value)

# set the grid to appear
plt.grid()

# plot the return values curve
plt.plot (x,return_amt, color='r')
plt.plot (x,y, color='b")

Returned: 10600.0
Returned: 11236.0
Returned: 11910.16
Year- Returned: 12624.7696

Year- 1
2
3
4
Year- 5 Returned: 13382.255776
6
7
8
9

Year-
Year-

Returned: 14185.1911226
Returned: 15036.3025899
Returned: 15938.4807453
Year- Returned: 16894.78959
Year- 10 Returned: 17908.4769654
Year- 11 Returned: 18982.9855834
Year- 12 Returned: 20121.9647184
Year- 13 Returned: 21329.2826015
Year- 14 Returned: 22609.0395575

Year-
Year-
Year-
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BEAXNTEZE, REBEREREA —MINEERIIEATRE T BRI EH . X
AR TH B 4R i
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SRR ] ¢ Z BT ARE, (SURIE) D,, WIZERTZ ¢ B a8 i SCHNF

E+D,
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F— PRI, Hh—E RSO A ERNERSRIAERN. A
T Tl ss R, BATERE—% 30 48], FEFRN 5% KK $ 350 000, %25 [ AR LY
A (TS BAA B R AR BOR T 5830 B (5 ALC R AT A ) 89— IR 1



5T SHFZITHER o 145

— A RAF B ITRE P (1 + ), Ho PRARSE, r BFR,  EREIHR, Hit

30 4EfE R RS WUN .

350 000x[1+—5—><30)=350 000x> =875 000
100 2

FAUEH, 1R85 30 SFAER, IRKSIAPIME UL LR IR RE® GHESREAZEAD

7B

from decimal import Decimal
import matplotlib.pyplot as plt

colors = [(31, 119, 180), (174, 199, 232),(255,128,0), (255, 15, 14),
(44, 160, 44), (152, 223, 138), (214, 39, 40), (255,173, 61),
(148, 103, 189), (197, 176, 213), (140, 86, 75), (196, 156, 148),
(227, ais, 194), (247, 182, 210) (127, 127, 127).:
(199, 199, 199), (188, 189, 34), (219, 219, 141),
(23, 190, =207), (158, 218, 229)]

# Scale the RGB values to the [0, 1] range, which is the format
matplotlib accepts.
for i in range(len(colors)):

r, g, b = colors|[il]

colors[i] = (r / 255., g / 255., b / 255.)

def printHeaders(term, extra):
# Print headers
print "\nExtra-Payment: $"+str (extra)+" Term:"+str(term)+" years"

PrInE = sssses s s s aers S S S R R i e i e e e ) i ]
print 'Bmt no'.rjust(e), ' '; 'Beg. bal.¥.ljusti(i3), * ',

print 'Payment'.ljust(9), ' ', 'Principal'.ljust(9), ' ',

print 'Interest'.ljust(9), ' ', 'End. bal.'.ljust(13)

print " . rjusti(e, Y='), * T, st djuse(is, v-9), v 1,

print "' rjust(9, '='), T *t, ¥V AqusE(9; ‘=t), ! ¥,

pring r¥ . yjustilo, ="'y, % ¥, ®r_Qjuse(i3, =1, ¢

def amortization_table (principal, rate, term, extrapayment,
printData=False) :

xarr=[]

begarr = []

original loan = principal
money_saved=0

total_payment=0

payment = pmt (principal, rate, term)
begBal = principal

# Print data

num=1

endBal=1

if printData == True: printHeaders(term, extrapayment)
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while (num < term + 1) and (endBal >0):
interest = round(begBal * (rate / (12 * 100.0)), 2)
applied = extrapayment+round (payment - interest, 2)
endBal = round(begBal - applied, 2)
if (num-1)%12 == 0 or (endBal < applied+extrapayment) :
begarr.append (begBal)
xarr.append (num/12)
if printData == True:
print '{0:3d}'.format (num).center(6), ' ',
print '{0:,.2f}'.format (begBal) .rjust(13), ' ',
print '{0:,.2f}"'.format (payment).rjust(9), ' ',
print '{0:,.2f}'.format (applied) .rjust(9), ' ',
print '{0:,.2f}'.format (interest).rjust(9), ' ',
print '{0:,.2f}'.format (endBal).rjust (13)
total payment += applied+extrapayment
num +=1
begBal = endBal
if extrapayment > 0
money saved = abs(original_loan - total_payment)
print '\nTotal Payment:',’{o:,.2f}'.format(total_payment).
rjust (13)
print ' Money Saved:','{0:,.2f}'.format (money saved).rjust(13)
return xarr, begarr, '{0:,.2f}'.format (money saved)

def pmt (principal, rate, term):
ratePerTwelve = rate / (12 * 100.0)

result = principal * (ratePerTwelve / (1 - (1 + ratePerTwelve) **
(-term)))

# Convert to decimal and round off to two decimal
# places.

result = Decimal (result)

result = round(result, 2)

return result

plt.figure(figsize=(18, 14))

#amortization table (150000, 4, 180, 500)
i=0 \

markers = [Yo',"s",'D',
I,'p','s','D']
markersize=[8,8,8,12,8,8,8,12,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8]

for extra in range(100,1700,100):
xv, bv, saved = amortization_table (450000, 5, 360, extra, False)
if extra == 0:
plt.plot(xv, bv, color=colors[i], 1lw=2.2, label='Principal only',
marker=markers|[i], markersize=markersizel[i])
else:
plt.plot(xv, bv, color=colors[i], 1lw=2.2, label="Principal
plus\$"+str(extra) +str("/month, Saved:\$")+saved, marker=markers[i],
markersize=markersize[i])
i +=1



BE5E SRFSITHER o 147

plt.grid(True)

plt.xlabel ('Years', fontsize=18)

plt.ylabel ('Mortgage Balance', fontsize=18)

plt.title ("Mortgage Loan For $350,000 With Additional Payment Chart",
fontsize=20)

plt.legend()

plt.show()

BIFBiTEla, WEEEILAAE 12 4 H RS0 BT A BN ST R RERS I a1, M $100
F| $1600, T2 HH—MF .

Extra-Payment: $800 Term: 30 years

————————————————————————————————————————————————————————————————— Pmt
no Beg. bal Payment Principal Interest End. bal. = -----
1. 350,000.00 1,878.88* 1,220.55 1,458.33 348,779.45
13 335,013.07 1,878.88 1,;282.99 1,395.89 333,730.08
25 319,259.40 1,878.88 1,348.63 1,330.25 317,910.77
37 302,699.75 1,878.88 1,417.63 1,261.25 301,282.12
49 285,292.85 1,878.88 -1,490.16 1,188.72 283,802.69
61 266,995.41 1,878.88 1,566.40 1,112.48 265,429.01
73 247,761.81 1,878.88 1,646.54 1,032.34 246,115.27
85 227,544.19 1,878.88 1,730.78 948.10 225,813.41
97 206,292.20 1,878.88 1,819.33 859,55 204,472.87
109 183,952.92 1,878.88 1,912.41 766.47 182,040.51
121 160,470.74 1,878.88 2,010.25 668.63 158,460.49
133 135,787.15 1,878.88 2,113.10 565.78 133,674.05
145 109,840.70 1,878.88 2,221.21 457.67 107,619.49
157 82,566.78 1,878.88 2,334.85 344.03 80,231.93
169 53,897.49 1,878.88 2,454.31 224 .57 51,443.18
181 23,761.41 1,878.88 2,579.87 99.01 21,181.54
188 5,474.98 1,878.88 2,656.07 22.81 2,818.91
189 2,818.91 1,878.88 2,667.13 11.%95 151..78

* $1878.88 includes $1078.88 plus $800 extra payment towards principal
Total Payment: $504,526.47 Money Saved: $154,526.47

A& 15 F 10 MNAZ)E, TUERHFA TR, BEAKRIETT —*,

1&47 Python UG E| T, BB EH S ALBIMIR.

EEBR T S AT AN TR A SR, KR TE 30 SE TR

A AT 1B 2 3R HR DR T DURIE SR 651 95 19 2 B . 8 A SO BRI F
MR (r), ASATEIRE (N), BIFTEMERZOR, LiREski (P), BIFFEMEREE.
B — B A S S FT M E AKX, AR A A AR, A, REA A E AT
WEAE & WAt b PSRN 8, B2 35 PT LA 7E S 6 ] LR T B o

EFEF, RIMEEZAEEHTENEH, 2/ EXEFT S &mE (FEETE
$500~$1300 ) fFFERIZE R, fFAIMLEE, RATEIM, BIME AT $800, JLF-AILATIE —H M
GUKBUE , FFAEFA I BR IR DK
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HHo0E . o

@@ Principal plusS100/month, Saved $33.852 08
@@ Principal plusS200/month, Saved $58,.697 89
(@ Prncipal plusS300/morth, Saved $82.003.31
I, Principal plusS400/month, Saved $99.167 35
% Principal plus$S0Q/month, Saved $116.081 94
» % Principal plus$800/month, Saved $329.297 27
oo Principal plus$ 700/morth, Saved $142.076 36
o prncipal plusS800/month, Saved $154 526 47
-9 Ponupal plus3R0month, Saved $161,287 92
@t Prncpal pluss1000/month, Saved $170.387 09
| Principal plus$1100imonth, Saved $179.001.27
@& Principal pluss1200imenth, Saved $1B7.989 86
a4 Principal pluss 1300imonth, Saved $193.544 22
7w Principal pluss 1400/month. Saved $200.432 53
% Principal pluss 1500/month, Saved $204.450 20
@ Prncipal pluss 16004month, Saved $210.733 86

Torigage Bame

SO

106005

Total Savings in Mortgage By addeng Extra §

W $250.000 Loan
3 $350.000 Loan
B $450.000 Loan

S2000

$212.000

5205600
Totat sa«ngx

Agazient Contriduton Towards Praciost

FERR T ZAARFE PSRBT, Hh, x BFRAS A s sk, v
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e LT 0 AL T A w1 i AR (O R OR T Hi 48 B R T A BBl S WA &
BRA G KR -

import matplotlib.pyplot as plt

# set the savings value from previous example

yvalsl = [101000,111000,121000,131000,138000,
143000,148000,153000,158000]

yvals2 = [130000,142000,155000,160000,170000,
180000,190000,194000,200000]

yvals3 = [125000,139000,157000,171000,183000,
194000,205000,212000,220000]

¥*vals = ['500", *€00","700", '800"', '900",Y1000",.*1100","1200",'1800"]

#initialize bubbles that will be scaled

bubblel = []

bubble2 = []

bubble3 = []

# scale it on something that can be displayed

# It should be scaled to 1000, but display will be too big

# so we choose to scale by 5% (divide these by 20 again to relate
# to real values)

for i in range(0,9):
bubblel.append(yvalsl[i] /20)
bubble2.append (yvals2[i] /20)
bubble3.append (yvals3[i] /20)

#iplot yvalues with scaled by bubble sizes

#If bubbles are not scaled, they don't fit well

fig, ax = plt.subplots(figsize=(10,12))

pltl = ax.scatter(xvals,yvalsl, c='#d82730', s=bubblel, alpha=0.5)
plt2 = ax.scatter(xvals,yvals2, c='#2077b4', s=bubble2, alpha=0.5)
plt3 = ax.scatter(xvals,yvals3, c='#f£f8010', s=bubble3, alpha=0.5)

#Set the labels and title

ax.set_xlabel ('Extra Dollar Amount',6 fontsize=16)

ax.set_ylabel ('Savings', fontsize=16)

ax.set_title('Mortgage Savings (Paying Extra Every Month)',
fontsize=20)

#iset x and y limits
ax.set_x1im(400,1450)

ax.set_ylim(90000,230000)

ax.grid(True)

ax.legend((pltl, plt2, plt3), ('$250,000 Loan', '$350,000 Loan',
'$450,000 Loan'), scatterpoints=1, loc='upper left',
markerscale=0.17, fontsize=10, ncol=1)

fig.tight_ layout ()
plt.show()
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W HaEE, RESE LN EZIEE R ARM S ESE, B TR
E& &, BRITHEE=AEREH: $250 000, $350 000 F1 $450 000,
T AEUS E RN Tt B H BANSZA AT PAT A BB

PSSR (AT
(@ s750000tonn @ 350060 town € 345,500 Lasn]

11000 |

TE B
2

.

L i
400 ©@00

" BSNETOER

5.2 BEPLPERIRY

BAMER IS T e, H g R AEr S5 B A I, “FELTE
(stochastic)” —IRJE F A& B IAIL “Stochastikos” . B EEMKEM TR . HR AR “—
SE”. “BRE” B “MRT . BEYLEARURR 88 34 & A T BB Bl R SR A AT RE K o
EHRERNSR, Flan, MHAEMRA —E%, HBRERZEEH LERREY LR
LI o

5.2.1 FIFFIBEM
SRR LR — AR, PRI T SR A o e ) 3 0 B 28 £ 0
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SRR B )5 B2 1940 4F Stanislaw Ulam 7F Los Alamos [E 3 505 2= 2 5% R 250 H iF 42 H
Mo AKX, METHEVLEERE, FATAT LU AR PEHLECRE T (B4 NI
A, At 254 I A BRAX A 7 v i B g TG A > R

FE T AR TR B PSR A SR AR R R oy, RS B2 50 — 2o B . X EUE T BEE T
THAHRE, SBESER—EEF TR, EAX SR SRR RS, HHEFZ
SERLTE B Ak 1T,

L. RN 2258 RIg B,

FRR P B A — RV VLA E VR e R . M EER TR
A ERHAEA RO SREATHES AR, BEELEESW R 10 TEZEAE K
BRLIEAL . LR FRANTRE F 0 A R R B DL LR (R 59 DXl . 5 8 PR RLRE g A — S5 5CBR
B, RIESR—3, WTFEFR:

IEFRATTE B BR AR RS R AR 22 [A] B X531
BEHLPEA AL ) fag AEDRMBERMER, 0 ER A SRS A, A 45 R R AR IR
BEALIEAR L AN T & R

KL x, ——> ‘/Gmgﬂ_—"—\
B ety | > RATRERLE R
BaHL x, —> oo x,%)

BAE, Aol H AR A

BHE, QIR i, SHMEAREPEA: x1 2 F X3, —FTE: Axl, %2,
x3), Fi=HE—4 10 000 FEPLE I A (ZERLERHER T, TS —mEEB—) . RFiHE
WA, EE, 4iRichyi, Hf, i A15]10000, ¥ EBE T &ATRRNER.

b, WiRBATEFZETEMAB: WU RAES LS HJOBMEZ K R
PEAEBK A AHOCHIR, RATH A —LL NS, wUnT Ul o 5% RO BRIR BB R Mf1F
45% PSR T L, Ml T3,

AP R P BAIERKARE F Bk TRV B fids . ik, FTEFEETREFRYE
W Rm AR LR 4?7 Hans Petter Langtangen & 7F http://hplgit.github.io/teamods/
MC_cython/sphinx/main_MC _ cython.html | /&7~ T A Cython iz 47 ¢ K FH L A CiE
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= EMAR
iEFRATE S I BT BAR UL SR RIS SR — A0 RIEF R 5 mEATH
WA RISBHUE AR T RN (SRR P BBLEH TRF 27 .

2. SRR B A

KREERBRHEKE, BOITHEE Y ML BB —NEASH 60 K40
{6, 75— KRR E a0 LU 40 £ MBI . B RAITR D IR 23504
[80, 140]. &M : Ny T EBUAE B AL, ToEA 2D BARITHR?

IEBRATH PR AN . RGBT AL, TRATH s R ERR, 4R HKiE,
TR RN -

_[06s Hd=s
- 0.6d-04(s-d) s> 4

FAXFAIERR S, T Python fURSSEEL T fRAALFE .

import numpy as np
from math import log

import matplotlib.pyplot as plt

x=[]
y=1[]

#Equation that defines Profit
def generateProfit (d):

global s

if 'd >= 8:
return 0.6*s
else: |
retu¥n 0.6%d - 0.4%(s-d)

# Although y comes from uniform distribution in [80,140]
# we are running simulation for 4 in [20,305]

maxprofit=0
for s in range (20, 305):
# Run a simulation for n = 1000
# Even if we run for n = 10,000 the result would

# be almost the same
for i in range(1,1000) :
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# generate a random value of d
d = np.random.randint (10,high=200)
# for this random value of d, find profit and
# update maxprofit
profit = generateProfit (d)
if profit > maxprofit:
maxprofit = profit

#store the value of s to be plotted along X axis
x.append (s)

#store the value of maxprofit plotted along Y axis
y.append (log (maxprofit)) # plotted on log scale

plt.plot(x,y)
print "Max Profit:",maxprofit

# Will display this
Max Profit: 119.4

P R MR B, R A, R R R, BRI SR
s

. T SRR IR B B AL
. log(119.4)=4.782
=
=<
=
; is
S
-
5
2 30
25
"o 50 100 0 300 0

150 200
Units Sold

X d KR B B, BREEBRE T 1000 RALBUR BRI ANE A 119.4, BFE, ik
MAE—FF Tk, HEEMSR S T SRR,
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TR (D) AR [80,140] 323504, FUHAA0AIE AT LLiE i TR RAG

) 1420 0.65 . s 0.6x—04(s—x) .
A =L Edﬁj —()dx

80 60
%065 . +r(x—04ﬂ )
) Teo &g I*
2
=i(140—s)+s—+§s—l—62
100 600 15 3

1.8 s 8 160

5 100 600 15 3
5 , 29 160
S s
600 15 3
s 29 29x 60
= = —

=116

(R TIEARBIR SIS 116, SR RISHHIMETE 119 AR 433, BN 118 5

116, IR TRE B IREL

ERATREBEE S — ARG F. “— A 30 824, EOARWAEAER—X4E
HHMERZ D" RIMBEARESE, AHAMBRERREH, BHBIEANXE, B
365 Ko XAZHEMBE A, TrACHERER T WA —4BE 30 254 d [ — K4 H it
— NHIRER .

import numpy as np
numstudents = 30
numTrials = 10000
numWithSameBday = 0

for trial in range (numTrials) :
year = [0]*365

for 1 in range (numstudents) :
newBDay = np.random.randint (365)
yvear [newBDay] = year [newBDay] + 1

haveSameBday = False

for num in year:
if num > 1:
haveSameBday = True

if haveSameBday == True:
numWithSameBday = numWithSameBday + 1

prob = float (numWithSameBday) / float (numTrials)
print ("The probability of a shared birthday in a class of ",
numstudents, " is ", prob)
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('The prcbability of a shared birthday in a class of ', 30, ' is '
0.7055)

B, fE—H 30 AR A BEg T, WA AFER—KA H R R 70%. T
T A4 57 158 B 0 404 i F 52 4R I LA T 5 HE SRR B A B AR eR B b R I

3. SR RO BREE s PR

ik FRA175 & M JavaScript Zb 3 —~f AT 22 Be 2 I O IEBR LU FR O 1, (DA : “47%
J& 3 7y HESHLIRAE R A 30 Bomt, Rl SO BRI 3 pEkid R E A 5 1) 2 7Bk 7
5 F—2Kk?” (Lebron James [A] %] ) '

REFEETREX BERCTEA Fr 7 #F, XERNTH R - LHmEZNAN, &3k
A 24 Fb<p AR R Rl ZECNEFRIN, WRARA145 43 (HEEERIE), 0Bk 7EH:
TORKY 24 BPSFAERR. SR, Y HCFEFIREE RA 308, anR—UERE AT UE R HEA 2
10 BPeh AT HGHE 3 733K, IR A B AN T ERAKHE 20 7, SR HALE KM, BERE—
T 3E SRR AIZ 3, 1 B TR A BAR200 e 2500, R4 AT X 4 = 43 BR B Je%
YR, iEFANTAES Python 2 /72 X /N n] &

ERABURERIFZ AT, AU E—TX R ROHESE. TS AR
RS ER B M GET R T E R 3 R E S EAA FRMRMEAMRER EE, RAG
3 53 HIME%E (threePtPercent) A1 2 ZFHIHER (twoPtPercent) AMWRE T MAIILH:, mikE
T XTI ERBAES 2 23 BUHE % ( oppTwoPtPercent) F1Xt 75 BREAZE 5] BR fir % ( oppFtPercent)
1L UG

EHBREHAMAS, HREANTRPEL, RIOTEATEH TS T X 7B AT R ar
R, RATHE M T15 th R 3 %58, IR 7T LIKEAR oppFtPercent I{E, AUIHEE
THEHATRAE. EXFH, RIS D AN B, /87T LA A CEREE IRk
By R 2 5 BOSAE —2, P el RETT. Bk, RITEMH NumPy 8464 #) B
LB 23S . TR AT 75 2 matplotlib B4 EfT4 K . RBWIT .

import numpy as np
import matplotlib.pyplot as plt

FEF L0 T, FATKGER tableau RAARAEST(, 1T H 7T REA 2L EHE — > B )
XA T R — AT FEAE AT AT A2 P v 1 A B B A

c¢olers = [(31, 119, 180), (174, 199, 232), (255, 127; 14),
(255, 187, 120), (44, 160, 44), (214, 39, 40), (148,103,189),
(152, 223, 138), (255,152,150), (197, 176, 213)., (140, 86, 75},
(196, 156, 148), (227,119,194), (247, 182, 210), (127,127,127),

(199, 199, 199),(188,189, 34).(219; 219; 141), (23, 190,207),
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(158, 218, 229) .(21%,217,217)]

# Scale RGB values to the [0, 1] range, format matplotlib accepts.
for i in range(len(colors)):

¥, g, b= colorali]

cdolors[il = (¥ / 255., g / 255., b / 258.)

TEFATE 22 4% 3 40 ER . W threePtPercent HLBEVLECK, HLIEMBTAY AT REPEBOR, P
2 A LA RIE . B A T i RS,

def attemptThree() :
if np.random.randint (0, high=100) < threePtPercent:
if np.random.randint (0, high=100) < overtimePercent:
return True #We won!!
return False #We either missed the 3 or lost in OT

PR 2 RSB RS Rt E]l, DARIRAEWAERA B A X, Bk FEHEX L,
2 2 AEREYE S #beh, T HBR A twoPtPercent FIME R A Yk, IRAaMiISER 2 4
ER, JfN pointsDown HFIFR . T PREHE IR T 2 k2.

def attemptTwo () :
havePossession = True
pointsDown = 3

timeLeft = 30
while (timeLeft > 0):
#What to do if we have possession
if (havePossession) :
#If we are down by 3 or more, we take the
#2 quickly. If we are down by 2 or less
#We run down the clock first
if (pointsDown >= 3):
timeLeft -= timeToShoot2
else:
timeLeft = 0

#Do we make the shot?

if (np.random.randint (0, high=100) < twoPtPercent) :
pointsDown -= 2
havePossession = False

else:

#Does the opponent team rebound?

#If so, we lose possession.

#This doesn't really matter when we run

#the clock down

if (np.random.randint (0, high=100) >= offenseReboundPercent) :
havePossession = False

else: #cases where we don't have possession
if (pointsDown > 0): #foul to get back possession

#takes time to foul



55 SHMAMAITHER o 157

timeLeft -= timeToFoul

#topponent takes 2 free throws

if (np.random.randint (0, high=100) < oppFtPercent) :
pointsDown += 1

if (np.random.randint (0, high=100) < oppFtPercent) :
pointsDown += 1
havePossession = True

else:

if (np.random.randint (0, high=100) >= ftReboundPercent) :
#you were able to rebound the missed ft
havePossession = True

else:
#tied or up so don't want to foul;
#assume opponent to run out clock and take

if (np.random.randint (0, high=100) < oppTwoPtPercent) :
pointsDown += 2 #They made the 2

timeLeft = 0

if (pointsDown > 0) :
return False
else:
if (pointsDown < 0):
return True
else:
if (np.random.randint (0, high=100) < overtimePercent) :
return True
else:
return False

ATETHE, BINSEFRLARGAPEK 3 282 008k, REERKNOKE, WFHE
AR TS -

plt.figure(figsize=(14,14))

names=['Lebron James', 'Kyrie Irving',6 'Steph Curry',
'Kyle Krover', 'Dirk Nowitzki']
threePercents = [35.4,46.8,44.3,49.2, 38.0]
twoPercents = [53.6,49.1,52.8, 47.0,48.6]
colind=0
for i in range(5): # can be run individually as well
x=]
yl=[]
y2=[]

trials = 400 #Number of trials to run for simulation
threePtPercent = threePercents([i] # % chance of making 3-pt shot
twoPtPercent = twoPercents[i] # % chance of making a 2-pt shot
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oppTwoPtPercent = 40 #Opponent % chance making 2-pter
oppFtPercent = 70 #Opponent's FT %

timeToShoot2 = 5 #How many seconds elapse to shoot a 2
timeToFoul = 5 #How many seconds elapse to foul opponent

of fenseReboundPercent = 25 #% of regular offense rebound
ftReboundPercent = 15 #% of offense rebound after missed FT
overtimePercent = 50 #% chance of winning in overtime

winsTakingThree = 0
lossTakingThree = 0
winsTakingTwo = 0
lossTakingTwo = 0

euxTrial = 1

while curTrial < trials:
#run a trial take the 3
if (attemptThree()) :
winsTakingThree += 1
else:
lossTakingThree += 1
#run a trial taking a 2
if attemptTwo() == True
winsTakingTwo += 1
else:
lossTakingTwo += 1

x.append (curTrial)
y1l.append (winsTakingThree)
y2.append (winsTakingTwo)
curTrial += 1

plt.plot(x,yl, color=colors[colind], label=names[i]+" Wins Taking
Three Point", linewidth=2)

plt.plot (x,y2, color=colors[20], label=names([i]+" Wins Taking Two
Point", linewidth=1.2)

colind += 2

.‘\
legend = plt.legend(loc='upper left', shadow=True,)
for legobj in legend.legendHandles:
legobj.set linewidth(2.6)

plt.show ()

WdEESK | UENEHERA AT &, RIS ENRABITRF. £
AMERT, X FRHRARAED, SX BTG 2 a2 AR (70% ) B, F&EREY
BOGE S . BUUR 3 BRI ER] . iEIRATRE F B ABK 523K 51 e — i 2
2R,

FA1E & MR H#E http://www.basketball-reference.com/teams/ [ i - 8 5 87 45 11 B4
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e 3 AR A L AR ER R . X BEMGITEEIER R R 201545 A 12 H, A
MEBL T, 3 3REERKEN & R X BRAE R SR b SRR, IBAL: R
A BRI,

T EFEE R T A NBA BEFE (2015 ) BEHA—ZBR B3 A AL 8K 5L

- Lebron James Wins Taking Three Point
Lebron jJames Wins Taking Two Point

L

0 50 100 150 200 250 300 350 400

Ail T B 2 7R ) Lebron #9 3 70 MM AN 3 sr BREZIKEE AR . F I oA 17 HoAth 0 44 3K 51 2%
A SR
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== Lebron James Wins Taking Three Point
“e Lebron James Wins Taking Two Point
— Kyrie irving Wins Taking Three Point
= Kyrie inaing Wins Taking Two Point

i Steph Cumry Wins Taking Three Point
e Kyl Krover Wins Taking Three Point
s Ky Krover Wins Taking Two Point
704 = Dirk Nowitzki Wins Taking Three Point
~ Dirk Nowitzki Wins Taking Two Point

13
B
&
g

Bt
8
8
8

4. PP

BIEATAN L, RIEKFE R TF 24 MK Python B fF 4, AT E 24 5018 4] {8
matplotlib, {HiX B, TR Wiz A pandas, i/ EILATCAD P 2 6l 4 a3
EERE—NGEHARE, HTEEVYEREE, WARZ s,

RYEE L, W REPMES FYEZRIM2E R, R T H B 0808 22 % 3 3h
T E R EI B T e 2R E R G B IR, infl e — X RRE R REE (4N IBM), ©°F
ande] B T A MRS I8 Bk

import pandas.io.data as stockdata
import numpy as np

r,g,b=(31, 119, 180)
colornow=(xr/255. ,9/255.,b/255.)

ibmguotes = stockdata.DataReader (name='IBM', data_source='yahoo',
start='2005-10-1")

ibmquotes['Volatility'] = np.log(ibmquotes['Close']/
ibmquotes ['Close'] .shift (1))
ibmguotes[['Close', 'Volatility']].plot(figsize=(12,10), \

subplots=True, color=colornow)

N R T A
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-0.10

#* " + + »° > % »° » °
BAE, WAKEREIEZ WM BN, FEERTMERANELRE, TUAEEZE
AR, AL, FEECRARAESE W i BRI A 2R (R A 48 s WP EeR % (T8 sk %0 fig
7R B R AR A B TR A BE . T T AU S Hh X s sh M i B

$time
ibmguotes['VolatilityTest'] = 0.0
for I in range(l, len(ibmquotes)) :
ibmgquotes['VolatilityTest'] =
np.log(ibmgquotes|['Close'] [i] /ibmquotes['Close'] [i-1])

GARFAI SR, A w2 B

CPU times: user 1le+03 ns, sys: 0 ns, total: 1e+03 ns Wall time: 5.01

Hus
AT ot R anfe 8 Yetime, LA BGH o WO A9 2R A (B X — L 43 BC 8 B 1
%time

ibmquotes['Volatility'] = np.log(ibmguotes['Close']/
ibmquotes['Close'] .shift (1))
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UNSRFATOC I (B], A T A AR = LB

CPU times: user 2 ps, sys: 3 ups, total: 5 ps Wall time: 5.01 us.

SRR, FEBK, IR, ERITEE 2R AT B 1R & s R Z AT,
AW FEF VSTOXX B, XLEHHERT LA http://www.stoxx.com 8Y http://www.eurexchange.

com/advanced-services/ i FNE%, BHEUT s

V2TX Véell vVeIz V6eI3 V614 V6IS5 V616
VeIls
Date

2015-05-18 21.01 21.01 21.04 NaN 21.12 21.16 21.34
21.84

2015-05-19 20.05 20.06 20.15 17.95 20.27 20.53 20.83
21.50

2015-05-20 19.57 19.57 19.82 20,05 20.22 20.40 20.63
21.44

2015-05-21 19.53 19.49 19.95 20.14 20.39 20.65 20.94
21.55%

2015-05-22 19.63 19.55 20.07 20.31 20.59 20.83 21.09
21 .73

VeéI7

21 5

21

21

21.

21

75

.38

«25

38

i)

298 SO 41 Euro Stoxx JEBFEH, Mk 20114512 A31 HE 201541 A1 H

ROBHE LK, T i aAeHEa] AR 3T VSTOXX HE2: A -

import pandas as pd

url = 'http://www.stoxx.com/download/historical values/h vstoxx.txt'

vstoxx index = pd.read csv(url, index col=0, header=2,
parse_dates=True, dayfirst=True,
sep=‘, 1)

vstoxx_short = vstoxx_index[('2011/12/31' < vstoxx_index.index)
& (vstoxx index.index < '2015/5/1')]

# to plot all together
vstoxx short.plot (figsize=(15,14))

BiE AT EEROTD, AL Hk Buro Stoxx WS4,

R TR RN AR BT 014 BT, BR AT B

T B E N True:

# to plot in subplots separately
vstoxx_short.plot (subplots=True, grid=True, color='r',
figsize=(20,20), linewidth=2)
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5. A& diah®

At 3 52, — 7 5o S 3 — BRI ( Black-Scholes-Merton) A& % 2 — >4 il 111 37 #Y GE 1A AL
RYE X AR, BATA] LAAS BB XA A% B —Fh il it XA\ R ZEM, mH
VFEIIEG R EKM . M3 - BB RET Mg M SEE" MBI LR, 78 1973
FERW I, HE - AT MER - TR /RETFE “ The Pricing of Options and Corporate
Liabilities” XAMRIMEH R ZRZHEA, B 510 328U 8 a8 24 10 77 =X 16 3K 1
BIAERT ™, R HIRUXUR .

FERXAEEI R, IR ST RS B R B R E TR TS 4R

C,=S,N(d)-Xe""N(d,)

{2}-2)

d =
1 O'ﬁ
ln(S Hr_a_zjr
PR T
2 G'\/F
N(d) RAFREESHH
xXE,
S, A& F A T 5% % 2 v 18
X AT BT r A KR A &

o R ST HE B AR A E (htd)

Xt F—A e IR E TR Cg, B Bsh R n] DLdsd b ay B a2 O 2ol
TR AMIARERS ) o A RBLBIHERIIIEGE B A X SRR Vega, X E—MEY, RREsh
PR ENIE 1%, IR MR AL D7 [ AR, 40 T B AR BT -

()T

Vega = G =
oo

o

P sh AR (filhn BSM #EEL) BT UG sl % . 4 Rl U 2 59 4 18 LA S 3500 A O 1)
WA o AR TR 3 B RS AR . BEATAC ) . WA SRR, DL RCHAth & RlE
8, RXF Tk EE BEIAE VR P2 A AT T B (Rl A7 3 25 ) mAL T, [ RBRCE RIS E
ERHAR R BEAEBIHA H A F] AT AU

Black-Scholes—Merton (BSM) & A s, (Hiz HA-ERE (WFR N4 — HLK b7
) LGB SRR ENEOME ., et Rk, BaA — SR BE A DA AR
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MR A IERATRFEF Python AR AATE 2L (Newton M) HEIZ IR
{1

oC(o,) (cC,,—-C

60—:1 O-n+l _O-n
c.-C
1
= O-'H-l _O-n = 2
oC(a,)
oo,
C.-C
= O-n+1 = an - i
vega
from math import log, sqrt, exp
from scipy import stats
import pandas as pd
import matplotlib.pyplot as plt
colors = [(31, 119, 180), (174, 199, 232), (255,128,0),

(255, 15, 14), (44, 160, 44), (152, 223, 138), (214, 39, 40),
(255, 152, 150), (148, 103, 189), (197, 176, 213), (140, 86, 75),
(196, 156, *148),(227, 119, 194), (247, 182, 210), €127, 127, 127),
(199, 199, 199), (188, 189, 34), (219, 219; 141), (23, 190, 207).,

(158, 218, 229)]

# Scale the RGB values to the [0, 1] range, which is the format
matplotlib accepts.
for i in range(len(colors)):

¥, g, b = colors[i]

colors[i] = (r / 255., g / 255., b / 255.)

def black_scholes merton(S, r, sigma, X, T):
S = float(S) # convert to float
logsoverx = log (S/X)
halfsigmasquare = 0.5 * sigma ** 2
sigmasqgrtT = sigma * sqgrt (T)

di
dz2

]

logsoverx + ((r + halfsigmasquare) * T) / sigmasqrtT
logsoverx + ((r - halfsigmasquare) * T) / sigmasqrtT

# stats.norm.cdf —> cumulative distribution function
value = (S * stats.norm.cdf(dl, 0.0, 1.0) -

X * exp(-r * T) * stats.norm.cdf (d2, 0.0, 1.0))
return value

def vega(S, r, sigma, X, T):

S = float (S)
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logsoverx = log (S/X)

halfsigmasquare = 0.5 * sigma ** 2

sigmasqgrtT = sigma * sqgrt (T)

dl = logsoverx + ((r + halfsigmasquare) * T) / sigmasqrtT
vega = S * stats.norm.cdf(dl, 0.0, 1.0) * sqrt(T)

return vega
def impliedvolatility (S, r, sigma_est, X, T, Cstar, it):

for i in range(it):

numer = (black scholes merton(S, r, sigma_est, X, T) - Cstar)
denom = vega(S,r, sigma est, X, T)
sigma_est -= numer/denom

return sigma_est
X e A U B R B T AR BB SO R RSB A, BE IR A BRI s 17
—. BIASCHEIN stoxx.com MIuh ) —~% K vstoxx_data.hS BSCAEFRTE, ARBSATF .
h5 = pd.HDFStore ('myData/vstoxx_data_31032014.h5', 'r')

futures _data = h5['futures_data'] # VSTOXX futures data
options_data = h5['options_data'] # VSTOXX call option data

h5.close()

options_data['IMP_VOL'] = 0.0

VO = 17.6639 # the closing value of the index
r=0.04 # risk free interest rate
sigma_est=2

tol = 0.5 # tolerance level for moneyness

PirE, 1iL3R{1H options_data 1 futures data B{EE X iziTiECEH

for option in options_data.index:
# iterating over all option quotes
futureval\= futures_data[futures_data['MATURITY'] ==
options_data.loc [option] ['MATURITY']] ['PRICE'] .values [0]

# picking the right futures value
if (futureval * (1 - tol) < options_data.loc[option] ['STRIKE']
< futureval * (1 + tol)):
impliedvVol = impliedVolatility(V0,r,sigma_est,
options_data.loc[option] ['STRIKE'],
options_data.loc [option] ['TTM'],
options data.loc [option] ['PRICE'], #Cn
it=100) #iterations
options data['IMP_VOL'] .loc [option] = impliedvol

plot_data = options data[options data['IMP_VOL'] > 0]
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maturities = sorted(set (options_data['MATURITY']))
plt.figure(figsize=(15, 10))

i=0
for maturity in maturities:

data = plot_data[options_data.MATURITY == maturity]

# select data for this maturity

plot _args = {'lw':3, 'markersize': 9}

plt.plot(data['STRIKE'], data['IMP VOL'], label=maturity.date(),
marker='o', color=colors([i], **plot args)

i +=1

plt.grid(True)

plt.xlabel ('Strike rate $X$', fontsize=18)
plt.ylabel (r'Implied volatility of $\sigma$', fontsize=18)
plt.title('Short Maturity Window (Volatility Smile)', fontsize=22)

plt.legend()
plt.show()

THER LR REFHET8E, Bt http:/vstoxx.com Ml T EHHE MRS sh R
HPATH BB KR, FATH AT LA http://knapdata.com/python/vstoxx_data_31032014.h5 {
v R EEEE. FERERT Euro Stoxx FER &SI sI R S5 HATRIRM L ER .
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5.2.2 R&BAEMLE

SR B B9 A A A E — MO A TS BT . A (88 7 4 Rl e ™ B il f B
VAR, HP g, B, @B M TR %, b T MG E R B KLU T
e, IROTEERRILFRIIES, HITLE . BRI AR

BB FRATT LA — 4~ 557 B 0% TR AT B R AL A A L. cAF 8 3 Ak T B sl S MM e/
Ra.

FATM Vanguard (FEE/AF]) HifkPE = H4, W Vanguard US Total (vus.to), Vanguard
Canadian Capped (vre.to) il Vanguard Emerging Markets (vee.to), F HFCASELE TiX 3 M4,

import pandas as pd #gets numpy as pd.np

from pandas.io.data import get_ data_yahoo
import matplotlib.pyplot as plt

# get data
data = get_data_yahoo(["vus.to","vre.to", "vee.to"],
start = '2014-01-01') ['Ad]j Close']

data.plot (figsize=(10,10), lw=2)
plt.show()

AT AT LA get data yahoo() M pandas.io.data PERASEHE, W F -

45

— yee.to
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Brrezf, o8 1T REARMHE, FATHZEHE AR, M5 2% R % B A SC R 5K
R A (1 T

#convert prices to log returns
retn=data.apply(pd.np.log) .diff ()

# make corr matrix
retn.corr ()

#make scatterplot to show correlation
pd.tools.plotting.scatter matrix(retn, figsize=(10,10))
plt.show()

# some more stats
retn.skew ()
retn.kurt ()

# Output

vee.to 0533157
vre.to 3.717143
vus.to 0.906644

dtype: floaté64

MRERBE M T E R, 5 %A skew() fl kurt(), ¥ F pandas H ¥ scatter _matrix
g .
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5.2.3 tERE

RSN THEIBEMRGEDEE. SEMRRNRAGEML, EEEASER. —1 K
FERRPRE — ARG TAAAREY, ZAREEH R EME, M AT ERER, %A
HEE XTI AR H A . ERGAFEZRT, B B T MO ol BEPE LA R 25K .

AR E R EE SRR —RERT, BYREPHERMTEEIIERT
REF, BB G ER TR

524 JfAfREREaEHL

iz sh 2—FEEYLIES), TEZRATHEYELRE, myBmEY SR, tafer
W (BEETH ) .

s shE—FMERE I iR, XEET - MEYEE, B R GHE 1827 F &M,
HHSTIZMA, MEAGREERSE . FAESE. REERKARTELY, ZEIATREX
P, AR BB BT S

M.EM BIFABTIT 1 818 BB M4 3 B SR p e, RIS 98 Ay 3L [F]
SR LAREALEY 7 AT Gt M SR A e £, RS ARAG AR H 2S LT A B3z 3 i 20 A B

NLARAEIHEX :

REHLEHE (S,) MPEILTA BiEsh, JFE# 2 T FIREYLMT 75 -

dS, =uSdr+oS,dW,

£=udt+0'dW,
S,

t

XFFEXPAETIY, BUERIIRE S, =S,, AT LUK E] .
g s g5

ARAEATE AR T, B AR (7415 21 45 B35 Bh 9 %

import matplotlib.pyplot as plt
import numpy as np

Geometric Brownian Motion with drift!
u=drift factor

sigma: volatility

T: time span

dt: length of steps

S0: Stock Price in t=0

W: Brownian Motion with Drift N[0,1]
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rect = [0.1, 5.0, 0.1, 0.1]
fig = plt.figure(figsize=(10,10))

mu = 0.1
sigma = 0.04

S0 = 20
dt = 0.01
N = round(T/dt)

t

np.linspace(0, T, N)

# Standare normal distrib

W = np.random.standard normal (size = N)
W = np.cumsum(W) *np.sqrt (dt)
X = (mu-0.5*sigma**2)*t + sigma*W

#Brownian Motion
S = SO0*np.exp (X)

plt.plotit, S, lw=2)

plt.xlabel ("Time t", fontsize=16)

plt.ylabel ("S", fontsize=16)

plt.title("Geometric Brownian Motion (Simulation)",
fontsize=18)

plt.show()

i iz SR B Z5 R 40 T BT R

Geometric Brownian Motion (Simulation)

30
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A A B2 Bl B RRADUBEEZ A% G T X4 QRS T

import pylab, random

class Stock(object) :

def _ init_ (self, price, distribution):
self.price = price
self . history = [pricel
self.distribution = distribution
self.lastChange = 0

def setPrice(self, price):
self.price = price
self.history.append (price)

def getPrice(self):
return self.price

def walkIt(self, marketBias, mo):
oldPrice = self.price
baseMove = self.distribution() + marketBias
self.price = self.price * (1.0 + baseMove)
if mo:
self.price = self.price + random.gauss (.5, .5)*self.

lastChange
if self.price < 0.01:
self.price = 0.0
self.history.append (self.price)
self.lastChange = oldPrice - self.price

def plotIt(self, figNum):
pylab. figure (figNum)
pylab.plot (self.history)
pylab.title('Closing Price Simulation Run-' + str (figNum))
pylab.xlabel ('Day')
pylab.ylabel ('Price')

def testStockSimulation():
def runSimulation(stocks, fig, mo):
mean = 0.0
for s in stocks:
for d in range (numDays) :
s.walkIt (bias, mo)
s.plotlIt (fig)
mean += s.getPrice()
mean = mean/float (numStocks)
pylab.axhline (mean)
pylab.figure (figsize=(12,12))
numStocks = 20
numDays = 400
stocks = []
bias = 0.0
mo = False
startvalues = [100,500,200,300,100,100,100,200,200, 300,300,400,50
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0,00,300,100,100,100,200,200,300]
for i in range (numStocks) :

volatility = random.uniform(0,0.2)
dl = lambda: random.uniform(-volatility, volatility)

stocks.append (Stock (startvalues[i], dl))
runSimulation(stocks, 1, mo)

testStockSimulation ()
pylab.show ()

1 FE AR B 35953 4 A7 B BE AL BSCASEAD ML 2 11 RO 235 2R e PR BT

Closing Price Simulation Run-1

o 50 100 150 200 250 300 Bo 200

5.2.5 EF¥EuE#

BEATLA B SR AL T S 7 Al 2 0 B LA (R B . SR — T 3 X A ) R G AR
AVE, RECSARSUFR S WEIER, AT S, RAEE BV IRY SR,

5 (Cox), HAEERIR (Ingersoll) FIF Hr (Ross) (1985 4F) K Ry B RIHE
PlEROUR, MTHESER TR (NARMENE) ., XS TR T
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dx, =k(0—x,)dt + o\[x,dW,
| S—_———— .
EHE ¥
Hep | x BRI, BB, AHIESAEILR, B RCR Sy o i AR
WERHE, A% RR .

xH = x¥ +k(9—x:)At+0' x, Atw,
X =X
ix 8 ,x; =max(x,,0) , x =max(x,0)
import numpy as np

import matplotlib.pyplot as plt
import numpy.random as npr

S0 = 100 # initial value

r = 0.05
sigma = 0.25
T = 2.0
x0=0

k=1.8
theta=0.24

i = 100000

M = 50

dt =T / M

def srd_euler():
xh = np.zeros((M + 1, 1))
x1 = np.zeros_ like(xh)

xh[0] = xO

x1[0] = x0

for t in range(l, M + 1):
xhift] = (xh[t - 1]

+ k * (theta - np.maximum(xh[t - 1], 0)) * dt
+ sigma * np.sqgrt(np.maximum(xh[t - 1], 0)) * np.sqgrt(dt)
* npr.standard normal (i))

x1 = np.maximum(xh, 0)

return x1

x1 = srd_euler ()

plt.figure(figsize=(10,6))

plt.hist(x1[-1], bins=30, color='#98DE2f', alpha=0.85)
plt.xlabel ('value')

plt.ylabel ('frequency')

plt.grid(False)

plt.figure (figsize=(12,10))

plt.plot(x1[:, :10], 1lw=2.2)
plt.title("Square-Root Diffusion - Simulation")
plt.xlabel ('Time', fontsize=16)
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plt.ylabel ('Index Level', fontsize=16)
#plt.grid (True)

plt.show ()
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BEARA

Schelling & —M M & LB MM S&ET, JFRESFHRNHTENER. LK
o, MR PO E— IR, AR R AT, ARBESRSE . AT (SR
RARD) ATURRHAREE . EREE . Bk, otk WE. EmE. HEREIm,

B B2 0k SRl i AAAB B ST E, BARNRERS, XEKRERAR
FERMIAATTERE .

Schelling 57U FSRAE IS = /08 . BRI R T BIAE ASAE AR A 488 14 114 [R] 27 ) o A

RAERN A MR FEES, ST =R —EET . EFRFERKEME
H——arIRE A 0. 1 H1 2,

XENTHER, RITHEREFLESF 250 85 4E, BIMBORE-E4. X8R
B SR8 (TR SER) . 8MMEBYHLER () R, XBE0<x, y<l,
MR —-2ZEARE R (KREERE) 12 fFEEPA BT —F Rt 2R K8, IBa
XA¥ERERN . BOR%MPEAMEMEMS, RN TS0, HEARBWT
BN :

from random import uniform, seed
from math import sqgrt
import matplotlib.pyplot as plt

num = 250 # These many agents of a particular type
numNeighbors = 12 # Number of agents regarded as neighbors
requireSameType = 8 # At least this many neighbors to be same type

seed (10) # for reproducible random numbers
class StudentAgent:

def _ init_ (self, type):
#Students of different type will be shown in colors
self.type = type
self.show position()

def show position(self) :
# position changed by using uniform(x,y)
self.position = uniform(0, 1), uniform(0, 1)

def get_distance(self, other):
#returns euclidean distance between self and other agent.
a = (self.position[0] - other.position([0])**2
b = (self.position[l] - other.position[1])**2
return sgrt(a + b)

def happy(self, agents):



def

def

$55 DEMSIHER o

"returns True if reqd number of neighbors are the same type."
distances = []

for agent in agents:

if self != agent:
distance = self.get_distance (agent)
distances.append( (distance, agent))

distances.sort ()
neighbors = [agent for d, agent in distances|[:numNeighbors]]

numSameType = sum(self.type == agent.type
for agent in neighbors)
return numSameType >= requireSameType

update (self, agents):
"If not happy, randomly choose new positions until happy."
while not self.happy (agents) :

self.show position()

plot_distribution(agents, cycle num) :

x1l,y1l

(1.0

x2,y2 = [1,1]
x35y3 = [1; [

for agent in agents:

X, Y = agent.position
if agent.type == 0:
x1l.append(x); yl.append(y)
elif agent.type ==
x2.append (x) ; y2.append (y)
else:
x3.append (x); y3.append (y)

fig, ax = plt.subplots(figsize=(10,10))
plot_args = {'markersize' : 8, 'alpha' : 0.65, 'markersize': 14}

ax.

set _axis bgcolor ('#ffffff')

ax.plot(x1l, yl, 'o', markerfacecolor='#1lb62a5', **plot_args)
ax.plot(x2, y2, 'o', markerfacecolor='#279321', **plot_ args)
ax.plot (x3, y3, 'D', markerfacecolor='#fd6610', **plot_args)

ax.set_title('Iteration {}'.format (cycle num))
plt.show()
agents = [StudentAgent (0) for i in range (num) ]

agents.extend (StudentAgent (1) for i in range (num))
agents.extend (StudentAgent (2) for i in range (num))

count

1

terminate=False
while terminate == False:
plot_distribution(agents, count)
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5.4 Hil 5P IE R

ANTHEGE (AD RE—DFHEU, GUREANLICE 30 FRTHFT AL WEHE, BRTHLEA
Ab, AT X — SRR & BB Z LD, BTE, FRRRESE 104, RITHHRA
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HW/ANF 20) . F A9 R anfa] 2 i k- Hm AR

from numpy import random, argsort,sqgrt
from pylab import plot, show
import matplotlib.pyplot as plt

def knn search(x, data, K):
nnn L nearest neighbors nn

ndata = data.shape[1]

K = K if K < ndata else ndata

# euclidean distances from the other points

sqd = sqrt(((data - x[:,:ndata])**2).sum(axis=0))
idx = argsort (sgd) # sorting

# return the indexes of K nearest neighbors
return idx/[:K]

data = random.rand(2,200) # random dataset
X = random.rand(2,1) # query point

neig idx = knn_search(x,data,10)
plt.figure(figsize=(12,12))

# plotting the data and the input point
plot (datal[0, :],data[1,:],'o, x[0,0],x[1,0],'o', color='#9a88al’',
markersize=20)

# highlighting the neighbors
plot (data[0,neig idx],data[l,neig_idx],'o',
markerfacecolor='#BBE4B4',markersize=22, markeredgewidth=1)

show ()
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m AR ity it 4 e et g R
ULy Ve3¢ a 1R

B, ERMREFLER PO EER, EXMDRE S, AR ATHE 28 B N
D=((X1, ¥1 ), **s (X Va))o AT B AR X B B — R R, D7 R AN FT R «

f(x)=w'é(x)
w~N(0,071)

Y, ~ N(quﬁ(xi),az)

X, wREE, RRNE, B0 Y EFHEE x SRR TIRMESS 6. ¥ 2R,
B Y, =y, BATA LLAF L& x BUAHRLE y, AT R

import numpy as np
import matplotlib.pyplot as plt
from scipy import stats

from sklearn.linear model import BayesianRidge
from sklearn.linear model import LinearRegression

np.random.seed (0)
n_samples, n_features = 200, 200

X = np.random.randn(n_samples, n_features) # Gaussian data
# Create weights with a precision of 4.

theta = 4.

w = np.zeros(n_features)

# Only keep 8 weights of interest
relevant features = np.random.randint (0, n_features, 8)
for i in relevant_features:
w[i] = stats.norm.rvs(loc=0, scale=1. / np.sqrt(theta))

alpha_ = 50.

noise = stats.norm.rvs(loc=0, scale=1. / np.sqrt(alpha ), size=n_
samples)

y = np.dot (X, w) + noise

# Fit the Bayesian Ridge Regression
clf = BayesianRidge (compute_ score=True)
clf.£it (X, y)

# Plot weights and estimated and histogram of weights
plt.figure(figsize=(11,10))

plt.title("Weights of the model", fontsize=18)
plt.plot(clf.coef , 'b-', label="Bayesian Ridge estimate")
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plt.plot(w, 'g-', label="Training Set Accuracy")
plt.xlabel ("Features", fontsize=16)

plt.ylabel ("Values of the weights", fontsize=16)
plt.legend(loc="best", prop=dict(size=12))
plt.figure(figsize=(11,10))

plt.title("Histogram of the weights", fontsize=18)
plt.hist(clf.coef_, bins=n_features, log=True)

plt.plot (clf.coef [relevant features], 5 * np.ones(len(relevant_
features)),

'ro', label="Relevant features")
plt.ylabel ("Features", fontsize=16)
plt.xlabel ("Values of the weights", fontsize=16)
plt.legend(loc="lower left")
plt.show()
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5.5 G d A m fisE b

WAEA — ] e e 2l s XX FEIE I T2, Hin Bokeh, Plotly 1 VisPy.
Bokeh 7 i #< i it JavaScript 3 5 22 #il matplotlib Xf 42, X ik38 B 34 19 2 B 8N4
5. N, Bokeh "] H T2 B A&l . 7F Bokeh H*, AJLA{#i FH JavaScript Z: i D3.js
B, [AEHE T Web W BE28 SR #4k . Bokeh 4bHE K RUEERT HA T e R M. &
it conda #¥, pip %% bokeh 43 A, CAEUNTF PR .
conda install bokeh
OR
pip install bokeh
import collections

from bokeh.sampledata import us counties, unemployment
from bokeh.plotting import figure, show, output_file
from bokeh.models import HoverTool

county coordinate_xs=|
us_counties.data[code] ['lons'] for code in us_counties.data
if us_counties.datalcode] ['state'] == 'ca'

]
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county coordinate_ys=[
us_counties.data[code] ['lats'] for code in us_counties.data
if us_counties.data[code] ['state'] == 'ca'

1

colors = ["#e6f2ff", "#cceS5ff", "#99cbff", "H#b2d8ff", "#73abes5",
"#5985b2"]

county colors = []
for county id in us_counties.data:
if us_counties.data[county id] ['state’'] != 'ca':
continue
try:
rate = unemployment.data[county id]
idx = min(int (rate/2), 5)
county colors.append (colors [idx])
except KeyError:
county colors.append ("black")

output_file("california.html", title="california.py example")

TOOLS="pan, wheel zoom,box zoom,reset,hover,save"

p = figure(title="California Unemployment 2009", width=1000,
height=1000, tools=TOOLS)

p.patches (county_coordinate_xs, county coordinate_ys,
fill color=county colors, fill alpha=0.7,
line color="white", line width=0.5)

mouse_hover = p.select (dict (type=HoverTool))
mouse_hover.point_policy = "follow_mouse"
mouse_hover.tooltips = collections.OrderedDict ([
("index®, fSindex"), (“(x,¥y)", "(8%, Sy)").,
(*£il1l color", "$color[hex, swatch]:fill color"),
1)

show (p)

AT ERER, "HET 2N % AHHTIF California.html
Plotly 7 — 1R EXRLE T H, EHFEBKRMN, HZEH Plotly Ik F . f#H Plotly il H 3k
FETEEERIEFESR . T mAAREER Tl plotly 22K .

from pylab import *
import plotly
#py = plotly.plotly('me', 'mykey')

def to_plotly(ax=None) :
if ax is None:

ax = gcal)
lines = []

for line in ax.get_lines():
lines.append({'x': line.get_xdata(),
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'y': lime.get ydataf),
'name': line.get_label(),

%

layout = {'title':ax.get_title(),
'xaxis':{'title':ax.get_xlabel() },
'yaxis':{'title':ax.get_ylabel()}
}

filename = ax.get title() if ax.get_title() != '' else 'Untitled’

print filename

close('all")

#return lines, layout

return py.iplot (lines, layout=layout, filename = filename)

plot (rand (100), label = 'tracel!')
plot (rand(100)+1, label = 'trace2')
tigle(“Title")

xlabel ('X label')

ylabel ('Y label ')

response = to _plotly()
response

K EIFRIE TN 2009 4R ST BL

42 4

T - T
124 ~122 «120 -118 118 “114
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Q+ DE X =
Title

WW \W \::\ fl\/\’w V\/\/\ —
R 30 prs & 60 70 80 %

X labe!

Y label

VisPy J& 3 F Python 1 OpenGL (I B & H St ER 2K T H; Hik, R4t T
H58 KA CPU, VisPy 2RI E K TR, AR EE TR THAE. TEHHP
) F B 7 A vispy B AT 38 B 45 7 44 -

import sys

from vispy import scene
from vispy import app
import numpy as np

canvas = scene.SceneCanvas (keys='interactive')
canvas.size = 800, 800
canvas.show ()

# Set up a viewbox to display the image with interactive pan/zoom
view = canvas.central widget.add view()

# Create the image

img _data = np.random.normal (size=(100, 100, 3), loc=128,
scale=40) .astype (np.ubyte)

image = scene.visuals.Image(img data, parent=view.scene)

# Set 2D camera (the camera will scale to the contents in the scene)
view.camera = scene.PanZoomCamera (aspect=1)

if _ name

== '_ main__' and sys.flags.interactive == 0:
app.run()
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EERER TR BRI, %"zﬂ]TUﬁ *zzjlﬁiﬁﬁ ﬁﬁﬁ(ﬁt WF E R .

5.6 L&

AFHIE TSR ) G Rl RO LA I A SCN A . FRAE R Z A 4 T e A,
TS T 5 ST AP AU 3 5 4 808

A< Bl SR BT /00T, didie T VSTOXX 3 8h 348 Brh B XA Bk HIAL A B A& I
R, WAL T 7SR RPERITE, IR T s 5245 R 3% 77 i F T BEAF ) A0 1
BRELFE T HT

BeAh, BT LAUEZF T S B R ) 527 ST AU RY (i) an JLAe] A3 B A2 B FJE T4 i
) o ATEWIE T H TR IR R SR a7 B .

?‘zﬂ]ﬂs&ijﬂi’ﬂﬁ%ﬁHBﬁiﬂ’“ﬁf BJrik. RIa, e T k BokBHEIE,
T LB PERERALAR 2 Bk o XU T 2O T U IR MGER, 45 X Se 5k 0 5
H, fEfa R ETh, %aﬂﬂ%ﬁ?']ﬁﬁ@ﬁ‘]ﬁﬁﬁ%ﬂﬂ%ﬁ#ﬂ%‘Jz‘:‘o
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FIFHALES 2% > o] LABI A (il AT EAALE L, F X R, SRBIEIF S SR
ARAAr A 2 LA . ARt AT DA S 550 & B A B X p SR IBOW s . fBl4n, R ] RE XS 3
BHLIR S AR R HE B ARG . 5 — B, WRA —DREERES, s E B
Ffa B, RATAHHEVL IR -, SEEHAR, MALHCHITRERT.

TR, MARETAEANTH P BORES, FHE R KNI, RAIBEHA AEE
FNLERFI FEMBER RS . YA &0 THE 8 115 58 BixX £ 55 te 20 4 Hij 5 {8
¥, HLERF I 0 E B B RV R Bt A TP EA M L . BR T BRI Es Bl R 2 4h,
X SeE ) Fk T T B Bt B PR . EREARIR S LA = I Bk, IRFTLLESN
H A MAFEZSIRA W 2 AR B EE . AR EIHE T ik F 8

Q T E— PSRRI AL LL B k- LR

Q AhFE -7 . Lt M A logistic 711

Q SZFrm EL

O JE TR 1 [ U3 0 B o )

Q Esr o

QETHELHERRE

Q 532830 fE RN
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6.1 5 RIiik

BLAS A~ Bk Al LU e B S SR b AR 2 0 RIRE, im0 BT 44 o <A G 1 o ) ik
FEPR IS WG, X X 1l H 5T — L AT R BRI . X REORE HL &8 ) R
TR ERE RSN LS, FERL )T 2% .

Plas eI R L B A MBS R s I MR A RE¥
AR FE I TiEE GRS TR KT B RPN &M, H,A4E
RE— A HARE A, A HE 2 ) By B R 2 S Bt o M — DR B9 2 8 AR T T T A
AL -

Q — &R

Qg EA S ARRIR

Q 5k WP A G 1 7 JE 38T ik

YRR

TIPS ERAE I, AN BIBAEPIA KRR P E 4RI, B
RN kNG ) . IR ARHISEHIREE T RE AR F S LE 0 FH R BA 1 B BE R 2 T — A
NHRE . RAMALRMREN . EREWEN, — D ABREPOSW N RN, X
SRR T LAd i — Rl R A R e, B AnE

O A —A™ AT 5 B S I S8 25 Al

Q R REF AR AFFELEWARE . X T4 00K, EEtR RO

O ML B & M7 ik Bl

QIIgE (ZIaKaSAEH)
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QWi GHERZERHR)

ABH, FATH R SCTE TR T B AT LU Tl ik A Mgs R, (AR ENLAS
FAME . BEERABIIZIUR, KT USHMEHE ERITE—0F, B#FRE
AR R

6.1.1 IR

—FR B A7 R AE GPA 15973 I SAT 1573 s iy 2Eal b, Pl — 24 B4 ol AEBE
REpARHEFRHR] (TR ) #2652, FEARARIT FR .

SAT.Score GPA  Accepted

1 2400 4.4 ¥
2 2350 45 v
3 2400 42 ¥
s 229 43 N
s 2100 40 N
6 2380 41 Y
7 230 3.9 N
8 2280 40 N
9 2210 43 v
10 2398 4.5 Y

N T RERSH ISR EUE NS SAT 5 GPA B HZ A A BIRIAE R, X BT T3 —
ANEH (FEEENR, XAGRELRFERGIRR), RO FEESEL. BT SATH
A3 U5 x Bl 2100 3] 2390, FATHEGE M y=2490 — 2 x i x 2000 223X 5 ME. F—AH T+,
FATA 2150 MASE 2000, GPA ¥y A Hfl 3.3 71 5.0 ; Fitk, FRATA 3.3 PRI E(E,
FH 3.340.2i N—HR{EEERS, F 5.0-0.2i 5B — MBI (KN 02),

X el A THOHE PTARAL R E — R =ik, FRATTHE XA matplotlib Al numpy #THE .
Fi x #1y i) SAT F1 GPA 13-l mUsi B, FRATRA R R BT W B i sr E1 4k -

import matplotlib.pyplot as plt
import matplotlib as mpl
import numpy as np

mpl.rcParams ['axes.facecolor']= '#f£8f8f8"
mpl.rcParams ['grid.color'] = '#303030'
mpl.rcParams|['grid.color']= '#303030'
mpl.rcParams['lines.linestyle'] = '--!

#SAT Score
x=[2400,2350,2400,2290,2100,2380,2300,2280,2210,2390]

#High school GPA
y=[4.4,4.5,4.2,4.3,4.0,4.1,3.9,4.0,4.3,4.5]

a = '#6D0000"'
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r = '#00006F'
#Acceptance or rejections core
z=[la,a,;a, %, ,a, ., a;al

plt.figure(figsize=(11,11))
plt.scatter(x,y,c=z,s=600)

# To see where the separation lies

for i in range(1,5):
X plot = np.linspace(2490-1*2,2150+i*2,20)
Y plot = np.linspace(3.3+i*0.2,5-0.2%*1,20)
plt.plot (X plot,Y plot, c='gray')

plt.grid(True)

plt.xlabel ('SAT Score', fontsize=18)
plt.ylabel ('GPA', fontsize=18)

plt.title("Acceptance in College", fontsize=20)
plt.legend()

plt.show()

7 EHE RIS, AT SEUE AT B 8026 o XA — A B AR K0 A SE A 550 1Y
ko RULAT AR — Lo #2, B AR Aot o] 5 9 T AR IR

AT AR R, — RO A B B O AT R I BAE A TR . AR, AR IEATIAE S 5
EHHE, LA NS BLAS A S Rk, AT AES Ear sy AR &5 R . il
RSMES) (AR EMEFR) .
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6.1.2 ZtEmEIF

fi LA A B 2 B A2 B0 — N BUE B AR, EROXIUES W —F RS H
WEBRESHMAR TR, flan, BERMEERSIEN - AEEEME R EEELRE. H
J& RIS FBE 2 A SRR

— NATRERO AR . SREL = 0.0015 x YA + 0.49 x 154r; XE—EIEFR. FlH—
AN TRT B2k 1 [m] U9 P BN R AR AR B 0 i B e AR it . TR CanF .

y=Pothx
X, y BwpiAe, g, REE, p & x AR,

Bo Fl B, HAEEISH, AT RIBEBANTABERL, RO X B LPRE Lo XA
REAE - 2 Hh AR AU T SR B LR

XS HGE of fe /D R UEM AT, XEWRERNENEEZERBHL, A
B/ MBS TR 220 . T T Y SR 45 FH 3 — R 4 B0

X academic  sports  music acceprance
1 1 234 37.8  62.9090909  81.851852
2 2 a4 39.3  41.0000008  38.518519
2 3 va 45.9 63.0000000 = 34.444444
s & 1ms 4.3 68.5185185  68.518519
s s 1ses 10.8 $3.0000091  47.777778
8 6 87 48.9 68.1818182  26.666667
9 7 s 32.8 21.3636364  43.703784
8 8 1202 19.6 18.5454545  48.888889
e 9 8.5 2.1 0.90909e9  17.777778
10 10 1998 2.6 19.2727273  39.259259
11 11 e6.1 5.8 22.0000008  31.851852
12 12 247 240 64.44a8444  64.848448
13 13 238 35.1 $9.9090909  34.074874
14 18 975 7.6 6.5454545  35.925926
15 15 2ee1 2.9 70.3703784  70.370370
16 16 195.4 R 82.9629630  82.962963
17 17 67.8 6.6 103.6363636  46.296296
18 18 2814 39.6  99.3763704  90.37@37@
19 19 692 20.5 16.6363636  41.851852
20 20 147.3 239 17.3636364  54.874074

T Python FURS 7R 1 ANar 22 3R R P10 S 722 Bk ) 43 A S
from matplotlib import pyplot as pplt

import pandas as pds

import statsmodels.formula.api as sfapi

df = pds.read csv('/Users/myhomedir/sports.csv', index col=0)
fig, axs = plt.subplots(l, 3, sharey=True)
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¢ PythonZiEaI ML

df .plot (kind="'scatter', x='sports', ax=axs [0],
figsize=(16, 8))
df .plot (kind="'scatter’',

df .plot (kind='scatter', x='academic', y='acceptance',

y="'acceptance',

ax=axs [1])
ax=axs [2])

x='music', y='acceptance',

# create a fitted model in one line

lmodel = sfapi.ols(formula='acceptance ~ music', data=df) .fit()
X _new = pd.DataFrame ({'music': [df.music.min(), df.music.max()]})
predictions = lmodel.predict (X_new)

df .plot (kind="'scatter’,
8=50)

x='music', y='acceptance', figsize=(12,12),

plt.title("Linear Regression - Fitting Music vs Acceptance Rate",
fontsize=20)

plt.xlabel ("Music", fontsize=16)

plt.ylabel ("Acceptance", fontsize=16)

# then, plot the least squares line

BRI, SERRIE x, y), MAKEET (x, ) BENRNFTEG . HALER
N WEE A fe /NP J7 Bl R B RS

00 . . .
- : * - S
.0: e .l . .e,
®0 .". - e
é i 54 ] . e
'. ,' oo - % N’:
.
t% 0‘ o': Py % . ..Q:.o $
@ s ® . . * o . .
L . tu'; ® e Tk .’:‘,:& ¢ i 0'.:.&.(’ ¢ 2
‘e . -4 Pras %% o *s o2 o™ .o
?‘o. L4 o. . A.: . - '; .; .... o.-
© e & L o * A%
e & o 5 F) “' - ‘}‘.
o e, s o o B T . Ukl
.‘ %, % o. . L™ 0. . *‘
2 n.. . -, :. oo ’
. . .
E" [ 0 2 E L s @ -20 o E © L o W 10 -50 0 % 100 150 00 B0 W0 WO
Z3:1 o FAR
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H statsmodels. pandas #l matplotlib (40_LFEFrR), AT LMBUE A FFEa0, BEET
— R AP 22 AR AR R L RE A SR T T R ST

J TN 2, FATAT DA —26 2B MR A R IT G, KR FREER,
BRNEAFSR . A, IRATAT LA N 4r 2888 55 R R B, 38 2 45 1R Hb 3 i i B e
133 o

M T A Python fRRS7S H £ [B1)3 40 r 1

- etk le - BLA S AR AR B LR
100
0
@
¢
g ©
(¥}
£
0
20l
°
.
% 0 % ) w W 06 T20
Music

A TR 22 H b T 28 1 8] U3 43 B A0 Python /&, 4 scikit-learn, seaborn. statsmodels
M mlpy, X6 EEEE S HEE. W EEARE XS T4 B 2 i 52
B, T f# scikit-learn B4R T L4077, S . http://scikit-learn.org/stable/modules/
generated/sklearn.linear model.LinearRegression.html,

WA —F A BRI I BRI MR R FE S, AR LIRS KB 75— DR
RUZEARE, XE, OIS TATR A R LB b 7 s e A 5 A B
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6.1.3 RN

3 8% B TR B0 43 Sy 17 A8 ) JLAS 28000 . e A BB A IS R EE (150),
KRBT . QR BARE A A LB, "TLUMEH C4.5. C4.5 Bt T ID3 Bk, L@
RATFESEN. ERUatmEErmEdi.,

MR ZEFIGERL, EMEEST TIGSE, RIETEGE L@, U
TR . BT MR BB —FE EH M o B BE . MR AXT &, B ikuJlhe
T L R o 2 AR EE e 0 BX E AR AR R A TR AR B R L

AR, 0 N AR R SR AR AE B OB Y, TR EER . BN, 5 H R T .
[ U= A 7 B SR O IR A SR . R — MR AR, IR BRI K, RS
BELRE A BRI N E/ANRE, HRZ RS- aREas 2. BaigEivl, BIAR
T FH T 0 () AN R 2l AR T R 2 AT, RATE WA S 4288 TR )
T B P

1 T AR 5 e 7 AR ) A AR AR OC R AT, —ANBR R [ AR T RS A Y TR A
5 o AR B (E) A7 AE AR R M OC AR, NI C4.5. B AR B HA ISR, %42
BB,

—A~lf

X T R — B I BRI 2 1R AR SR R SRR R, FRATT AT LA T B b 3 e B ) %o R o
BT, R, B TITWAREXR? MHETEREESAN R T ZORE R K E
REH B SAR L REZHAR (MERSE/RK) M HEEMIEERE S, WREGFE,
NEEHETEFIED,

MRRSEERER G, SHEFESTRER, 0, R TSR, J0RER Sk A
BHERRERE . BRI, FEXSCFNT, FTMEKEA S BA R, T ERR T A AT BRI IF L .

B Yes

o IEH 5, 55

No Yes No Yes
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FATEFTLAB I R M (AR D), fEfh A mBEVEE NIT Rk BA E X ThE, MR
HBERT 70 4£IREES, RMRBERRAIATIR . AT AL S X S 2k F S 4 T AL -

If (Outlook
If (Outlook
If (Outlook

non

Sunny)

Rain) and

and (Humidity = High) then play=No
(Wind = Strong)

then play=No

Sunny) and (Humidity = Normal) or
(Outlook = Overcast) or (Outlook=Rain and Wind=Weak) then play=Yes

AT EAIZRE, FRAT0] Lz RS EsE F — I RiEn 264

ES i BE R . BEFTMB
fif R ] 55 7w
i R ] SR &
£2=r R ] 55 i
£= ZE IEH IR 2
fi§ £ AN 5] 55 &
5 e EH 555 T
G AN ] 55 &
L] e B 5 P
AW e EH i 7
AR A 1EH 55 P
iE B A 1EH# i &
£r AN ] L P
2 R iEH 55 &
AW A ] 5, &

H B FRRERITHA (induction of decision tree, ID3 ) 3 SF T LI A 7 s .
Q FEMT A AR A B A L A

L e T —A1 i, 0 E SR R 1 .

2. PECER 1 v AT SO DR R
3R TFARSE e AR AN EE, BRSSO AR
4. KRR 53 I R s
S AFIEEARSRAT . RV AEEE v 5 3 REE E
2P [ A A e SR B ] A — > B B ORI AE T ISR Y I 7 580 P47, tein, dn
RENTAWDFE (x, Flx,), BATLAGIERN, x, =52, x, = 7.2, REHE LKL

JEIRZEWRRMENY:, XEWRENGEATLIAIRE . I, BEMREZRERAKR,

{#i ] scikit-learn ( scikit-learn.org) F sklearn ZX{4-4#1F HEAACHD, TRl AL Hl etk

© #yk 21 HRIKEE,
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AN -

from sklearn.externals.six import StringIO
from sklearn import tree
import pydot

Four columns from the table above with values

1st col - 1 for Sunny, 2 for Overcast, and 3 for Rainy
2nd col - 1 for Hot, 2 for Mild, 3 for Cool

3rd col - 1 for High and 2 for Normal

4th col - 0 for Weak and 1 for Strong

H*+ H H= H H

X=113:2,;1;0] 7 [1:1,1,1] . [Z:3,0,00 ¢ [2,3,;2,1]; 121,01 5 [1,3,2:00 X
[3,2,1.,01,103,3,2,8], [3,%,2,1].,1[3,2,2,01,11,2,2,11 ,[2,2,1,1],\
[2,1,2,0],10[3,2,1,0]]

# 1 for Play and 0 for Don't Play
¥=[0,0,1.,31,0,3,%,8,0,1;1;:1:1:0]

clf
clf

tree.DecisionTreeClassifier()
clE.Fit(x, ¥X)

dot_data = StringIO()
tree.export_graphviz(clf, out_file=dot_data)

graph = pydot.graph from dot data(dot_data.getvalue())
graph.write pdf ("game.pdf")

FH sklearn B%i H T RE o] LU TE B R e ok —FP B R 5 T R I ETE E L

X[2] <= 1.5000
gini =0.459183673469
samples = 14
X[0] <= 1.5000 X[0] <=2.5000
gini = 0489795918367 gini = 0.244897959184
samples =7 samples =7
gini = 0.0000 X[0] <= 2.5000 gini =0.0000 X[3] <= 05000
samples = 3 gini =0.375 samples =4 gini = 0.
value=[3. 0] samples = 4 value=[0. 4] samples =3
gini = 0.0000 gini = 0.5000 gini = 0.0000 gini = 0.0000
samples =2 samples =2 samples =2 samples = 1
value = [ 0. 2.) value=[1. 1] value=[0. 2.] value=[1. 0]

J T RIS, BT LA matplotlib 22 &, matplotlib 7] DL i #7461 ## T B /) 3
fEaAMIEE, RIEMTAR:
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import matplotlib.pyplot as plt

#create nodes here
branchNode = dict (boxstyle="sawtooth", fc="0.8")
leafNode = dict (boxstyle="round4", fc="0.8")
startNode = dict (boxstyle="sawtooth", fc="0.9")
def createPlot () :

fig = plt.figure(l, facecolor='white')

Fig.clEf()

createPlot.axl = plt.subplot (111, frameon=False) #ticks for demo
purposes

plotNode ('from here', (0.3,0.8), (0.3, 0.8), startNode)

plotNode ('a decision node', (0.5, 0.1), (0.3, 0.8), branchNode)
plotNode ('a leaf node', (0.8, 0.1), (0.3, 0.8), leafNode)
plt.show()

X 38 O A matplotlib AFFF IR GIERIL A HIEIE . A L, EWEMHFER T
B 3 DT A R — BRI o RS EE AT 45 R AT B

10

08 ;Hdiggﬁﬂ%

08

04

a2

a0

00 02

6.1.4 NMHHTEE

He, O T EE DU NG, BB S AN R WM T A Z T, AP R T
MPlF. BB« FHEFAAT, BABREOANES A, £46 BELLHELEIA
WU RENES . A N B RRESHXE, WTFEFUR:
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APNTERENFHEXI: B -4 N B lFALEA TN A EEROA, UK
FF A4 -4 N BRFEMLEAFEH A AN BTE, RIVIREZRITRESRER
HLE A b A RIS SR B . HETT, KT — D NEFLRE R BERA 2R XAERK B
HEHRARNEBME—-MNBTF B, BAXANANHITE A N BEER? BEg b, MR
A E (45E BIIEDI A) o RFBMRTEME

|40 B|
paim) =5t
|
P(ANB)
7(5)

P(A|B)=

AU, A0 SR E — AN BEALH P N RAIEAE , IR A S WIS R B R R &
Ko XFEARE (452 A BITEDL B) TP .

|4 B

_lanB[_ Y
PE=T T

vl

P(BIA)=P(PA(2)B)

= P(AnB)=P(B|A)P(4)=P(4|B)P(B)

_P(B14)P(4)
P(A]B)_—P(B)—

P, AT ST NoHiree, Hrbh 4 M1 B 2FH4, H PB) EF

6.1.5 FRIUMHTDREE
AN L I 7 4328 R B AR DA DL IS T A SRl T ELE T A5 0 4 e
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REXEERMEALE, (HREAEBAR L HHAD KITIEZRIT L

(EZL{5 815 W . http:/scikit-learn.org/stable/modules/naive_bayes.html Fi1 http:/sebastianraschka.
com/Articles/2014 naive bayes 1.html,)

WEBRATER TEE T, KPR NRRERAEREMEG, WEFRR, RERHITR
FoRFLIRAE R, REMNRFRIURE IS KON R B E . ROTES RS IHERH
BE MR, fEXFEOT, Bk i B TR RBEE S BRI Ho B8
s AR TR R

T DL Srh, SE B A S A ] T H R X R T SR IE M IR R AT . X EE R
T—AFEE: XREER A SEMNEREX; Hit, WRREXNRHS8E T HHREEA
MR, R AFAT T T 45 R0 2% B 2 R 0 LB T3

X LA 7R AN R WM A k B AR R A S X T — SR G AR DL 4> 2805
2, FATEH TextBlob 1+ 7 M ZE M| (http://textblob.readthedocs.org/en/dev/) o

THEERTERITEN—TA:

@ iz it A

A aMERAKEREESR, RTLUITE x BERAEEERANEREER, 0T maRn
T/ :
RE W ERBE =13/21
R B 8 B R =8/21
HERGBEH xWTEE=RKEANITRE /2R EH =113
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GHEREH x M = KRN E RS/ E AL =3/8
x %A HEBEER =(1/13) X (13/21)=1/21
x HEBHEHREE =(3/8)X(8/21)=1/7
B A B A V] BB ST N FLIRIE 2 W R BRI R 3

6.1.6 FH TextBlob #g#E+hx N MHr3528

TextBlob & — AW E, EHEXAGHEINGEN THES. ER&A API, BT
BAIESAIE (natural language processing, NLP) 1155, tbinsr3s. &iamiEdim . #H5
) PR A AT

A — L L BRI f& TextBlob W] LAE . £ 5 NLP —i& T AEA FE#F7  corpora, A
I, Y28 8 RN R 7 2 A6 12 2 {52 A«

Q 2% TextBlob (ifiid conda 5 pip)

Q F#k corpora

1. %% TextBlob

{# [ binstar search -t conda textblob, anaconda ff ' 1] DL & ¥ MR #E4T22388 . 5 20940
77 UL % o

2. F#E corpora

TS T 2R corpora B4 :

$ python -m textblob.download corpora

[nltk datal] Downloading package brown to

[nltk datal /Users/administrator/nltk_data...
[nltk_datal Unzipping corpora/brown.zip.

[nltk _datal] Downloading package punkt to
[nltk_datal] /Users/administrator/nltk data...
[nltk_dafa] Unzipping tokenizers/punkt.zip.
[nltk_data] Downloading package wordnet to

[nltk data] /Users/administrator/nltk_data...
[nltk_data] Unzipping corpora/wordnet.zip.
[nltk data] Downloading package conll2000 to
[nltk data] /Users/administrator/nltk _data...

[nltk data] Unzipping corpora/conll2000.zip.

[nltk_data] Downloading package maxent_ treebank pos_tagger to
[nltk data] /Users/administrator/nltk_data...

[nltk data] Unzipping taggers/maxent treebank pos tagger.zip.
[nltk_data] Downloading package movie reviews to

[nltk_datal /Users/administrator/nltk_data...

[nltk _data] Unzipping corpora/movie_reviews.zip.

Finished.
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3. {#F] TextBlob F9Ap3E UIH-17 5> 35 2%

TextBlob i # F & LA KA E S, h T HAF 3%, R0T BB 2 HHE I g
MR B AR VE T — 26558 . 7E TextBlob 0.6.0 MiiA Y, A A KERUT :

O BaseClassifier

U DecisionTreeClassifier

U MaxEntClassifier

U NLTKClassifier *

O NaiveBayesClassifier

O PositiveNaiveBayesClassifier

A * ARICH 42538 AL TE nltk.classify BEHE B — %R K.

Xt 4G B AF B, AT DL RTAN R DU 37 o e s, JOF % 43 26 4% FI textblob.en.sentiments.
PatternAnalyzer YIZE RS . — R FIFIF Fros:

from textblob.classifiers import NaiveBayesClassifier
from textblob.blob import TextBlob

from textblob.classifiers import NaiveBayesClassifier
from textblob.blob import TextBlob

train = [('I like this new tv show.',6 'pos'),

# similar train sentences with sentiments goes herel
test = [ ('I do not enjoy my job', 'neg'),

# similar test sentences with sentiments goes here]

cl = NaiveBayesClassifier (train)
cl.classify ("The new movie was amazing.") # shows if pos or neg

cl.update (test)

# Classify a TextBlob
blob = TextBlob ("The food was good. But the service was horrible. "
"My father was not pleased.", classifier=cl)
print (blob)
print (blob.classify())
for sentence in blob.sentences:
print (sentence)
print (sentence.classify())

B4 AR B LU 4R

pos
neg
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The food was good.

pos

But the service was horrible.
neg

My father was not pleased.
pos

TR R SCAME A I JSON #8HY SO, FRATHRREM AP it O 2R84 . JSON A% K A HE
AR T R

[

{"text": "mission impossible three is awesome btw","label": "pos"},
{“text": "brokeback mountain was beautiful","label“:"pos“},
{"text": " da vinci code is awesome so far","label":"pos"},
{"text": "10 things i hate about you + a knight's tale * brokeback
mountain", "label":"neg"},

{"text": "mission impossible 3 is amazing", "label":"pos"},

{"text": "harry potter = gorgeous", "label":"pos"},

{"text": "i love brokeback mountain too: 1", "label":"pos"},

from textblob.classifiers import NaiveBayesClassifier
from textblob.blob import TextBlob
from nltk.corpus import stopwords

stop = stopwords.words('english!')

pos_dict={}

neg_dict={}

with open('/Users/administrator/json_train.json', 'r') as fp:
cl = NaiveBayesClassifier (fp, format="json")

print "Done Training"

rp = open('/Users/administrator/test_data.txt',6 'r')
res_writer = open('/Users/administrator/results.txt',6 'w')
for line in rp:

linelen = len(line)

line = line[0:linelen-1]

sentvalue = cl.classify(line)

blob = TextBlob(line)

sentence = blob.sentences[0]

for word, pos in sentence.tags:

if (word not in stop) and (len(word)>3 \

and sentvalue == 'pos'):
if pos == "NN' or pos == 'V':
pos_dict [word.lower ()] = word.lower ()
if (word not in stop) and (len(word)s>3 \
and sentvalue == 'neg'):
if pos == 'NN' or pos == 'V':

neg_dict [word.lower ()] = word.lower ()
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res writer.write(line+" => sentiment "+sentvalue+"\n")

#print (cl.classify(line))
print "Lengths of positive and negative sentiments",len(pos_dict),
len(neg_dict)

Lengths of positive and negative sentiments 203 128

FATAT LAM corpus BANE L B et , FFH T w9 ORIl 70 R A8 ORI 4 -

test=[

("mission impossible three is awesome btw", 'pos'),

("brokeback mountain was beautiful", 'pos'),

("that and the da vinci code is awesome so far", 'pos'),

("10 things i hate about you =", 'neg'),

("brokeback mountain is a spectacularly beautiful movie", 'pos'),
("mission impossible 3 is amazing", 'pos'),

("the actor who plays harry potter sucks", 'neg'),

("harry potter = gorgeous", 'pos'),

('The beer was good.', 'pos'),

('I do not enjoy my job', 'neg'),

("I ain't feeling very good today.", 'pos'),

("I feel amazing!", 'pos'),

('Gary is a friend of mine.', 'pos'),

("I can't believe I'm doing this.", 'pos'),

("i went to see brokeback mountain, which is beautiful (", 'pos'),
("and i love brokeback mountain too: ]",'pos')

]

print ("Accuracy: {0}".format (cl.accuracy (test)))

from nltk.corpus import movie_reviews

reviews = [(list (movie reviews.words (fileid)), category)
for category in movie_ reviews.categories ()

for fileid in movie reviews.fileids (category)]
new_train, new_test = reviews[0:100], reviews[101:200]

cl.update (new_train)
accuracy = cl.accuracy(test + new_test)
print ("Accuracy: {0}".format (accuracy))

# Show 5 most informative features
cl.show_informative_ features(4)

ZERIMT AR

Accuracy: 0.973913043478

Most Informative Features

contains (awesome) = True pos : neg = 51.9 & 1:0
contains (with) = True neg : pos = 49.1 : 1.0
contains (for) = True neg : pos = 48.6 :

contains(on) = True neg : pos = 45.2 : 1.0

205
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B, IZRER 250 PMREA, HERARR 0.813, FE MHEZIEFSH SN T B4 100 K
A, HEFRESET 0.974, Hit, WATLEMEHARMNELEA, SHFEAR SERME, W
THER:

TextBlob — AMZ DL MU 32688 ORimitE SHEAR)

095}

o o e
3 & 8

Kt 1.00 %4 T 100%

e
I

070

065

6.1.7 FRA=WZRIMRIEE
TEAEAT 8 5 B SCA Y, 18] 2 T HH B3 B8 8 i) LU BE R 9 B 3 1k . BT M AR AR 2
I E . Bi— i AR =, R A Y B 3 TR AL 7 S B R B K/
BAEUL, ME T R A R TR SCAS Hh BB R £ Y 1R
BT E RN A RN R Z S, 18 i — S S AR A 38 B 5 TR A
WFRR:
Q Ak w] AT A AT T A B LA B AT TX 7 A B R . — S E 2 H — R RE A 5
A, BORMATT A8 22 868 BEE FRC AR AT &R A, HPTE X
— Az, BRI AR AN R
Q 3 7 AR P 48 2 U 1 it i, SR TR FER T NAERIR— Az,
Gy AR5 7 i B A i S A A TRV A A
KT AN, AT LUE A Python RIS ER (B & AFEM T R, R A NYU %
P 2 1.0 19 Andreas Mueller fH Python 8] & T — M1l = X A2 K 3F % &7 S W b 1.
RemachineScript.ttf {4 3044 £ M http://www.fonts101.com/fonts/view/Script/63827/Remachine_
Script PJu T #,
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STOPWORDS £ 58 H4 35 AR, bl a, an, the,is, was, at,in %, K T ZBEN],

T AL H—3%] STOPWORDS & T —/Mil =

txto

from wordcloud import WordCloud, STOPWORDS
import matplotlib.pyplot as plt
from os import path

d = path.dirname("__ file ")
text = open(path.join(d, '/Users/MacBook/kirthi/results.txt')).read()

wordcloud = WordCloud (
font path='/Users/MacBook/kirthi/RemachineScript.ttf"',
stopwords=STOPWORDS,
background_color='#222222",
width=1000,
height=800) .generate (text)

KT, HhREERPKRAN, FHH imshow() BaRiE -

# Open a plot of the generated image.
plt.figure(figsize=(13,13))

plt.imshow (wordcloud)
plt.axis("qfE")

plt.show()

SEZ, RATE EM TextBlob L6 HEBUEIER, FBUE B U 45 ARFE N results.
SRIG ., FRATH matplotlib 2R ALK 3 L1810 ol AL — N =

W BEERWTEFTR .

Burdie s @udﬁfl !ZU{( b ftoble . \?{lul{ !

fian

H(l-'w ond,

““n(lk’ﬁ‘w Oudnw
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6.2 k- L%k

k- BiE4B (k-nearest neighbor, k-NN) 43238 2% 5 MM 4K IrkZz— (ReslfED
VFER A B /A B R 30 RIS L T ) o k- Bl 8838 — A R T A E RIS AL,
DA B F AR AP 0 B X BT T 00 43 26 (A BER PR B S PR B0 o k-NIN B3k oy T LR 3 Pk i AE S0
A ARG T A

1T 1- BIL4B ( 1-nearest neighbor, 1-NN), —NERH & BIARZEBE & R ol Y ks
MARHES B — A EEE LB, — NSRS N EIL I g AN RS ). k-NN B L
INHR—FMEE 2 D B, BRI, mEITRHEE 222,

BEHEARASBAERE. A RRERRNE, *T57 5 EAGURIL B8 B &
k-NN B A R RITHE & 5t HR B KRR N

AR PR A &

k

Ek&ﬂﬁ}g: Z(x,-—y,-)z

i=1

k
EHWEE: D |x -l
i=l

Q|-

o K 95 [;(I&- —yfl)q]

IERMFZE—NHF, AHT —KREKR, REER. FEMR, Be RAO¥R,
BAEEFIER, AP XX KR, EREL AR, FEZHAOMN, MHESAN.
XK R AT LR EEENFE. B T HBAXAF, TEM T RE:

TEARFFAE AT FEATUN T 5326

QXBEERM S, BREMERE 1 3 ZE, MERLE 6 M 7&ACZME

QTS , BREMETE 2 F1 4 28], TERTE S M6 f7Z[A

QxFENS, BRE(EAEIMS ZE, MERE 7 M9 HRZH

RITEEF P AEAKREIEN T RIR.

WREMNAE —-NTEREHNMB AL TAREKE, S k- BOEF ik (EEES
HE) BRATRERMERIEK kSR s (RMITERE, aaliEf, THREKRDHES
ATREERY . SERFE). TEHREAKRMERME RN k- BoLPRIE:

© 1#d]=28.3495 7,
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Shape -~ Weight °  Fruit
1 1747993 6244728
2 2160436 6.548997
3 2.308360 6.568994
4 2989498 6.116004
5 2217408 6298844
6 3.550124 5.148646
7 4795393 5729825
8 4380994 5.491813
9 4975395 5243866
10 4.714245 5061763
11 1644232 6710433
12 2101244 8.531404
13 2.847359 8.541824
14 3.759746 8.609348
1S 3436196 7.667397
16 2.420651 7471596
17 1960733 6678455 Apple
18 1.861635 6320602 Apple

HHOEEHRE

import csv
import matplotlib.patches as mpatches
import matplotlib.pyplot as plt

count=0

x=[]

y=1[1

z=[]

with open('/Users/myhome/fruits data.csv', 'r') as csvf:

reader = csv.reader(csvf, delimiter="',"')
for row in reader:
if count > 0:
x.append (row [0])
y.append (row|1])
if ( row[2] == 'Apple' ): z.append('r')
elif ( row[2] == 'Pear' ): z.append('g')
else: z.append('y"')
count += 1

plt.figure(figsize=(11,11))

recs= (]
classes=['Apples', 'Pear', 'Bananas']
class_colours = ['r','g','y"]

plt.title("Apples, Bananas and Pear by Weight and Shape", fontsize=18)

plt.xlabel ("Shape category number", fontsize=14)
plt.ylabel ("Weight in ounces", fontsize=14)

plt.scatter(x,y,s=600,c=z2)
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o R FRNMMERTRK

B 1 v 4K

mm Apples
- Pear
() Now urntised it £ Bananas

ARSI LR

ERRATHRIE 4 S ToARZ KR, BN x Fy BUEHR A3.5,6.2). B(2.75,6.2). C(2.9, 7.6)
M DQ2.4,7.2), REBITF.

from math import pow, sqgrt
dist=[]
def determineFruit (xv, yv, threshold radius):
for i in range(1,len(x)):
xdif=pow(float (x[1i])-xv, 2)
ydif=pow (float (y[i])-yv, 2)
sgrtdist = sqgrt(xdif+ydif))
if ( xdif < threshold radius and
ydif < thresholdradius and sgrtdist < threshold radius) :
dist.append (sgrtdist)
else:
dist.append(99)
pear_count=0
apple_count=0
banana_count=0
for i in range(l,len(dist)):
if dist[i] < threshold radius:
if z[i] == 'g': pear 'count #+= 1
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if 2[i] == & apple_count += 1
if z[i] == 'y': banana count += 1
if ( apple_count >=
return "apple"
elif ( pear_count >= apple_count and pear_count >= banana_ count) :
return "pear"

pear_count and apple_count >= banana_count ):

elif ( banana_count >= apple_count and banana count >= pear count):
return "banana"

dist=[]
determine = determineFruit(3.5,6.2, 1)
print determine

'pear’

6.3 Z Mo

IENBATRT A B A, Lotk R 8 —A4> R EUR e TR XS . B4 T mAbiT
BB/ TTRE AXIUGHRAE, RINTCEGRBAETM . A 277 ki3 8 milit &2
T 22 K D A ¥ T IR 22

BRI AR 2K (EA SR ) ma B AR B MR RIS Jr s o R A1 AR R B 1T
A BER, H2BAREEAT L oAb, SAR TSR, BN A% 5
HELF

HTETIHE, R i R &, BATTLIRE | #RIEH, 0 RRHEIR.
12 8 v i (o] DA Y e S o AR B T DA EAT R Bk AR B, G, SRR R TR y 8
BN x B n D AZERRERYEAE S, T KT RUR

1 P x) bej:z
P(x)
1-P(x)

— P(x)=

:e:

1
14¢ I4e"

YE R ot B3 ok B Y 3 IR RARXBRRETE x WEAHTEHEH—
sigmoid B IfUAS . ﬁﬁ%%ﬁﬁﬂﬂﬁ%%l (BRAEz 2 0), Bk, Px) KEBUE™HKTF 0,
AT, AREBTE s

import matplotlib.pyplot as plt
import matplotlib

import random, math

import numpy as np
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import scipy, scipy.stats
import pandas as pd

X = np.linspace(-10,10,100)
yl = 1.0 / (1.0+np.exp(-x))
y2 = 1.0 / (1.0+np.exp(-x/2))
y3 = 1.0 / (1.0+np.exp(-x/10))

plt.title("Sigmoid Functions vs LineSpace")
plt.plot(x,yl, 'r-',1lw=2)
plt.ploet (x,y2, 'g-"',1lw=2)
plt.plot (x,y3, 'b=",1lw=2)

plt.xlabel ("x")

plt.ylabel ("y")

plt.show ()

TEER T —AFrUER sigmoid pR%L:

sigmoid PR S L %S (]

10

o8

06

o4

Q2

0.0

TR R RO SRR T

z

P(happy) = lie’

P(sad):l—P(happy): -

l1+e

Kaggle 75 T TG HLAs 24 3R . B8 W ROV ZR A A 80dE . sl —BeAfl), T H
SEECHE TN Titanic B2 47 % 7F Kaggle - HE3E. titanic_train.csv Al titanic_test.csv U441 7
Tk, M scikit-learn H1{ linear model # {440 (FL45Z BT 0E1H), KITEE
2R TR AT TR AR AL B RS BT IR



BT FiTSHIBEFEST o 213

Import numpy as np

import pandas as pd

import sklearn.linear model as 1lm

import sklearn.cross_validation as cv

import matplotlib.pyplot as plt

train = pd.read_csv('/Users/myhome/titanic_train.csv')
test = pd.read_csv('/Users/myhome/titanic_test.csv!')
train[train.columns[[2,4,5,1]]] .head()

data = train([['Sex', 'Age', 'Pclass', 'Survived']].copy()
data['Sex'] = data['Sex'] == 'female'
data = data.dropna ()

data np = data.astype(np.int32) .values
X = data_npl:,:-1]
y = data_np/[:,-1]

female = X[:,0] == 1
survived = y ==

[

# This vector contains the age of the passengers.
age = X[:,1]
# We compute a few histograms.
bins = np.arange(0, 121, 5)
S = {'male': np.histogram(age[survived & ~female],
bins=bins_) [0],
'female': np.histogram(age[survived & female],
bins=bins_) [0]}
{'male': np.histogram(age[~survived & ~femalel],
bins=bins ) [0],
'female': np.histogram(age [~survived & female],
bins=bins ) [0]}

&l
]

bins = bins_[:-1]
plt.figure(figsize=(15,8))
for i, sex, color in zip((0, 1), ('male', 'female'), ('#3345d0',
'#ce3ddc0?') ) :

plt.subplot (121 + i)

plt.bar (bins, S[sex], bottom=D[sex], color=color,

width=5, label='Survived')

plt.bar(bins, D[sex], color='#aaaaff', width=5, label='Died',
alpha=0.4)

plt.xlim(0, 80)

plt.grid(None)

plt.title(sex + " Survived")
plt.xlabel ("Age (years)")
plt.legend()

(X_train, X test, y train, y test) = cv.train test_split(X, y, test_
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size=.05)
print X train, y train

# Logistic Regression from linear model
logreg = 1lm.LogisticRegression() ;
logreg.fit (X train, y train)
y_predicted = logreg.predict (X_test)

plt.figure(figsize=(15,8));
plt.imshow(np.vstack((y_test, y predicted)),
interpolation='none', cmap='bone') ;
plt.xticka([]1); plt.yticks([l);
plt.title(("Actual and predicted survival outcomes on the test set"))

THE—E/R T Titanic B ML A E LR IH .

. B . LA
B Survived Bl Survived
70 Died e ! Died
60
50
40

30

20 30 40 %0 80 0 1 20 30 4 S0 6 70 80
Age (years) Age (years)

iR b A RSN T S A A R

KIELFER, scikit-learn A —MREFHIPLER 2= REBES . M1 B —Letn R
W&, i, FT 2260 iris BUEERM digits BHEE, LKL FEIHA Boston i B £ .
MRS 3 > J— 27 3 BOE M R AR i e b i FH 310 0 Bois 4R i A2

6.4 SZHF I ELBL

F#FmEEHL (support vector machine, SVM) & ] LI T [BIH B 2 A B 22 > I ik .
X S R RAR MR AR, MUANER AT RAFAMERE, M H AT LU FH B1R
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O, HMARRFEERY . SO, BBIHRN%, XEEiTEERTESS L, Bifm T
KA FMERHER 2R o

anfel AR SVM i HAR? H B AR R BT SR B x Ay [ — R, FRATEZESZM X —
Y(x EXFy € Y)BIBRE, XHB, x AT LR—IXE, Wiy JUR—MrE. B HHE
MBI, X &4 n- EESSEYEZ A, Wy 2 -1 F 1 HBHES

SVM Hj— 2 8EF & . S ERMANPIKE, X Oz HAERKER, YA
[ B XA B AR, BIZG H— SR A ER . “BORERBE AT X BUR ARG [ Y
7= F

10

w =]

\
>
)
£

SN[

?:a;?fa

—| 0| | K] |] \A

| e ||| L
~a (NG [N 8NN
]

19118

M EARZ SVM H6F, {HixH, FRATE SRR W scikit-learn (sklearn) ¥ o] #4657
Bz BHE SVM MR ALRs 4 S B b 7E sklearn ¥, sklearn.svm 3434345 F H )
SVR & #1 .

import numpy as np
from sklearn.svm import SVR
import matplotlib.pyplot as plt

X = np.sort(5 * np.random.rand (40, 1), axis=0)
y = (np.cos(X)+np.sin(X)) .ravel ()
y[::5] += 3 * (0.5 - np.random.rand(8))

svr_rbfmodel = SVR(kernel='rbf', C=1le3, gamma=0.1)
svr_linear = SVR(kernel='linear',6 C=1le3)
svr_polynom = SVR(kernel='poly', C=1le3, degree=2)
y_rbfmodel = svr rbfmodel.fit (X, y).predict (X)
y_linear = svr_linear.fit(X, y).predict(X)
y_polynom = svr_polynom.fit (X, y).predict (X)

plt.figure (figsize=(11,11))

plt.scatter(X, y, c='k', label='data')
plt.hold('on')

plt.plot (X, y rbfmodel, c='g', label='RBF model')
plt.plot (X, y linear, c='r', label='Linear model')
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plt.plot (X, y polynom, c='b', label='Polynomial model')
plt.xlabel ('data')

plt.ylabel ('target')

plt.title('Support Vector Regression')

plt.legend ()
plt.show ()
, S 1)
— RBF %!
— RMHARRY
2 :\\ : Z I AR
Y + * o data
1
)
&
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-2
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€1

6.5 F o

M4 # (principal component analysis, PCA) i 2 ] 8 8 41 Fl & e R AR e b 25 5
W B, X T A TR AR, AT AT — LR R AR B fan, 4
— AN RE B BRSNS BV AR R IRE Sy A e, SR — Aoy R x BhiAS BN,
M y WA RS, AR AH ] REZE Z Mg X L

k- BIERAKEHTRELHRELE. Art, TLUH PCA ¥ BERBG B ER4ERE, AR
s A, Hedn k- ¥ME, A5 305/ i 4 B R A R 25 1] .

SRT, DOAARfTREAEER AT BB R BUE Bk, FTLUNA SRR AR ER, MHREEH
PriE R A MBS REXEEN., X B, RITENRMAED PCA, @A
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HHaRE I ERRKNAFEXL:
O HH RN TOAR B
Q ATk

AT LSRR T — DA AR, AfEArtEs B5, KE, Fal
W], zhitE . oI EfE]l . GPA SF. ATk SRR A X secp b nt, RATA A S mAEE
BRI A — B EE GEE, hTERER, FAE, KEWBRK, RZIFR).
XA RLERZHIGIH (RERA—EBRE KRG ) MW T LU i p e
FraT Ak .

. SR SR (AFREA)
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T

import matplotlib.pyplot as plt
import csv
gender=[]
x=[]
y=11]
with open('/Users/kvenkatr/height weight.csv', 'r') as csvf:

reader = csv.reader(csvf, delimiter=',"')
count=0
for row in reader:

if count > 0:
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if row([0] == "f": gender.append(0)
else: gender.append(1l)
height = float (row([1])
weight = float (row[2])
x.append (height)
y.append (weight)
count += 1

plt.figure(figsize=(11,11))

plt.scatter(y, x, c=gender,s=300)

plt.grid(True)

plt.xlabel ('Weight', fontsize=18)

plt.ylabel ('Height', fontsize=18)

plt.title("Height vs Weight (College Students)", fontsize=20)
plt.legend()

plt.show()

5 preprocessiny ., datasets il decomposition # {4f41—i&, X A sklearn, R LL %
B A al e, BRI .

from sklearn.datasets import load iris
from sklearn.preprocessing import StandardScaler
import matplotlib.pyplot as plt

data = load_iris()
X = data.data

# convert features in column 1 from cm to inches
x[:,0] /= 2.54

# convert features in column 2 from cm to meters
X[::11 /= 100

from sklearn.decomposition import PCA

def scikit pca(X):

# Standardize
X _std = StandardScaler() .fit_transform(X)

# PCA
sklearn pca = PCA(n_components=2)
X transf = sklearn_pca.fit_transform(X_std)

# Plot the data

plt.figure(figsize=(11,11))

plt.scatter(X transf[:,0], X transfl:,1], s=600, color='#8383c4’',
alpha=0.56)

plt.title('PCA via scikit-learn (using SVD)', fontsize=20)

plt.xlabel ('Petal Width', fontsize=15)

plt.ylabel ('Sepal Length', fontsize=15)
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plt.show()

scikit_pca (X)

LR EH scikit-learn # {4 f1/@/R T PCA:

PCA via scikit-learn (using SVD)

’ 4

@
1
£
[=]
g° @
3 L]
] ® .
. E S
» ¢ &
@
P .
-3
-4
-4 -3 -2 -1 o 1 2 3 4

L% scikit-learn
I A2 scikit-learn B AF AL BB -

$ conda install scikit-learn
Fetching package metadata:
Solving package specifications:

Package plan for installation in environment /Users/myhomedir/anaconda:

The following packages will be downloaded:

nose-1.3.7 py27_0 194 KB

setuptools-18.0.1 Py27_0 341 KB
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pip-7.1.0 | py27 0 1.4 MB
scikit-learn-0.16.1 | npl9py27_0 3.3 MB
Total: 5.2 MB

The following packages will be UPDATED:

nose: 1.3.4-py27_ 1 --> 1.3.7-py27 0

pip: 7.0.3-py27 0 --> 7.1.0-py27_0
scikit-learn: 0.15.2-npl9py27 0 --> 0.16.1-npl9%py27 0
setuptools: 17.1.1-py27 0 --> 18.0.1-py27_0

Proceed ([yl/n)? y
Fetching packages ..

XF anaconda, 1EUN CLI Frf 4 4F#FEid conda, B RILIA conda %%, HAth ik, #&
IS HEAD pip L%, A, EEMFLT, RIMZEELRE I, EWRA
scikit-learn - O B AT T —BeRta], H A KRBk, EREMFETT S, RITHER
K k- ERIR QG AE,

6.6 k- BIHER

k- ERERE TESOH, SRWEZR/P—FZREM T, k- PERENFEED
R EIEDE m A, BB AREIEE S m- HHP.o.

k- BER B WP N R 3 RE, LEREERLIBRF BT EREXH N
AT DAE X—~ Bhrei . B S ERIEER.CHBULESER . fJRDIRR—1RESR
Sefe/Me BAR RS, Bk IR B RS RER B ir R B2 .0

k- BIEREXRRBREN D —MZHRBW T E. EATEEMRK. LERELSE
— BRSBTS E R k. T HEH k- B{ERE, BieR/IMEEEE R RET
R

HIRRAE S, T Fs:

Q%A% n DA kAL

QX FEA (v, ), REZSEERIEMR.C GXFE T (x,y) TEKZE)

Q7GR PRI PO, IR HRERZENE L, BEEX IR

f#i F sklearn.cluster #AFEH) k- BEH B, KB —DREHEMEF (XATDAHBIKES).
XAMEIFRY, A scikit-learn FEGRE &/ 9, AT LASERR k- #{ERE:
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import matplotlib.pyplot as plt
from sklearn.cluster import KMeans
import csv

x=]

y=1[]
with open('/Users/myhomedir/cluster input.csv', 'r') as csvf:
reader = csv.reader(csvf, delimiter="',"')

for row in reader:
x.append (float (row([0]))
y.append (float (row[1]))
data=[]
for i in range(0,120) :
data.append( [x[i],y[i]])
plt.figure(figsize=(10,10))

plt.x1im(0,12)
plt.ylim(0,12)

plt.xlabel ("X values", fontsize=14)
plt.ylabel ("Y values", fontsize=14)

plt.title("Before Clustering ", fontsize=20)
plt.plot(x, y, 'k.', color='#0080ff', markersize=35, alpha=0.6)

kmeans = KMeans(init='k-means++', n_clusters=3, n_init=10)
kmeans.fit (data)

plt.figure(figsize=(10,10))

plt.xlabel ("X values", fontsize=14)
plt.ylabel ("Y values", fontsize=14)

plt.title ("After K-Means Clustering (from scikit-learn)", fontsize=20)
plt.plot(x, y, 'k.', color='#ffaaaa', markersize=45, alpha=0.6)

# Plot the centroids as a blue X
centroids = kmeans.cluster_centers_

plt.scatter (centroids[:, 0], centroids([:, 1], marker='x', s=200,
linewidths=3, color='b', zorder=10)

plt.show ()

TERRATLHI S, WTFEPUR:

0’0

221



222 +j+ Python¥UEAIML

% Before Clustering
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After K-Means Clustering (from scikit-learn)

FERXABIT R, WRBATH =5 F0R 528, 3 BRFEAZE, B2 HMMPZE—5 0 L
RS 2K, WTFERTR:
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After K-Means Clustering (from scikit-learn)

6.7 ‘E‘ﬁ‘%

AREEZEGI VLR T Fe sz Wl M pLAs F S k. RATERAS TAMER A, JFihg T28%H
WAE EE . R SRR R B FRF R et B1UH , F Titanic 3277 B9 61 502 18 17 45 9]
H., A ZF kiR T anfal f# F statsmodels.formula.api. pandas # sklearn.linear model k{4 f
ALK LE BT T ¥ . FEXLEH T, matplotlib B H FAT#AL .

AR THRK ., DEE (B/RRMMEK) HEHF, AT sklearn Fl pydot %X
AP RN, HEM e T UL e BRSO 75y 26 4% . H TextBlob 24440 1 nitk
PER R PER EE, AT T H wordcloud 344673 Hrinl = 2.l

BAVE2ES T k- BoEPEE. XH, RIOTER TETHEAB RO AR LEH, 0
ol B RN I DN,

EATEHR TR B AR A SVM, 2 21T A\ sklearn.svm 3K 4624 iU EHE . 37 H
matplotlib FE4: il &5 R BB F . A% T PCA LU R # @& TUAR BETH R B . FATH
sklearn.preprocesing [ 43 B iris HUHE R 5% W e i S5 49 ] M4k, )5, LAA] sklearn.cluster
LEPRFEMLE B, BFSE T k- ¥HERE ., XERERHRETE (B0, T—5F, &
BITe & MAEYERYE . B E MM RG],
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.................................... ét*wﬁggyﬁi ﬁﬁﬁ?ﬁﬁﬂwqggﬁiﬁg

Blagii A 2 BE 7, XEFREERES:, @ AREAT R, HE, BN
HEE—ERGN L, X EERT SRR R AE . Flan, REERERTZHTE
BEZEMEIE, HIMEARMNY . 5 FafeEmibegil. 5 — 1A 8N aERA
PGt . XE—NIEARBE RS, AR IS4 T HRIRH.

AR, AIREZAFEZEH, il DNA F5], EABRSHE, BT HE, kR
ME—Fxegih i —8RAT R, BErEAE TR LRRENT. K0, RS
S ISR, BRAEHE A 6 I S5 TR AL AR i b = A Y

AZTEERH IS — G BEFF, s Rg, BEEETHAMERG . &6 TX
0[] S50 ) B S5 M RNV AT O T R X 2e 7, FRATE A BIRFE R, LN metaseq .
NetworkX . matplotlib, Biopython #11 ETE toolkit, fl¥&LLT F/%:

Q A 1 E F 2 E

Q FIRRER

Q M Hr

Q - B I A A ) TEER i

Q J KW E MR/ IIE

Q 35t 15 4 A R B

Q FEALHRAE R N FE AL A
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7.1 AP S

B, RATHEBAmEMEZER, M, FFE-TE Python b anfi A4 mix ek, A
MEF B Al REFEA [ E KB . EAEE ERR R A E Z T, ERATAAR Ty
S A Ao A T

Al — B KA B el B AR B R AT A — i . XA B, B RA
— AW ERTE, ERR &K, EFREFLET, WRAA - TEEEE, BABER T
A, Blan, 6% 2 RE BT M A RiF MR L, HATREA 2 BRI A B A7
Ko FHIZFEEAE, R E] ] ) . ;

ERTE ARG, ERIRiiRS A 2 F 2—1AmE, AR5 —1TEHEXmE., &
A, QR CLIE E P, IRAERWER, ML ES, WERERFTR, mEk
HATH — s B Rom i 8ol , MR Aa? 5o, RER G XE, AT HB
BepE? el SERL?

7.1.1 FHEEREE

B R B E W RN N — DR, FRAIFERBRN . — M BEEER I 1T/
W, BEEAE A VIS s B, X Funm A b s A E R, SRR A R
k5T REM:
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A |0 |25 |26

B 0 (8 |5 |10

C |26 (8 |0 10

D 0 11

E 0 |88

F 11 |88 |0

Chicago | Boston | New Wash | Miami | Dallas
York DC

Chicago 0 1613 1145
Boston 1613 0 338 725
New York 338 0 383 2145
Wash DC | 1145 725 383 0 1709 2113
Miami 2145 1709 0 2161
Dallas 2113 2161 0

Tor B B R R T —F A ) (AR 2N A 2B FIA B 2 A FEAET A (R ) o
FHABRR T AR EE R, WREEFERHN, MASHEFBBRAEHTE, B4
AT LI 3R SEiE R, scipy TARESEERN T ERAEMAER. T EafLs
2 EEHH R —A 1

import scipy.sparse as sparse
matrixA = sparse.lil matrix((6,6))
matrixA = sparse.lil_matrix( [[0,25,26,0,0,0], [0,0,85,5,10,0],

(26,85,0,0,0;101, [0;0,0,0,;0;11], [0,0,0,9,0,88], [0,0,0,11,88,011)
print matrixA

{0,-3F =25
(0, 2) 26
(1, 2) 85
(1, 3y B
(1, 4) 10
(2, 0) 26
(2, 1) 85
(2, 5) 10
(3. BY 11
(4, 3) 9
(4, 5) 88
(5, 3) 11

(5, 4) 88
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712 BEXRER

T B TR s i aT B scipy FE (45 B scipy.sparse 3440 ) FoRnE XK., R, 7E
JEHEETH, RATEE Bl RR X, RER REZ ATt B Python BF LR ER
K, (B2l AL 2. NetworkX ., igraph (M igraph.org) Fl graph-tool, it TEFE HX
AR R B R R

1. igraph

%], igraph B H R FH i+ H, B2, 30T Python MitA, X F/h— S HHE,
YRTT LAZE 5 M RS N TS Fa M Rk B R BN, BERZSEERT, EEHAD; FHit,
igraph $2 it T M SCH (5 1b 52 O R R R B 1 Th e .

247, igraph $#&fit—264% X, L 40 dimacs, dl. edgelist, graml, graphdb, gml, Igl,
ncol il pajek. GraphML J2— T XML B 3CF#%, REF T RAIE . NCOL EEA#&GE
FFmMEGAZ) R KBIE . LGL BER AL AESE T KA MAL A . KREHHAME R H—
Fh i SR A% X o igraph 584 SR DL SCHA& L, (BB B S REHABER 2 S04 .

51RZ HAh Python B 4G135{L, igraph AR siJ2 T 4R At T AR % (58 /) 77 1k ok o &
AER, THMEFER SVG #, Bk, BATRE#HR AR —1 HTML X4,

L RATEE — W K pajek 1A R H (B T % pajek FEHEZ 4T, /RFTLAZSH http://
vlado.fmf.uni-lj.si/pub/networks/pajek/) . X H AR EZHM S, HAH L ET SR
labelcolor, vertexsize Ml radius, X8, EITFE—FHM6F. H—BF - AIREM
HE/NEL, TS AT RSO R AN E R, IRk, TG TFRRT
FH igraph AL ET AR Y ] «

from igraph import *

vertices = ["A", “B“l "C", IlDll, llEll, IIFII’ "G", IIHII’ "I", |IJI|]
edges = [(0,1),(2,2),(2,3),(3;4),(4;5);(5,6),(6,7),(7,1),
(1,8), (8,2),(2,4),(4,9),(9,5),(5,7),(7,0]]

graphStyle = { 'vertex size': 20}

g = Graph(vertex_attrs={“label": vertices}, edges=edges,
directed=True)

g.write_svg("simple_star.svg", width=500, height=300, **graphStyle)

ERXEFH 10T SEEE S N=/AFMI1 NHALE., s, F 15 5%, FHRs54
NI E. XE—TEEE/ANIE, S&OESN 0 FHRHEXBRNT SRS KEL. T
TIN5 25 /Y 1] 2 R T Python 45145 5 -
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B AROIRGSEE T anfal A SCH R BURITE SoiE, w1 ELAS B T B R ERAE R SVG A%
R, XFERTLAZE HTML 8 A SVG ¥ .

from igraph import read
g=read("ragusa.net", format="pajek")

g.vs["color"]="#3d679d"
g.es["color"] ="red"

graphStyle={ 'vertex_ size': 12, 'margin': 6}
#graphStyle["layout"] =g.layout ("fr") # optional

g.write_svg("ragusa_graph.svg", width=600, height=600, **graphStyle)
pajek A% SCHE i igraph BB BETNREFEAT R . 7E R B A TS BUERE, FRATLAAE AR

ZER SVG # . IRATUASS — 26 igraph H2 A AS W] IE Bl 5. T HRER T # H igraph 4K
A3 DA ST A v s BT T 8 e 2 il # L
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pajek 4% X i B JE2 B0HE v LA pajek ¥ %4 | %) Rgausal6.net SC44 3K B (http://vlado.fmf.
uni-lj.si/pub/networks/pajek/data/gphs.htm), — H M3 B 3R B0HE S04, /RAT LLLA—Fh 24
BT, R A R LR, WRERAAH tinamatr.net i, HERIEA R, R 1%EHRL
B A e o, A F m AR ETR .

graphStyle ["layout"] =g.layout ("circle")
2. NetworkX

XA Python B AF5 A NetworkX R H 2 : BR—NMEMETESHTE. NFH—
ANTEAT S S0 R B H W S TG R B AR, KRB A LUK A 545 SR BIA A,
ER—NEMREREITR, BA —HINERZEBER T,

ms, FEHERCAE —BatlE, SHTHEEYE. 2. MK, MiTHS,
DA B AR 22 HoAt A MR A Uk . RIS AR AR R BB 7 T, A AT 4G R EIE TR R, AP
AR . BA)IEYL, Facebook P a2 bt (G 1E) BRI AGH T LhdE it BIE Al 4k
Python # {4 A FH P 4R 4E TAR 210, @ %, FH P EHEH RS S B R A
B) 38

NetworkX $2 4t EITE Mg M Hrohee. VRAT LI AR e AR bR o i B8 4% X e A e 5 ™)
EBE . AEREDE M2 eSS FM SRR . R Python XA &R T 4nfa 2
FH matplotlib 8174 [ & .

import matplotlib.pyplot as plt

import pylab

from pylab import rcParams

import networkx as nx
import numpy as np

# set the graph display size as 10 by 10 inches
rcParams ['figure.figsize'] = 10, 10

G = nx.DiGraph ()

# Add the edges and weights

G.add edges from([("K'; *IL');{"R';"TL) (" YTV )], weight=3)
G.add_edges from([("T','K'J; (*TY,'HY),; (1I,"Tv), (VBL, "H')],; weight=4)
G.add_edges_from([('I','R"), ('H','N')], weight=5)
G.add_edges_from([('R','N"')], weight=6)

# these values to determine node colors
val map: = {*K%: 1.5, ‘L'z 0.9; "R'sy 0:6; 'T": 0.2}
values = [val_map.get(node, 1.0) for node in G.nodes()]

edge_labels=dict ([((u,v,),d['weight'])
for u,v,d in G.edges (data=True)])

#set edge colors
red. edges. = [('R';"T"); (*T%, "K')]
edge colors = ['green' if not edge in red edges else 'red' for edge in
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G.edges ()]
pos=nx.spring layout (G)

nx.draw_networkx_ edges (G,pos,width=2.0,alpha=0.65)
nx.draw_networkx_edge_labels (G,pos,edge_labels=edge_labels)

nx.draw(G,pos, nocde_color = values, node_size=1500,
edge color=edge_colors, edge_ cmap=plt.cm.Reds)

pylab.show ()

T BB ] NetworkX JEBUNANE , SEHATEMIERFHIE ., FE—LE A [ E R
Jr¥E, NetworkX RE—FWARIK 5 BJE RA—1NRERIRIE, AR E & 7w i 5
k5.

HEAT —4TR (FYRAN) HETREPTER, B R & B BRBOR 2 4,
Hrp, XBTR BT M REHEN, POt BB T B E TR A Python
AL (Hhn NetworkX) AIRZA HBIEIE /00 (&L REFIRA) K& o TF/h—x
M, EASWERAZIMT, ENTR—AE, KRB —FT AR,
PSLERE

WEEFOLT, TAMAKARESRIXERR IERITTERA L, i, EARZEER
ALURZRA— . — DN ERERNROIRFS 2 EE, KBRS ARRE AT,
NFRREBA DNA RAE, W TRAZ0RUL, BRBERSBRIXLEREORME#A, T &
Fi7R o ZSEBIAH Python 1 52 B R R ORI R A 4075
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(_ W M http://publications.csail. mit.edu/ F#.)
AHE, REBEE—-NEEREAREL, Flan, mRZERER— LR, mHESH
e /RS Olympic AITAAMKLZ, #RAT ARG Han FARHS

import networkx as nx
from pylab import rcParams

# set the graph display size as 10 by 10 inches
rcParams ['figure.figsize'] = 10, 10

def genRouteEdges(r) :
return [(r[n],r[n+1]) for n in range(len(r)-1)]

G=nx.Graph (name="python")
graph routes = [[11,3,4.,1.2]; [5.6,3,0,1], [2,0,1,3,11,5]]
edges = []
for r in graph routes:
route edges = genRouteEdges (r)
G.add_nodes_from(r)
G.add_edges_from(route_edges)
edges.append (route_edges)

print ("Graph has %d nodes with %d edges" % (G.number of nodes(),
G.number of edges()))
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pos = nx.spring layout (G)
nx.draw_networkx nodes (G, pos=pos)
nx.draw_networkx_labels (G, pos=pos)

colors = ['#00bb00', '#4e86cc', 'y'l]
linewidths = [22,14,10]

for ctr, edgelist in enumerate (edges) :
nx.draw_networkx_edges (G, pos=pos,edgelist=edgelist,
edge_color = colors[ctr], width=linewidths[ctr])

F NetworkX i — 268 577 A3 8| — M ER L, VRAT LIRA 5 A R BB Mk i
FE B 5 X B A, AN T B TR -

12

10

08

06

o4

02

00

b ERTR, B ER SRS , PRAT AR Rl — I P U A R B B AR
AR, NetworkX #2445 T 4% Fr gk S L 2047, WM BE B9 50 A B0 B S B AR B R &
Bo —Fh A B I B B ) R B0 vk P T T T A RAS SE R -

import networkx as nx

g = nx.Graph()

g.add edge('m','i',weight=0.1)
g.add _edge('i','a',weight=1.5)
g.add_edge('m', 'a',weight=1.0)
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g.add_edge('a','e',weight=0.75)
g.add_edge('e', 'h',weight=1.5)
g.add _edge('a', 'h',weight=2.2)

print nx.shortest path(g,'i','h')
nx.draw(g)

#printed shortest path as result
[YEr; Yal, YhM]
fili FH NetworkX ) 55 — /> Z& 5 (4551 2 3 0 GML A% A A0 %dhs ) & /il CEB it 5)
AN R B, FRATM gephiorg b T EE RS, Wik https:/gephi.org/datasets/

lesmiserables.gml.zip.

EEREF TR REER,
K, i AR R

import networkx as nx
from pylab import rcParams
rcParams ['figure.figsize']l = 12, 12

G = nx.read gml ('/Users/kvenkatr/Downloads/lesmiserables.gml',
relabel=True)

G8= G.copy ()
dn = nx.degree (G8)
for n in G8.nodes() :
if dn[n] <= 8:
G8.remove_node (n)
pos= nx.spring layout (G8)
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nx.draw(G8, node size=10, edge color='b', alpha=0.45, font size=9,
pos=pos)
labels = nx.draw networkx labels(G8, pos=pos)

3. Graph-tool

1E igraph, networkx Fll graph-tool iX 3 4K {1+, graph-tool 3K {4 £ J& # Xk %2 3 1,
JEHZETE Mac OS &%t |-, Graph-tool AR ZEHETIRE, AP OHAHXE R LHIEESE
8. XALHE k- #% . PageRank ., He/INAE BUR SR B S B A2 . T L 3R AT UL https://graph-tool.
skewed.de/performance. Hif [ 45 2] 1 ELHE O HEAH DG UL graph_tool.centrality

import graph_tool.all as gtool

gr = gtool.collection.data["polblogs"]
gr gtool.GraphView (gr, vfilt=gtool.label largest_component (gr))

cness = gtool.closeness (gr)

gtool.graph draw(gr, pos=gr.vp["pos"], vertex fill color=cness,
vertex size=gtool.prop_ to_size(cness, mi=5, ma=15),
vorder=cness, vcmap=matplotlib.cm.gist heat,
output="political closeness.pdf")

A
‘ c", ‘c
b"' ’7 :"“
‘,r ;

“ centra]ity TR E) — TR RTER centra (b)) HIEFERE LK (FEXFEL T,
FE— R AT O E . A, IR HARSS RS LSRR . EHIE, AT
P — AR ) BRSeRE AR — TR A S EHE? 7E graph_tool b, 2L T 9 Fl
rRVERCRTE, BR T3t MM, PageRank 2H AP MR,
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PageRank

graph_tool.centrality .pagerank() PR %A= B 1 v A T0 44 1) PageRank., K 2% T fif 4+ K
PageRank I AR i Fh I 2 Qe 2 VE . Wi S 2, XR—FIBEM Tl A 2 EEK—
FpoO7 8 (CBRAKHE T R 0T A (950K B M 9 8, 68 A KB 2 0 i ——FE g
FRAAEFBEE ) BEAh, AR 2 HE R 0 3N M GTHEY o ZERTTE 6], R
i1/ PageRank fUBEFHRLE & B PA 4 A9 ALAS, AR B

pagerank = gtool.pagerank (gr)

XN %A L — N5 U8 PageRank f&] . BR T L PEMIBEZ 5L, WA —PHE
B SRS R R

A

7.2 BEMRERE

Pl v — A R BT A Y 3R AR MR T AR T SRR R . R AR R B — K
T, TSR NRER (/DR E), T E s

RS R AT T RO AR e 18] T A — X ATV A5 A 2 R =0

RERPA - NEFLHNAX, BRERBREEBFEMFSHR. KM, AT Rk, HET
[ PAS= W
oo 2XCH A HriE)
n, (n,— 1))
n, EF H i BN AR
XAFE LSRN TS W, RSN TUNMRERS, Hhd— 17 f ] BB
WA R MR BT A REIRBOTRE N
C:zmﬁﬁi%%%)
n, (n,— 1))
n, 2 5N I FENT AR
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olomyes

THEAABERRDfRER GREHA) BEAL, UERE—DEARWTSE HAE
NAHE -

import networkx as nx
from pylab import rcParams
rcParams ['figure.figsize']l = 12, 12

G = nx.read gml('/Users/kvenkatr/Downloads/lesmiserables.gml’',
relabel=True)
G8= G.copy ()

\

dn = nx.degree (G8)

for n in G8.nodes() :
if dn[n] <= 8:
G8.remove node (n)

pos= nx.spring_ layout (G8)

nx.draw (G8, node_size=10, edge color='b', alpha=0.45, font_ size=9,
pos=pos)

labels = nx.draw_networkx labels(G8, pos=pos)

def valuegetter (*values) :



B7=

if len(values) == 1:
item = values[0]
def g(obj) :
return obj [item]
else:
def g(obj) :

EWE

==

IS

« IEEFAINEEE

return tuple(obj[item] for item in values)

return g

def clustering coefficient (G,vertex) :
neighbors = G[vertex] .keys ()
if len(neighbors) == 1: return -1.0
links = 0
for node in neighbors:
for u in neighbors:
if u in G[node]: links += 1

ccoeff=2.0*1links/ (len(neighbors) * (len (neighbors) -1))

return links, len(neighbors), ccoeff

def calculate centrality(G) :
degc = nx.degree centrality(G)

nx.set_node_attributes (G, 'degree_cent', degc)
degc_sorted = sorted(degc.items (), key=valuegetter(1l),

reverse=True)
for key, value in degc_sorted[0:10]:

print "Degree Centrality:", key, value

return G, degc

print "Valjean", clustering coefficient (G8,"Valjean")
print "Marius", clustering coefficient (G8, "Marius")

print "Gavroche", clustering coefficient (G8, "Gavroche")
print "Babet", clustering coefficient (G8, "Babet")
print "Eponine", clustering coefficient (G8, "Eponine")
print "Courfeyrac", clustering coefficient (G8, "Courfeyrac")
print "Comeferre", clustering coefficient (G8, "Combeferre")

calculate_centrality (G8)

o 237

EEE A PR . B R SO, 5B TR AR, T AR

B AN PE BT -

#Text Results printed

Valjean (82, 14, 0.9010989010989011)
Marius (94, 14, 1.032967032967033)
Gavroche (142, 17, 1.0441176470588236)
Babet (60, 9, 1.6666666666666667)
Eponine (36, 9, 1.0)

Courfeyrac (106, 12, 1.606060606060606)
Comeferre (102, 11, 1.8545454545454545)
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Degree Centrality: Gavroche 0.708333333333
Degree Centrality: Valjean 0.583333333333
Degree Centrality: Enjolras 0.583333333333
Degree Centrality: Marius 0.583333333333
Degree Centrality: Courfeyrac 0.5

Degree Centrality: Bossuet 0.5

Degree Centrality: Thenardier 0.5

Degree Centrality: Joly 0.458333333333
Degree Centrality: Javert 0.458333333333
Degree Centrality: Feuilly 0.458333333333

B S5 R R B R -

SR, FHINIE, BI1E 2% Comeferre £2H B K RERE (0.927), EH, 7£
BRATL W — Ko |, RESERRERK.

7.3 M b
JULAERT, MAEACR4 (HLd LinkedIn. Facebook & Twitter) 3k 15 %04 Lt BL7E 8 fij 2. |
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BEY. BIE, KRB APLEARMN . toh, BHRIRRKTIEEZ T, Bk, LA
iE CERBHMERG), AGEB—SIrkvin A A A Sz, B, AR+ Twitter i
FTHE2E L8 B i A B, (EARUL RS FH—Fh 280U ik i B LA A A2 SRR B30

AT A3 E] Twitter $04iE, IE QN FRATAN AT M A9 595 PR BB CHERATIHB I s ), R
AEARRIFNUER H k32189 API. A A% H]: CONSUMER_KEY. CONSUMER _
SECRET, ACCESS TOKEN KEYS F1 ACCESS TOKEN SECRET, — H iX %t L4 il I i
i it Python Bk, <A LAJE ] GetFriends() #1 GetFollowers() 22K 15 I A Flli6 B & 10 44 .,
£ Python f, AR M40l LUK IKTG Twitter K085 . b, e FHBE R4
AN L BRI, RINELMT tweepyo X HEILNTH A Python-Twitter, FANEH
(EHE M BIHORAS BIBE . AT 54, JEFFLE cPickle H, SRJSHEATRTAAL, Gl FACHS .

import cPickle
import os
import twitter # https://github.com/ianozsvald/python-twitter

# Usage:

# $ # setup CONSUMER KEY, CONSUMER SECRET, ACCESS TOKEN KEY, ACCESS
TOKEN SECRET

# as environment variables

# $ python get data.py # downloads friend and follower data to ./data

# Errors seen at runtime:

# raise URLError (err)

# urllib2.URLError: <urlopen error [Errno 104] Connection reset by
peer>

DATA DIR = "data" # storage directory for friend/follower data

# list of screen names that we'll want to analyze
screen_names = [ 'KirthiRaman', 'Lebron' ]

def get_filenames(screen_name) :

"nnBuild the friends and followers filenames"""

return os.path.join(DATA DIR, "%s.friends.pickle" % (screen_
name)), os.path.join(DATA DIR, "%s.followers.pickle" % (screen_name))

if _name_ == "_main_ ":
# deliberately stripped my keys
t = twitter.Api (consumer key='k7atkBNgoGrioMS...',
consumer secret='eBOx1likHMkFc...',
access_token_key='8959..."',
access_token secret='07it0...');

print t.VerifyCredentials()

for screen_name in screen_names:
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fr filename, fo filename = get filenames (screen name)
print "Checking for:", fr filename, fo_filename
if not os.path.exists(fr_filename) :
print "Getting friends for", screen name
fr = t.GetFriends(screen name=screen name)
cPickle.dump(fr, open(fr filename, "w"), protocol=2)
if not os.path.exists(fo_filename) :
print "Getting followers for", screen name
fo = t.GetFollowers (screen name=screen_name)
cPickle.dump(fo, open(fo_filename, "w"), protocol=2)

A A8 B AR B TT T i HE B B cPickle ., 4N https://github.com/ianozsvald/python-

twitter PAIMERE, VRO AT F i AARHS .

python get_data.py
python summarise data.py
python draw_network.py

/N Twitter 048 (L7 &

7.4 F ifi Pl i,

1 P AT LA A — A AR S S B b AR AN TSI ER 22, A3 i
i, mHBES RS RAYkLE, REFEHE. RYE Kuratowski, —PERALE TR (X

HFEJRAE S A TSR e & B —3ar), IRAeRE-F k.
TR o R e RS
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MRPL A GERE T — 2T . RIEERPL AR, GRABRAS . % 300 F i 1 i 7
WA A GA - E, i H v RR TR ER | e Ronii MG, SRR EHE, IBAMA :
v—e+f=2,

B% T Mayavi, NetworkX F planarity 4, Ri& ] LAH] gamera K160 fBREE . 5K
i, gamera {N4F Windows R4t [ n] . F&A145 tH—4~H planarity Fll NetworkX i) f&] 24 f51] -+ .

import planarity
import networkx as nx

# complete graph of 8 nodes, K8
G8=nx.complete graph(8)

# K8 is not planar
print (planarity.is_planar (G8))

# Will display false because G8 is not planar subgraph
K=planarity.kuratowski subgraph (G8)

# Will display the edges
print (K.edges ()

#Will display the graph
nx.draw (G8)

False
(o, 4), (0. 5),; (0; 7z (2, 4); (2; 5Y« 2 s £3; B, (3, 6), 13,
7)., (4, 6)]

XA TSR 1T 8 AN AT B 58 AN Y- T 1T
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EERR—A 8NN RE P&, XA RERERMEE, ik, AN AL, i
KRR A

7.5 A ) Je IR P A,

B, iIERMNBEBEMHAEFE M ILHRE (directed acyclic graph, DAG) . — /N [a] LK
EAEE, XEREALTUR A S B MRS E M (A->B 5 B->A), i HELH
B TTIHEEARL A TEAME, Xt BEWRERARSF (EMNAERARHTESE) .

At 251 DAG 677 —8H, EZ2-PLK. RITMAEENRH A, BAxE
ABHEET P IHE T . LR~ RORFHT RO, THE IS RER%.
EOTALVHEA Y, (HEMMMAT R TRE - DEET LIS, RATEH € 18 4t T E i
1589 Python 31441

NetworkX A —/MEHER) PR H, #K M is_directed_acyclic_graph (Graph), iX H % H—4
TRRE RG], FXAeR 80, AR E 2 73R B E# -

import matplotlib.pyplot as plt

import pylab
from pylab import rcParams
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import networkx as nx
import numpy as np

# set the graph display size as 10 by 10 inches
rcParams ['figure.figsize'] = 10, 10

G = nx.DiGraph ()

# Add the edges and weights

G.add eddges from([('KY; fI'),(YR"; "TL); ("W;"T")]; weight=3)
G.add_edges_from(([('T','K"), ('T','H"),('T','H')], weight=4)
# these values to determine node colors

val map = {'K': 1.5, *I%: 0.9, 'R': 0.6, "T': 0.2}

values = [val map.get(node, 1.0) for node in G.nodes ()]

edge_labels=dict ([((u,v,),d['weight'])
for u,v,d in G.edges(data=True)])

#set edge colors

red edges = [('R", 'T'), ('"T' ,*K"}]
edge colors = ['green' if not edge in red_edges else 'red' for edge in
G.edges ()]

pos=nx.spring layout (G)

nx.draw_networkx_edges (G,pos,width=2.0,alpha=0.65)
nx.draw_networkx edge_ labels(G,pos,edge_labels=edge_labels)

nx.draw(G,pos, node color = values, node size=1500,
edge color=edge colors, edge cmap=plt.cm.Reds)

pylab.show ()
nx.is_directed_acyclic_graph (G)

True

& B TEER N R BB R |

Q\ g

v,

o«

o

7
0;0
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7.6 g K b Fde YR

— AU P — A NSRBI Y WY R AR BCRE D A o IR NFATT AT UK
—AEEE S — DA T RN AR S — R R AR, AT
AT LA T R — A CTRERZE” o RSO T A AR S, B
3 3 H 0 £ 3 AR S o S TR R Ak . R R — R B B BT

G B M 9 T A 5] 9 T 7R AR ) o AR ARRE I AR B, MR E REH AT IR
B, XHEFEMYS G R ER 4.

1E NetworkX #4423, maximum flow value(Graph, from, to) PRECPEHT T & A F KU
&/, W EnAEETR

import networkx as nx

G = nx.DiGraph()

G.add edge('p','y', capacity=5.0)
G.add_edge('p','s', capacity=4.0)
G.add edge('y','t', capacity=3.0)
G.add_edge('s','h', capacity=5.0)
G.add edge('s', 'o', capacity=4.0)

\
flow_value = nx.maximum flow value(G, 'p', 'o')

print "Flow value", flow value
nx.draw (G, node color='#alOcbe2')

Flow value 4.0

EEARCES A IEAE K maximum_flow _value MK, i HaZE BRI
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o—

7.7 B G R on

CnvKit 2T, HER - ir TH, MAARESMH. i, e E @R
5t ( National Institutes of Health, NIH) [¥) NCBI ) #ff 5% 63 B % () PyCogent /&2 —Ffp 4
MM T R, i, BfTEAESMER. BRIP4 Bio B4 (https://github.com/
biopython/biopython/tree/master/Bio) FI>& H Python programming for biology ¥ & .

—MEO T, B, W E S FOR R SIAE R A M B2 B (e A GRS
YER—2E0ER, RIARFHI0 AT AL B4 5 R U =457 5 (Luin ATAGCATATGCT) A
KXo X BEIRE—NRAAN BT EAR—1FH . GC LRMFBE T

from Bio.Seq import Seq
from Bio.Alphabet import IUPAC
from Bio.SeqUtils import GC

def DNACodons (seq) :

end = len(seq) - (len(seqg) % 3) -1

codons = [seqg[i:1+3] for i in range(0, end, 3)]

return codons DNACodons (my_ seq)
my_seq = Seq('GGTCGATGGGCCTAGCAGCATATCTGAGC', IUPAC.unambiguous_dna)
print "GC Result==>", GC(my_seq)

DNACodons (my seq)
[Seq('GGT', IUPACUnambiguousDNA()),
Seq('CGA', IUPACUnambiguousDNA()),
Seq('TGG', IUPACUnambiguousDNA()),
)
)

Seqg('GCC', IUPACUnambiguousDNA ()
Seqg('TAG', IUPACUnambiguousDNA ()

’

’
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Seq('CAG', IUPACUnambiguousDNA (
Seqg('CAT', IUPACUnambiguousDNA (
(
(

’

’

))
))
Seq('ATC', IUPACUnambiguousDNA()),
Seq ('TGA', IUPACUnambiguousDNA())]
GC Result==> 58.6206896552
RN Z B T4, WE—EMET, IFERERENH Phi f Psi A2 H S
BB . X T 4542 DNA. RNA fiZEF . H PythonForBiology & 1) Modeling Fl

Maths 8, FATARLHXLLEH, FHFREHI

Ramachandran Plot for Two Structures
pe
150
[ ]
100 ¢
w -
o}
-50
-100 b
[
-150 }
®
> °
L. 0 "V & L i 1 A i i
=150 =100 =50 0 50 100 150 200

X2 Bk B T A testTransform.pdb A1 1A12.pub, B & AKM
regulator of chromosome condensation (RCC1), RSN Fris

# bio 1.py

#

import matplotlib.pyplot as plt

from phipsi import getPhiPsi

from Modelling import getStructuresFromFile

def genPhiPsi (fileName) :
struc = getStructuresFromFile(fileName) [0]
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phiList = []
psilList = []
for chain in struc.chains:
for residue in chain.residues[1:-1]:
phi, psi = getPhiPsi (residue)
phiList.append (phi)
psiList.append (psi)

return philList, psilist
if _name_ == '__main_ ':
philList = []
psilist = []
phiList, psiList = genPhiPsi ('examples/testTransform.pdb')
phiList2 []

psilist2 []
philList2, psilList2 = genPhiPsi ('examples/1A12.pdb')

nn

plt.figure(figsize=(12,9))
f, (ax1l, ax2) = plt.subplots(l, 2, sharey=True, figsize=(12,9))

axl.scatter (phiList, psilList, s=90, alpha=0.65)
axl.axis([-160,160,-180,180])

axl.set_title('Ramachandran Plot for Two Structures')
ax2.scatter (phiList2, psilList2, s=60, alpha=0.65, color='r')
plt.show()

XM F 3 4 PR v] HF S0 PythonForBiology.zip H AR R . RIREZZAK T
numpy F1 matplotlib, #R#tAT LA i —47 a2 E4a s 11205 .

7.8 HHLIX 4IER

FERNEMES S, RIESHASRRIEEDHE THEMER, e, RIATTHEREA
MM, Hitk, RARNE R, —MERSHRRTRAE—E, EXFEMET, TEZ
WRAE—E, BEREEEREATE., E—RET, PSR SE AR SR
K R EL

X o R 28 ] 3 ) — A 32 WM a2 B Bl AL X AR AN . Bl AL DX AR AR AR ) — A TR B E X iE
FEAR R n R E . B RN R s A B, DA A R T A S A AT
MR . EE AT LASE G0 BRI R B L

fE — 36 3 FF B ML AL A () Python 2K 442 W, PyMC # fit T Markov Chain Monte Carlo
(MCMC) FIA BRI 3 N 3EF, FLanBENLE . 6 E WA ATRERY . BR PyMC 5k, B£F 5
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— A ER B HL B K F £ StochPy, SSA BIHURR IR L T — 2L HE M J5 % (http://
stochpy.sourceforge.net/examples.html) . % —/> i+ H pyme #1EE 31 En —sk E 2+ 14
H—NPIFH T MCMC B, 4R m i CAS BT -

import pymc as mc

from pylab import rcParams

# set the graph display size as 10 by 10 inches
rcParams ['figure.figsize'] = 12, 12
2= -1.

#instead of 0 and 1, some unknown mu and std goes here:
X = mo.Normalf "x"; 0; 1, value = =-3. )

#Here below, one can place unknowns here in place of 1, 0.4
@mc.potential
def Y(x=X, z=z):

return mc.lognormal like( z-x, 1, 0.4, )

meme = me.MCMC ( [X])

mcme . sample (10000, 500)
mc.Matplot.plot (mcmc)

X HLZ5 ) 5 U R Al PR 5 A AR S R — N R AR

[=ommemmmmcmnnaas 100%-=-=--=cscamnacoun ] 1eeee of 10000 complete in 8.4 secPlotting x

3500

X hist

3000

2500}

2000

) 2000 4000 6000 8000 1000

Aoy

1500

1000

S00 }+
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£ PyMC H147 disaster-model fJZE/1, i1k MCMC A1 50 000 YR fAj Bkt ARAUERINE

from pymc.examples import disaster model
from pymc import MCMC

from pylab import hist, show, rcParams
rcParams ['figure.figsize'] = 10, 10

M = MCMC(disaster model)
M.sample (iter=65536, burn=8000, thin=16)

hist (M.trace('late _mean') [:], color='#b02a2a')

show ()

IR R RABERERN BT, 2R PyMC B —Fp ik .

A stochpy I (] PP 81 0 B of 5¢ BUAR AL -

import stochpy as stp
smod = stp.SSA()

from pylab import rcParams
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# set the graph display size as 10 by 10 inches
rcParams ['figure.figsize'] = 12, 12

smod .Model ('dsmts-003-04.xml.psc')
smod.DoStochSim(end=35,mode="'time', trajectories=2000)
smod.GetRegularGrid ()
smod.PlotAverageSpeciesTimeSeries ()

StochPy H —SEfEHET AR MIBENURR &L, JFRR NG R, T EFR:

Info: Direct method is selected to perform stochastic simulations.
Parsing file: /Users/kvenkatr/Stochpy/pscmodels/ImmigrationDeath.psc
Info: No reagents have been fixed

Parsing file: /Users/kvenkatr/Stochpy/pscmodels/dsmts-863-84.xml.psc
Info: No reagents have been fixed

Event(s) detected.

Info: 2000 trajectories are generated

Info: Simulation time: 8.24345302582

300 StochPy Average Species Time Series Plot (# of trajectories = 2000)

o W
8 ®

Copy Number

) HHHH}HHHHH

0600060005‘0"9?
000 °¢

Time

7.9 EL&§

AREH|ZE T MG FAEYE B2E W6+, 1 HIESE Python 3L RBB LA HlX se 4 R, T
11 3] Pl A 22 B T ) TRT A2, 0 0 o I AR 25 [0 ke U BH R dan ] FH — R [ 3R A4 (L
1, NetworkX. igraph (M igraph.org) Fl graph-tool) FEAi&FlERE %,
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FEHR /N, FATH AT LU Python-Twitter X /442 il NetworkX J&, SCB Twitter il &2 F38 Fif
0T AR T4 52 I 28 B840 o Hr -

3 A3 8 B 40l bio X4 & BE DNA JF 51 b i B A% AT GC HesR, Rt Al LT i 8t
e . Beoh, FATRTE T WfTE7R DNA, RNA S FURMZH

FATHE T H NetworkX #RAF-EL 4T (91 BT, ORI AN e K, DA Je—
nfar Ik Y A B RS . e A, AR AT AREFE AN PyMC 5K StochPy SR Hil EHL X AR, 72T
—5, WATE ST B M SR T A ik



JLHERT, AT T i B 1 S0 2008 R T [ e e S i BB g R BB Al
MAL B E AR AL T H AR — MR TR T . 60 ] LT 21518 1IE 6
MfE R, TSR TSR & X, RRiEE, HREEEIRNER.

B AR SE AL IE R EE, ENRSA RS E B E R
BIER WA, JF B A% o Bk SC R KA iHARE J1. D3js MFER . AT LXK
Michael Bostock tAk: IR IZK AL AT AL, 1A R H EdE#E T T4k, B
BB — AP SO T R 5 AZOER S, Rt SR s AT AR BT — AN TR

A AL B AR AT JLAE A R IR A1 &, visualgo.net 2 T fiF B L v AL — A
ARG, %M AR T — S PR R A MR B S SR . Visualgo £ ) — L
& B BETF Dr. Steven Halim ) 3 {E Competitive Programming Wp 4 %], K B IH 4 1L K21
David Galles ﬁﬁ@%&?ﬁ&‘?@fﬂ%ﬁ@mﬂﬁ%ﬁ& ( https://www.cs.usfca.edu/~galles/
visualization/) . HHIRA — S H A PR B N 2

BMNE AN TIRZAF S, OFRBEITTR . SRR, SGitmbldted, LXK
Mg AERL, fEAR, RATE IS —Lf KA REL LA M5 S R B R 28, B
flEmMEE, mH, RITESTHETANE:

Q UL (5S40 AN S i 5

Q & T HTMLS #2648 nl AL 77 1%

Q Julia 5 Python A MpLL A ]2 Julia MY 5 55k

Q 5 Python MARZ AT HALTTEEMH LEL, At 4 D3.js J& B 320Gl iy Al AL T B2
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Q@ GEREN TR

8.1 il3IHLEE

TR — 18 BB HELNR R, ER—DIREE R R RAYLESF .
Yk — R AT R & SR A R X, HTEVERIREIA B TRIER ARG, E4
FTH RV R G 74 . R TSR T R a USRS .

TR MBS 22 1R Ak 20 0 R AR R AR U w4y, bban: PR, fesE
By AT TREY . LEPEAHARE, b

T HEE SR A LA -

Q IR IEAE S > 535 A0 BE A ) 2R A

O U5 Hh R AN AR A7 AE 19 [ B

O W HS A ] 5 B AR R A O 0 2 A 2 AR B SR (0 S i

BB R LT JURP 2R .

O BAER . RE{UERHE I (8] 5 A R B0

O ELEER . — BTN R G RRE SR E i a2 281

QBEHRE. [N AAEBHES R R

K TR, EE LA BRI A . R RO R AT A S R 2 AT AR AR B K
SHBE . ik, WIS o — LU EOR B R R e R — D E PR

IEFRATSEK [ Python H A= RFEALE A LA ik, FH2E LB EIB T

8.1.1 Python@Jrandom &

Python 241t T—4~4 & random B4, XA F —HEHER Al LUSEI T AR BAER
PRIKL :

Q A 0.0 2 1.0 Z (8], B8 DX 8] B BEHL SR

Q A= B dE e T e oY Y BEATL 3 5

O M — 38 B v A il — 1 BE AR

import random

print random.random() # between 0.0 and 1.0
print random.uniform(2.54, 12.2) # between 2.54 and 12.2
print random.randint (5,10) # random integer between 5 and 10

print random.randrange (25) # random number between 0 and 25
# random numbers from the range of 5 to 500 with step 5
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print random.randrange (5,500,5)

# three random number from the list

print random.sample([13,15,29,31,43,46,66,89,90,94], 3)
# Random choice from a list

random.choice([1, 2, 3, 5, 9])

8.1.2 SciPy 9 random ER#{

NumPy H1 SciPy #{J& Python o HAG 2= FIEUE 7 L L. Numeric Python ( NumPy)
Rt 1 b PR R R E B SRR M A T 1%, scipy B 7E NumPy A6l E#b5E T

REF MG TR,

NumPy EA7 N Oh BERL A i o A2 ™ AL i X 26 B 7 R ANBERLIY , P EATR
it i — NPT RHORBRE 9 i RIRE RO 7, ARSI AT DAAR i 5e A R A B AL RO, AUAS

/{1

Import numpy as np
np.random. seed (65536)

TEARMF FRETEOL T, R — AR RIS . 247 T A )E,

NumPy B2 H Sh I — D REYLAI AR T G PP SRR 2L T i E A9

np.random. seed ()
MIXTE] [0.0, 1.0] HAES—EH 5 A FEHLE RIS, HAVHE T .

import numpy as np

np.random.rand (5)

#generates the following

array([ 0.2611664, 0.7176011, 0.1489994, 0.3872102, 0.4273531])

rand RRECHE AT A FA s ZEREDLE A, HARE T .

np.random.rand (2,4)

array ([

[0.83239852, 0.51848638, 0.01260612, 0.71026089],
[0.20578852, 0.02212809, 0.68800472, 0.57239013]])

R TR, /RAT LA randint (min, max) pRER, AURSANE
np.random.randint (4,18)

AU A AT A — R BT N = 8.0 BB RUIAAL 70 A0 (U BE L& -

np.random.poisson(8.0)
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A H A AT LAA B — ok A THME = 1.25, WlEE o = 3.0 WELERTIES
341 I BEAILEL -
np.random.normal (2.5, 3.0)

#for mean 0 and variance 1
np.random.mormal ()

8.1.3 &R HI
HEHE—NB T, RATEERBILMAABEsh (Weifk 84 Bz sh), I HBENES
512 (SDE) X B b AR shAR A kA7 2 A8 .
dS=pn S, dt+ o S, dW,
FERIE A AR, W, B2Alzs), p BERAS, o BESIAS ., @i FmAss
it A B35 Bh 22 i %

from numpy.random import standard normal
from numpy import zeros, sqgrt
import matplotlib.pyplot as plt

S init = 20.222

P =1

tstep =0.0002
sigma = 0.4
mu = 1

NumSimulation=6

eolors = [ (212,27,31), (148,103,189), (229,109,0}); (41,127,214),
(227,119,194), (44,160,44), (227,119,194), (72,17,121), (196,156,148)]

# Scale the RGB values to the [0, 1] range.
for i in range(len(colors)):

¥, g, b = ecolorsl[il]

colors[i]l = (r / 255., g / 255.; b / 255.)
plt.figure(figsize=(12,12))
Steps=round (T/tstep) ; #Steps in years
S = zeros([NumSimulation, Steps], dtype=float)
x = range(0, int(Steps), 1)

for j in range(0, NumSimulation, 1):

S[§,0]= S_init

for 4 4n sf:=1]:
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S[j,i+1]=S[j,1i1+S[j,i]l* (mu-0.5*pow(sigma,2)) *tstep+ \
sigma*S[j,i] *sqgrt (tstep) *standard normal ()
plt.plot(x, S[j], linewidth=2., color=colors[j])

plt.title('%d Simulation using %d Steps, \n$\sigma$=%.6f $\mus$=%.6f

$S_05=%.6f ' % (int (NumSimulation), int(Steps), sigma, mu, S_init),
fontsize=18)

plt.xlabel ('steps', fontsize=16)

plt.grid(True)

plt.ylabel ('stock price', fontsize=16)

plt.ylim(0,90)

plt.show()

T EJER T H AT B2 ST 6 IRLAIEE R -

6 Simulation using 5000 Steps,
o = 0.400000 p= 1.000000 S, = 20.22000

]

stock price

]

1+

steps

7 — MR EF R T . fERTEF S EE T ST, W] A Hodrick— Prescott i % 3k
RS — AT B S A B - T 2K
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Stock price of FB from May. 2012 to Dec. 2014

Stock Price

0 00 200 300 200 %00 500 700
Days

XH, A7 F) F matplotlib )T AF £ finance f24E—4H M 2012 4E 5 H 8] 2014 4F 12
HHI M85 HE . FF matplotlib £ 7 # hold ¥, FRATAT LA — 41 A6 il 26 & B At
Eppas, BB .

from matplotlib import finance
import matplotlib.pyplot as plt

import statsmodels.api as sm

titleStr='Stock price of FB from May. 2012 to Dec. 2014
plt.figure(figsize=(11,10))

dtl = datetime.datetime (2012, 05, 01)
dt2 = datetime.datetime (2014, 12, 01)
sp=finance.quotes_historical yahoo('FB',dtl,dt2,asobject=None)

plt.title(titleStr, fontsize=16)
plt.xlabel ("Days", fontsize=14)

plt.ylabel ("Stock Price", fontsize=14)

xfilter = sm.tsa.filters.hpfilter(sp[:,2], lamb=100000) [1]
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plt.plot(spl[:,2])
plt.hold (True)
plt.plot (xfilter,linewidth=5.)

B TiX a7, RARABEHI— N HEBA RS, siE & FHEAMAEM LR Fan, e
Bl — N2 R4, http:/briansimulator.org R34 F A —AN 3K 46 BE W5 #5 Bh AR PR 44 2 — 4>
MR, RATLLABTAEE AR PR T 24075

8.14 (SE4HE

FEMEAREZAHEENEF, XERMNBEE-TERBEF. IMESHER
B ENAIIHFB—RBERE=MEEES. EATEED, FSERTHTFRER.
BRIt Z4h, [E8BRAETTAXITEGES TH. RN RTRUEN & HEHIREBELZH
MAER, BRI LA LA F) T

ERMNE-ARENETF. F—THFRIAT -ITHFEESHERESULFHA
hamming REFAIU T B —MEFS, BAEABIT.

import matplotlib.pyplot as plt
from numpy import concatenate, zeros, ones, hamming, convolve

digital = concatenate ( (zeros(20), ones(25), zeros(20)))
norm_hamming = hamming (80) /sum(hamming (80))
res = convolve(digital, norm_hamming)
plt.figure(figsize=(10,10))

plt.ylim(0, 0.6)

plt.plot (res, color='r', linewidth=2)
plt.hold(True)

plt.plot (data, color='b', linewidth=3)
plt.hold (True)

plt.plot (norm hamming, color='g', linewidth=4)
plt.show()

FEX A F i, FATF A numpy B concatenate, zeros LA K% ones pREUE il & B 15
5, FIH hamming sREG= AP AIEBES, HFIH convolve RREUCE LB

MRELHE LB =T ESHER, IEFERES . BElESUEERES (res), HAIA
DEISRESRBUHY —f A4 2k, ITFEFR.

15 T XA F A, AT ABEILE S 8% random_data, 57 I HR % 8§ B it Ik
(Fast Fourier Transform, FFT), fCHS&NF AR :

import matplotlib.pyplot as plt

from scipy import randn
from numpy import fft
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plt.figure (figsize=(10,10))

random _data = randn(500)

res = fft.fft (random data)

plt.plot(res, color='b")

plt.hold (True)

plt.plot (random_data, color='r')
(

plt.show ()

06

05}

04

03} 4

02}

01}

Qu;..ll!!r y -..-....-!!-m

20 40 60 80 100 120 140 160

scipy H' 9 randn pREL AT LA A BEALAS 5 £dE , T numpy Y £t oA ERE 05 2 B P
HntApHe . FFH matplotlib X 5815 5 #1742 K, B2 TFTEZR, HbmLRFLL T MEM
TISEHES, HERERERHILES .
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-60 4 . " "
Q 100 200 300 400 500

EHE=0 T, B Bt A A scipy S REIE— R AR . TERE SR
Python RREGFIHFFBILGE R Z AT, ihFATZ0 0 — T B A anfar 4 Bh T 838 vl #i 4k .

EREFER S, RARFNBQREEAMEES, bR BEEREME R, R
J 5 P S £ P e FCHE — AR AT b, RS D M R I £ L e BR AR A AR B B — e e SR AR
B A P OB BB X . BAR X B BLGIF A ITA B A7 e, (B E D — A5 E
B A R ESAELEN . T AR & JRUR a0 F A scipy.misc.pilutil. Image() B 0K — i@
B R RER R

import scipy.misc as scm
from scipy.misc.pilutil import Image

# open original image
orig_image = Image.open('/Users/kvenkatr/Desktop/filter.jpg')

# extract image data into array
imagel = scm.fromimage (orig_image)
# invert array values
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inv_image = 255 - imagel

# using inverted array values, convert image
inverted image = scm.toimage (inv_image)

#isave inverted image
inverted image.save ('/Users/kvenkatr/Desktop/filter invert.jpg').

e 1 45 T P G P B s

Hefolith, o FHANTT eRARCAT LAXTE o] Pl 45000 i 2% P 8 5%

convolve () Multidimensional convolution.
correlate() Multi-dimensional correlation.
gaussian_filter() Multidimensional Gaussian filter

FE M3 http:/tinyurl.com/3xubv9p | AT LA 1| KR U858 pR AL 1 S B 1 3K o

8.1.5 =FEHIE

fE Python H#| H] matplotlib £ AT LASC B Sh I #4F, B 2K HIMEL SRR A MP4 #5XHY
SCF, HELVSEE I, H Python i /E3h il Y BEA AL BRANT

import numpy as np
import matplotlib.pyplot as plt
from matplotlib import animation

# Set up the figure, axis, and the plot element to be animated
fig = plt.figure()

ax = plt.axes(xlim=(0, 3.2), ylim=(-2.14, 2.14))

line, = ax.plot([], [], lw=2)

S Z N matplotlib FHN#K animation £, & E AR, HFERFLEN2EZR (B
E—FEHL) . WTFFR:

# initialization function: plot the background of each frame
def init () :
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line.set data([], [])
return line,

ST UR TIAE Shim Z |, T 2T 2K thie, Ee Y shm i & — M) @ — 45
RHAIREZE, AR ANF .
# animation function. This is called sequentially
def animate (i) :
X = np.linspace (0, 2, 1000)
xval = 2 * np.pi * (x - 0.01 * i)
y = np.cos(xval) # Here we are trying to animate cos function

line.set_data(x, y)
return line,

1E animation PRELH, WIEAE A, & X x My B[ ZEE1E, HiREHF2LRTE:

anim = animation.FuncAnimation(fig, animate, init_func=init,\
frames=200, intexrval=20, blit=True)

anim.save ('basic_animation.mp4', fps=30)

plt.show()

S R /9 2 i) X 42 38 ik FuncAnimation p= 45, 7E FuncAnimation BRI £ il A ¥ 46 16 R 5K
init() A3 i PR %YL animate(), JFi% e 3him A S, RRPRWIEL DL K iR X HESH . S8
blit=True F7< HA ) [ 7 % 8% Y #7 A B (blit=False F/R/R2:7 28— HAENIE) .

R FE—AshimE Z /], TR E L %L% T mencoder B¢ ffmpeg, &N, 7EiE1T
BFaT 2 H B UL T 4512 ValueError: Cannot save animation: no writers are available. Please

install mencoder or ffmpeg to save animations.

THERE A RER T =R L (U0 sin 3K cos) KIS

-15¢% E
-2 .0 i i
00 05 10 15 20
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PRAT LA IR G719 MP4 SCF kB HTML _E#EAT IR, Jf@ A 42 F f R i
KWE B

1E https://jakevdp.github.io/blog/2012/08/18/matplotlib-animation-tutorial/ |4 Hi Jake Vanderplas
il 4E /) A R i) XU 3l 0], 7E http://matplotlib.org/examples/animation/dynamic_image2.html
AR AR B — A sh A R Bhi

FIHBT AL, ABE2THE M —Snl B4k Jr sk, MG WMAILE Python #1742, 1
B AR AR B A XA AT AL SCE (A MP4 ) o 55 Ab— B E B AT B AT Ak i R T
JavaScript B A] B4 7 . X AP AT AL 7 B RE B R M b 7E Web DU L TR, JFHAE
KK —H WS shE. »H—Fm, EEER (SVG) BRIEFRITHAT L, EH
BAZMEE R/ T A RARATH 57 B8 0T K15 TIRZ A e,

8.1.6 FlIF HTMLS #{Ta] 14t
—A~ SVG 11 faj B B JE F H feGaussianBlur 22l [RI B8, {CHANTF .

<svg width="230" height="120" xmlns="http://www.w3.0rg/2000/svg"
xmlns:xlink="http://www.w3.0rg/1999/x1link">
<filter id="blurMe">
<feGaussianBlur in="SourceGraphic" stdDeviation="5" />
</filter>

<circle cx="60" cy="80" r="60" f£ill="#E90000" />

<circle cx="190" cy="80" r="60" £ill="#ES0000"
filter="url (#blurMe)" />

<circle ex="360" cy="80" r="60" fill="#4ESBO1l" />

<circle cx="490" cy="80" r="60" f£ill="#4ESBO1"
filter="url (#blurMe)" />

<circle cx="660" cy="80" r="60" £ill="#0O080OFF" />

<circle cx="790" cy="80" r="60" f£ill="#0080OFF"
filter="url (#blurMe)" />

</svg>

RIS B 210 60 HE AR, (BUE5E —ANRBAE A TSRS X0, 4
L f 2% o A (o [ B B A AR R A RRAE (O TR B9800, ¥ WL http://knapdata.com/dash/
html/svg_circle.html) . 33 $6[5] B 9 FEHZ N F 181 BT
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LA Z R BAREE P —3 2, AR IERRA & — AR, BATZ A
AR BB B R ABE? ILRITREWAHIT, BT HFE I HRF
A EBIMEREN (FEREEL T, "TREA IE—FSME) . ARILATVEA T BRI,
AR e i ?

English
Speaking

Spanish

HRET LAFI A Python FEFE4: 1 SVG W REMR, EARBIT .

import os

display prog = 'more' # Command to execute to display images.

svcount=

T

class Scene:

def

def

def

% (self

__init_ (self,name="svg", height=400,width=1200) :

self.name = name
self.items = []
self.height = height
self.width = width

return

add (self,item): self.items.append (item)

strarray (self) :
var = [ "<htmls>\n<bodys>\n<svg height=\"%d\" width=\"%d\" >\n"

.height,self.width),

" <g id=\"setttingsa\">\n",
n <filter id=\"dropshadow\" height=\"160%\">\n",
" <feGaussianBlur in=\"SourceAlphal\"

stdDeviation=\"5\"></feGaussianBlur>\n",

" <feOffset dx=\"0\" dy=\"3\"

result=\"offsetblur\"></feOffset>\n",

n <feMerge>\n",
n <feMergeNodes></feMergeNodes>\n",
n <feMergeNode in=\"SourceGraphic\"></

feMergeNode>\n",

" </feMerg>\n",

iy </filter>\n"]
for item in self.items: var += item.strarray()
var += [" </g>\n</svg>\n</body>\n</html>"]
return var
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def write_svg(self,filename=None) :

if filename:

self.svgname = filename
else:

self.svgname = self.name + ".html"
file = open(self.svgname, 'w')
file.writelines(self.strarray())
file.close()
return

def display(self,prog=display prog) :
os.system("%s %s" % (prog,self.svgname))
return

def colorstr(rgb): return "#%x%x%x" % (rgb[0]/16,rgb[1]/16,rgb[2]/16)

class Text:
def __ init__ (self, x,y,txt, color, isItbig, isBold):
self.x = x
self.y = y
gself.txt = txt
self.color = color
self.isItbig = isItbig
self.isBold = isBold
def strarray(self):
if ( self.isItbig == True ):
if ( self.isBold == True ):
retval = [" <text y=\"%d\" x=\"%d\" style=\"font-
size:18px; font-weight:bold;fill:%s\">%s</text>\n" % (self.y, self.x,
self.color,self.txt) ]
else:
retval = [" <text y=\"%d\" x=\"%d\" style=\"font-
size:18px;fill:%s\">%s</text>\n" % (self.y, self.x, self.color,self.
txt) ]
else:
if ( self.isBold == True ):
retval = [" <text y=\"%d\" x=\"%d\" style=\"fill:%s;font-
weight:bold;\">%s</text>\n" %(self.y, self.x, self.color,self.txt) ]
else:
retval = [" <text y=\"%d\" x=\"%d\" style=\"£fill:%s\">%s</
text>\n" % (self.y, self.x, self.color,self.txt) ]
return retval

class Circle:
def _ init__ (self,center,radius,color, perc):
self.center = center #xy tuple
self.radius = radius #xy tuple
self.color = color #rgb tuple in range(0,256)
self.perc = perc
return

265
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def strarray(self):
global svcount

diam = self.radius+self.radius

fillamt = self.center[l]-self.radius - 6 + (100.0 - self.
perc)*1.9

xpos = self.center[0] - self.radius

retval = [" <circle ex=\"3d\" cy=\"3d\" r=\"Fd\"\a" %\

(self.center[0],self.center[1],self.radius),

n style=\"stroke:

er:url (#dropshadow) \" />\n" % colorstr(self.color),

%$s;stroke-width:2;fill:white;filt

" <circle clip-path=\"url (#dataseg-%d)\" £ill=\"%s\"

ex=\"%d\" cy=\"%d\" r=\"gd\"\n" %\
(svcount,
center [1],self.radius),
" style=\"stroke:rgb(0,0,0)

index:10000;\" />\n",

"<clipPath id=\"dataseg-%d\"> <rect height=\"%d\"

width=\"%d\" y=\"%d\" x=\"%d\"></rect>" % (svcount,diam,
diam,fillamt, xpos) ,
"</clipPath>\n"
1
svcount += 1
return retval

def languageDistribution() :

scene = Scene('test')

scene.add (Circle((140,146),100, (0,128,0),54))

scene.add (Circle((370,146),100, (232,33,50),42))

scene.add (Circle((600,146),100, (32,119,180) ,65))
scene.add(Circle((830,146),100, (255,128,0),27))
scene.add (Text (120,176, "English", "white", False, True))
scene.add (Text (120,196, "Speaking", "#e2e2e2", False, False))
scene.add (Text (340,202, "German", "black", False, True))
scene.add (Text (576,182, "Spanish", "white", False, True))
scene.add (Text (804,198, "Japanese", "black", False, True))
scene.add (Text (120,88, "54%", "black", True, True))
scene.add (Text (350,88, "42%", "black", True, True))
scene.édd(Text(SBS,BB,"65%", "black", True, True))
scene.add (Text (815,88, "27%", "black", True, True))

scene.write_svg()
scene.display ()
return

if name == "'

__main_': languageDistribution/()

;stroke-width:0;z-

colorstr(self.color),self.center[0],self.

BB T A RATRI T —FQIEE SR AT AL SVG KR 8 B . BL7E Python HHATR

ZHAM SVG A ilids, (HEA —Fh 5 ik RS i i
Julia, WAHRSEIREGEATRTTER T, Julia BF 3EHL, HIEHW

L SR . HAb AR =, W

A AT EUE
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RIS S e

8.1.7 Julia #1 Python HHAXE|

Julia 2 —[TZh B M RBEIET . KM, Julia WRCEIATLLY C H#IHE, BEH Julia 2
—MEZEXE . EUR . FETHLES LR Fifds (JIT iifar) . RATEM, 7E Python 1,
M T RERSHE C M Python 455 I, #RATLAEAH M Cython,

Julia B)—2£ B ZEMRATF

QBRBCRM CiEF R

Q BAWNERERES

QEf lisp &

Q 7T LUF A PyCall £k 5 A Python H1 A K%K

Q TR E$ERA C iR %k

Q & Tttt

Q P AE XHYZERIFNN AR PAT 3 —FE R

B4R Julia 5 C #l Python AR ZMHMLZAL, (HIZH] Julia 37 7E— MA R —F EH 2
— I IH RIS S -

D3.js (H:# D3 2 DDD # i 5, B document-driven data) J& X Python # B34 /1 1Y
A ILALHESE .

8.1.8 A D3.js #1TeIk

D3.js & — ™ A T /& B0 E B ) _E $0HE 9 JavaScript B8, & REASFIFH HTML . SVG il
CSS R EE -

D3.js KRR B 33 RAER (DOM) H, HIEATEAF A CSS3. HTML Fl SVG K J&
IR SEHE . BHE—25, JavaScript A AR, M EEHE S A HAR T,

Mike Bostock 7 7 ¥ 4 AT P4k /N 4H 132 T A B 6 35 T D3.js. —JF 4R, Mike 7 H 48
Al AL /N YRR B2 AL R i 4E T Protivis, % )& Protivis {48 4 T D3, Mike Bostock. Vadim
Ogievetsky fil Jeffrey Heer &% | —ka @ & “ Data-Driven Documents” BJ3CEE ., YRA] LM
http://vis.stanford.edu/papers/d3 Wil -3 F|iX 5k LFE .

FESEERAE AR, D3 js MREA S A CSS MY £E48 N DOM 5 i b BEAT I 4%, 7
FIH jQuery JeabeAhe], Hikn.

d3.selectAll ("p") // select all <p> elements
.style("color", "#FF8000") // set style "color" to value "#FF8000"
.attr("class", "tin") // set attribute "class" to value "tin"

Aatkp(vxn, 20): // set attribute "x" to 20px
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D3 f— A A A DOM MBLHI, AR AT LUK 4 AR IR EIE U L o
FI— A A SR KA RS, VRATLUFI A JavaScript () S 7E /] AL
JEw HERIERINFAIIT A, 7E http://bost.ocks.org/mike/ X35 I 4 K & X # mT WAL J7 i 14 451
Fo FHEHZE— D3 WAL £

Date: 01/05/2011
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YR E SR USRS AR L n] Ak 457, {HJE7E http:/christopheviau.com/d3list/gallery.
html#visualizationType=lollipop 2L F 2, FEREXIZIRNFHZA R 5 218
P& BB AR R EEAG]F. /R0 KL http:/tinyurl.com/p988v2u b 3KER (A< FEHif
H & Bl A6 1) .

8.19 (k&

5 D3 #itk, Python hAMREME . HEAME RN, RGBT
B, Biin, Python 2R L HAMFE MBUEITHMBA T ERIME, HvEEFARRIE
HWAT o ‘

VLA H B A A A 0 B0 nT AL BIME T B A Z, Plotly (https:/plot.ly) J& A —~,
Python Y & £ P 25 1T LA M https:/plot.ly/python/dashboard/ 3k 45 . i FAXE & E LA B
Wk, FrULIRATE AR A LI I REFFIEM . Splunk #2447 SDK kA& AT
Python f{X % #% ( http://dev.splunk.com/view/SP-CAAADSR )., Pyxley 2 {FUMES, E
H.A7 Python A1 JavaScript FUfE#, REMSAI LT i A E . — Splunk Dashboard (1
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BlFanF .
The Rising Popularity of the Superbow!
Superbowl! Audience and Ad Prices, 1968-2008 -
P o i :
w— Co5t0:30 Ad {$000) 1 —
2000
08e+5
2 1500 .
§ 0.7e+5 g
g
ok - 0.6e+5
500 0.5e+5
0 D4er5
1970 1975 1980 1985 1990 1995 2000 2005
Data: TVbytheNumbers.com

FERERT —4 Plotly 61+, BBl l— M EBERAE . A HEBROER,
A] UL http://tinyurl.com/pwmg5zr .

8.2 L%

AEYR T RTLE R B M AIERE, ANl Python #4755 ab A m . 1Ah, HATH
BT Python 5 D3.js Al Julia (257, BE TMAIMKL, Mo, EITIRT —Lf55 43K
BlF, M43 7 A numpy F1 matplotlib I EAIFNEFE 5 5E T,

BAMLIHE T — D shE R F 5, B T i@ Python A B MP4 A8 X B 3h il . F AT
LT Julia 5 Python, F51H Julia BY—28fEF, I TEMZBEHZESR,

Mifa, JATBART D3.js BE %, 5&IAE T JavaScript 7] ¥ 1k T EL Al Python 2 [H] ) 2=
5. BE, RIS TACERE Lol FHMEDT, 5] —a] 85T Python [LERAYE



‘BEENEBEEN BEES
‘SEEEEEE ¥ =B
‘gE ® mE #
‘E o= T
Pomm W
: B ER

W oW mue

& B

: e
Fppocridlie B %

PREIRZRA AL

H 1991 4ELA3k, Python ZE|IARZBL2EZK M TRITA KD . numpy. scipy 1 matplotlib
XL T TR Rl — N 5 B9 IPython Y YE 2% #L I, Sage 7] LAfF UL AR
¥, a8 TR B MBS S R B, 55— 32 W 1 3K {44 & pandas,
B AT LA AL B 5 2 i8R 4R .

A Z# 1T 2] Lz 1T Ml %% %8 Python #2 /¥, Continuum 9 # Anaconda #t /& H -+ —14-,
Anaconda MIEHZ7E FEBAEMIHEFE, RABELENRMAE., EBIF5E M Python A
B & Aar 17T THJZ conda, Spyder 24w 2% .

o, &% Spyder EHHEI, HABHATRMLENZANLTR., EERFHRAS, &
KOLAEFERH, —PHn Ll A FEMLREA AN,

Conda Z:i8

Conda E— 247 T.H, ATEHFEEA Python BMAE, MARH pip. AR JLF
FEA MR, LEROEBTE, L RAEIAF conda FEE 25 A 3 Python
B, XA TR SRERSM a5 g M AR OC R, B BIR A [H i 4 4
BHEGTRE TERE, I TREIETEZTTH conda £HFARA, RATLATE Python Hi4i A
conda --version. i, T @/R conda 3.18.2 iR,

Conda LR XM ARG H R, WIEFELGH conda BF, T HIHEH I TER
B, fFABCE PATH 2R, e H bin HR.
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$ conda install scipy

Fetching package metadata: ....

Solving package specifications:

PR

PECRFATIUL, o0

Package plan for installation in environment /Users/MacBook/anaconda:

The following packages will be downloaded:

package | build
_____________________ |____--_----_-_-_-
flask-0.10.1 | py27 1 129
itsdangerous-0.23 | py27_0 16
jinja2-2.7.1 | pPY27_0 307
markupsafe-0.18 | py27 0 19
werkzeug-0.9.3 | py27_0 385

The following packages will be linked:

package | build
_____________________ |________-_-___-_-
flask-0.10.1 | py27 1
itsdangerous-0.23 | py27 0
jinja2-2.7.1 | py27 0
markupsafe-0.18 | py27 0
python-2.7.5 | 2
readline-6.2 | 2l
sqlite-3.7.13 | 1
tk-8.5.13 | 1
werkzeug-0.9.3 | py27_0
z1ib-1.2.7 | 1

Proceed ([yl/n)?

AR AR S B 3R TP EAER.
44 Y A AT conda SEETAR AR A — ) 1
$ conda update matplotlib

Fetching package metadata: ....

Solving package specifications:

KB
KB
KB
KB
KB

271
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Package plan for installation in environment /Users/MacBook/anaconda:

The following packages will be downloaded:

package | build

___________________________ |___----__-_______

freetype-2.5.2 | 0 691 KB

conda-env-2.1.4 | py27_0 15 KB

numpy-1.9.2 | py27_0 2.9 MB

pyparsing-2.0.3 | py27_0 63 KB

pytz-2015.2 | pPy27_0 175 KB

setuptools-15.0 | py27 0 436 KB

conda-3.10.1 | py27_0 164 KB

python-dateutil-2.4.2 | pYy27_0 219 KB

matplotlib-1.4.3 | npl9py27 1 40.9 MB
Total: 45.5 MB

The following NEW packages will be INSTALLED:
python-dateutil: 2.4.2-py27 0
The following packages will be UPDATED:

conda: 3.10.0-py27 0 -=> 3.10.1-py27 0

conda-env: 2.1.3-py27_0 --> 2.1.4-py27_0

freetype: 2.4.10-1 --> 2.5.2-0

matplotlib: 1.4.2-npl9%py27 0 --> 1.4.3-npl9%py27_1

numpy : 1.9.1-py27_0 --> 1.9.2-py27_0

pyparsing: 2.0.1-py27 0 --> 2.0.3-py27 0

pytz: \ 2014.9-py27_0 --> 2015.2-py27_0

setuptools: 14.3-py27 0 -=> 15.0-py27_0

Proceed ([yl/n)?

ArHE, g conda ZERMGAW N EL LT, Flan, AT %% wordcloud,
TTUATFARE 4 IR

#step-1 command

conda install wordcloud
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Fetching package metadata: ....

Error: No packages found in current osx-64 channels matching: wordcloud

You can search for this package on Binstar with
# This only means one has to search the source location

binstar search -t conda wordcloud

Run 'binstar show <USER/PACKAGE>' to get more details:

Packages:

Name | Access | Package Types |

derickl/wordcloud | public | conda |
Found 1 packages

# step-2 command

binstar show derickl/wordcloud

Using binstar api site https://api.binstar.org
Name : wordcloud
Summary:
Access: public
Package Types: conda
Versions:
+ 1.0

To install this package with conda run:

conda install --channel https://conda.binstar.org/derickl wordcloud

# step-3 command

conda install --channel https://conda.binstar.org/derickl wordcloud
Fetching package metadata: ......

Solving package specifications: .

Package plan for installation in environment /Users/MacBook/anaconda:
The following packages will be downloaded:

package | build

cython-0.22 | py27_0 2.2 MB
django-1.8 | py27_0 3.2 MB
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pillow-2.8.1 | py27 1 454 KB
image-1.3.4 | py27_0 24 KB
setuptools-15.1 | py27_1 435 KB
wordcloud-1.0 | npl9py27_1 58 KB
conda-3.11.0 | PY27_0 167 KB

Total: 6.5 MB

The following NEW packages will be INSTALLED:

django: 1.8-py27 0
image: 1.3.4-py27 0
pillow: 2.8.1-py27_1
wordcloud: 1.0-npl9py27 1

The following packages will be UPDATED:

conda: 3.10.1-py27 0 --> 3.11.0-py27 0
cython: 0.21-py27 0 --> 0.22-py27 0
setuptools: 15.0-py27 0 ==> 15.1-py27_1

Finally, the following packages will be downgraded:
1ibtiff: 4.0.3-0 --> 4.0.2-1

Proceed ([yl/n)? y

Anaconda J&— i F TRHATHE 1) 2 9% Python 4T, % & 17 AEL % Python 2.x &
Python 3.x, LLK 100 24~ & WX F L LA Python {4 f1. Anaconda 7] LA IR A
FIVCHECAN[R] Python WUAHY A & L IAEE

| Anaconda % 3% 5Kk AL
TR E/R T Anaconda IRES i BT A #4440 .

conda list
Anaconda # # BY ) 4K 4 43 & Astropy. Cython, h5py. IPython, LLVM, LLVMpy.

matplotlib, Mayavi. NetworkX. NLTK., Numexpr, Numba, numpy. pandas., Pytables,
scikit-image . scikit-learn, scipy. Spyder. Qt/PySide #1 VTK,
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N T K4 Anaconda ZH R, F A2 T A conda list A4, AP R R B
IR R 3 W T A SR, b, VRUUAT LLTE 2435 FN 858 & A6 BSR40 51 3% R K
Continuum Analytics FTE4H{5 B .

Ak, VREAT LLRTE H R e — L, Biltn, A pip install #3542k {#H setup.py 9
B, RAENTEM T A conda L2542, {H Anaconda th A F¢ 5 B 345 Python
BT EMEH.

[Python A & 5L ty, 123 5% 71 3 # # JHl . IPython S % % % 7#& Python. GNU Readline
o PyReadline 2 /&, Anaconda 1 Canopy %A 5% . ix ¥ T4, & % o4 — 3k ff & % 4
#E A W Python R#h, T—F, RNEZLEH TEXANF %,

B A0 i h

XA AL E] 1) JLA Python B LA KA N (9 33k, 38 1o 330 26 ) 1] LA R A3 K 2105
BEER:

Q IPython: ZEAIHE M FEELEM (http:/ipython.org)

Q NumPy: &M T 245 M tERE A & i15 (http://www.numpy.org) .

Q SciPy: @M TREEHEE L (http:/www.scipy.org)

Q Matplotlib: & H T1£52 B 2 A YA H i E A1 44T (http://matplotlib.org) .

Q matplotlib-basemap: matplotlib #7—~Begt THA (http://matplotlib.org/basemap/)

Q Seaborn : & ] T matplotlib #5815 7T #84L ( http://stanford.edu/~mwaskom/software/
seaborn) .

Q Scikit: & T Python HAYHLAF2~>] (http://scikit-learn.org/stable) .

Q NetworkX: & H TAb¥E# (http:/networkx.lanl.gov) .

Q Pandas: & H T4t AL —Fp 558 (http://pandas.pydata.org) .

Q Python Imaging Library (PIL) : i& T B4 B E % (http://www.pythonware.com/
products/pil) .

Q PySide : {E N EJEH /7 1 ( graphical user interface, GUI) A9 Qt #M U (http://qt-
project.org/wiki/PySide) .

Q PyQt : 5 PySide 25, {HIFATUEAIE] ( http:/www.riverbankcomputing.co.uk/software/
pyqt/intro) .

Q Cython: i& I T7E Python H{# H C f{#% (http://cython.org).
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5T matplotlib

matplotlib £ {6 AL & 1R 2 (E +E B i vl ARAL B R B T3 o o RA R A BHEAR B P i
DIRE . MRBEHE B matplotlib, FIS% T M :

U http://www.labri.fr/perso/nrougier/teaching/matplotlib/

U http://matplotlib.org/Matplotlib.pdf

YR AT A B B AT 5] A A AR, XSl P i 4 PR AR 15 SRR 5| ) .
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BEEREEMIEK, SEMRNEIENRES, SEYRELEFSERYRMIIGRNE LS LR,
BIMHIR. LR, HERAEMMIASHATALEXEE, ABHET APythonf B X RHREAT LA —L
AEFE, FAHRSFRAFSORG, thin, HETE, WEHEE, SitNREEY, UREEFSMNES,

o Uk, EIE. REEE, FHBHIEMRHBIRTAMLIESR
RBAT AT %, FIEIERTAL A RERD]
IE UL E RS H S E A E N UEE RS A S (6 Y #R S AR R &0 R

o IBRRAMPythonEBA HEMATLAB— BN MEITE TR, RE—LEENEBIOEIESH
R ZPythonfE & B ST 2 FURAE X T H 1 B AT L ERF
T H 1+ 4Pythonf H dkJavalS % —FhikiE, AR AAPythonTEHL 283 =] FUZUE A RN L 37 5%
bt i PythonFI E M ATARAL 3%, EL#EJulia R —FhE FJavaScripthItEZR ( #AD3.js )

% HPythontf 5NoSQL ( fHive ) & ER, EAHRRERSHERER
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