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@S & shen@ubuntu: ~

shen@ubuntu:~$ python
Python 2.7.12 (default, Nov 19 2016, 06:48:10)

[GCC 5.4.0 20160609] on linux2
Type "help", "copyright", "credits" or "license" for more information.
>
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T35 2 K& Python 3, Jir LURH{# F Anaconda5e FiPython 3]
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R E R “open terminal” iy 2 ) I %, A4 cd Downloads/)5 )
A E TECHM BT, 81742  bash  Anaconda3-4.4.0-Linux-
x86_64.sh, 4% % (Anaconda3-4.4.0-Linux-x86_64.shi& % SC 14
20, WE1-2R.

shen@ubuntu: ~/Downloads
shen@ubuntu:~/Downloads$S bash Anaconda3-4.4.0-Linux-x86 _64.sh

elcome to Anaconda3 4.4.0 (by Continuum Analytics, Inc.)

In order to continue the installation process, please review the license

K]1-2
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openssl

The OpenSSL Project is a collaborative effort to develop a robust,
commercial-grade, full-featured, and Open Source toolkit implementing the
Transport Layer Security (TLS) and Secure Sockets Layer (SSL) protocols as
well as a full-strength general purpose cryptography library.

pycrypto
A collection of both secure hash functions (such as SHA256 and RIPEMD160),
and various encryption algorithms (AES, DES, RSA, ElGamal, etc.).

pyopenssl

A thin Python wrapper around (a subset of) the OpenSSL library.

kerberos (krb5, non-Windows platforms)
A network authentication protocol designed to provide strong authentication
for client/server applications by using secret-key cryptography.

cryptography
A Python library which exposes cryptographic recipes and primitives.

Do you approve the license terms? [yes|no]
>>> Please answer 'yes' or 'no':
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Please answer 'yes' or 'no':

- yeS

Anaconda3 will now be installed into this location:
/home/shen/anaconda3

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation
- 0Or specify a different location below

[/home/shen/anaconda3] >>>
PREFIX=/home/shen/anaconda3
ing: python-3.6.1-2 ...
_license-1.1-py36_1 ...
: alabaster-0.7.10-py36 0 ...
: anaconda-client-1.6.3-py36_0 ...
: anaconda-navigator-1.6.2-py36_0 ..

Kl1-4

BESHIT—RIINEE, MHERR 25 Anaconda JIAISIEAR
&, XBEEFEMA, WEI1-5077R,

Python 3.6.1 :: Continuum Analytics, Inc.

creating default environment...

installation finished.

Do you wish the installer to prepend the Anaconda3 install location
to PATH in your /home/shen/.bashrc ? [yes|no]

[no] >>> yes

Prepending PATH=/home/shen/anaconda3/bin to PATH in /home/shen/.bashrc
A backup will be made to: /home/shen/.bashrc-anaconda3.bak

For this change to become active, you have to open a new terminal.

Thank you for installing Anaconda3!

Share your notebooks and packages on Anaconda Cloud!
Sign up for free: https://anaconda.org
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shen@ubuntu: ~

shen@ubuntu:~$ conda list
# packages in environment at /home/shen/anaconda3:

license x py36 1

py36_60

npl112py36_0

0. py36_0

-navigator 0 py36 0
-project
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@ python
Python 3.6.1 |Anaconda 4.4.0 (64-bit)| (default, 11 2617, 13:09:58)
[GCC 4.4.7 20120313 (Red Hat 4.4.7-1)] on linux
Type "help", "copyright”, "credits" or "license" more information.

Stopped python
shen@ubuntu:~$ python3
Python 3.6.1 |Anaconda 4.4.0 (64-bit)| (default, 11 2017, 13:09:58)
[GCC 4.4.7 20120313 (Red Hat 4.4.7-1)] on linux
Type "help", "copyright", "credits" or "license" more information.
-
[7]+ Stopped python3
shen@ubuntu:~S python2
Python 2.7.12 (default, Nov 19 2016, 06:48:10)
[GCC 5.4.0 20160609] on linux2
Type "help", "copyright", "credits" or "license" more information.
>>>
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shen@ubuntu:~$ ipython
Python 3.6.1 |Anaconda 4.4.0 (64-bit)| (default, May 11 2017, 13:09:58)
Type "copyright", "credits" or "license" for more information.

IPython 5.3.0 -- An enhanced Interactive Python.
?

? -> Introduction and overview of IPython's features.
pequickref -> Quick reference.

help -> Python's own help system.

object? -> Details about 'object', use 'object??' for extra details.

1

IRYSE i 42 Ja Bl H i I s &
Ak, LB spyder 48 3l A W g4 48 Spyder, & 1-9F
/I\ o
File Edit Search Source Run Debug Consoles Projects Tools View Help
DeB%E0 pBICE NEE=cEnE BX /¢ homeishen LX)
Editor 5| Variable explorer & X
M| temppy* X & % o
Name ~ Type Size Value
s str 1 Hello, world
import re
s = "He
11 print(s)
Variable explorer | File explorer  Help
IPython console
] Console 1/A X o
In [2]: import re
vt 5 = 'Hello, World
+oet print(s)
Hello, World
In [3]:
Python console  History log  IPython console
Permissions: RW  End-ofdines: LF  Encoding: UTF-8 Line: 11 Column: 9 Memory: 4%
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OS5 shen@ubuntu: ~

khen@ubuntu:~$ java -version
he program 'java' can be found in the following packages:
* default-jre

gcj-5-jre-headless

openjdk-8-jre-headless

gcj-4.8-jre-headless
gcj-4.9-jre-headless
openjdk-9-jre-headless
ry: sudo apt install <selected package>
shen@ubuntu:~$

K1-11
5 53| OracleE W

Chttp: //www.oracle.com/technetwork/java/javase/downloads/jdk8-
downloads-2133151.html) #EINF R ) RO, X HEERE  jdk-8ul3l-
linux-x64.tar.gz. BRIA T E|Downloads X ¥, 2 5l a4 sudo
su, FINER, VIRBEHAS AT THMRE; REmAmS o
"oust’ o, PIERE] wsr XM SRR, o o tar-zxvf
' /home/shen/Downloads/jdk-8ul31-linux-x64.tar.gz’ ¥ L4680 E (F
B XEABAEEEAENLX TS o 847 mv jdk1.8.0_131 jdk-8,
g ST A i 44 jdk-8.

B RIEM RAGRCE U, 81T gedit/etc/profile, FTH XA, 1EXC
s Ja AL AR



export JAVA HOME=/usr/jdk-8
export JRE HOME=SJAVA HOME/jre
export CLASSPATH=. :$CLASSPATH:$JAVA HOME/lib:$JRE HOME/lib

export PATH=SPATH:$JAVA HOME/bin:$JRE HOME/bin

B J5184T source/etc/profile, fFRCE AR . FHIRATH Java 5
WAS, WIDVER B2 m ), tnE1-12r.

0S5 shen@ubuntu: ~

shen@ubuntu:~$ java -version
java version "1.8.6 131"
ava(TM) SE Runtime Environment (build 1.8.0 131-bi1)

ava HotSpot(TM) 64-Bit Server VM (build 25.131-b11, mixed mode)
shen@ubuntu:~$
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ZI, SRR X Java R BE S, #E N oREUAT P23 PyCharm | .

3.PyCharm% %%

PyCharm HiJetBrains 2 7] #& i 1 — 2K & [ TH T-Python ) 4 4 25 -
B T IREHF B, AR Z R 2 fEPyCharmH 12 17 i
El/Jo PyCharm7r AtEIX R (%) TR, —MAXoh 28 H 1.
YN T BRI AT LW SE T, A B 2 AT DAR A2 B 280 i
PR BT HBR, — AR PRaiRe s izl . X B LA X AR 2238y
i, Tk A — R

56t APyCharm® M (https: //www.jetbrains.com/pycharm/) T %X
R, BUA T EE|Downloads SR T o 2 JEiE T an & U 2|3
e, JFATRER, ARSI,

cd Downloads/

tar —-xzf pycharm-community-2017.1.4.tar.gz

INEEIE od  pycharm- comrnunity—2017 1.4/bin/ Y1 H X265
PyCharmZ 2% A I o« 1817 /pycharm.sh, HiRZd . 22506
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x Complete Installation

Import PyCharm settings from:
) Custom location. Config Folder or installation home of the previous version:

® Do notimport settings

oK
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AN EEE, kBN E, P OK %4, A 7 Zn f Bl
A, Wk 1-14P778

PyCharm Community Edition Initial Configuration

Keymap scheme: \ Default for XWin ﬂ
IDE theme: IntelliJ n
Editor colors and fonts: ‘ Default n

» Click to preview
You can use File | Settings to configure any of these settings later.
[_] Enable opening Ffiles and projects from the command line

Script path: ‘/usr/local/bin/charm ‘

Create desktop entry (integrate in system menu)

| | Forall users

m j skip ‘ \ Help‘

K1-14
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Welcome to PyCharm Community Edition

@

PyCharm Community Edition

¢ Create New Project

Open

¥ Check out from Version Control «

#+ Configure - GetHelp -

K1-15
PyCharm #iE|RGH %> Python 8%, FrLA7EG)#EI0H AR
fixe, A AR 75 EE BN N AT Pythonfii AR, X HL%EH Anaconda$gfit i)
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New Project

Location: | /home/shen/PycharmProjects/PythonDA | | /:|
Interpreter: ~fanaconda3/bin/python v |?[
~fanaconda3/bin/python
Jusr/bin/python2.7

Jusr/bin/python3.5

=1 =3

K1-16
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File Edit View Navigate Code Refactor Run Tools VCS Window Help

" PythonDA |

Ctrl+X * New Scratch File

[l Copy ctribc ™ Directory
Copy Path Ctrlsshift«c - Python Package
Copy as Plain Text Python File

[l Paste Ctrl+V . HTMLFile

Find Usages Alt+F7
Find in Path... Ctrl+Shift+F

Replacein Path... Ctri+shift+R
Inspect Code...

Refactor »
Clean Python Compiled Files

Add to Favorites »

Show Image Thumbnails Ctri+Shift+T
Local History »

¢ synchronize 'PythonDA'

Show in Files

Directory Path Ctrl+Alt+Shift+2
i Compare With... Ctrl+D

Mark Directory as »
() Create Gist...

K1-17

Ctrl+Alt+Shift+insert

Copy Relative Path Ctrl+Alt+ShiFt+C  ma JUpyter Notebook

XA [ Hello.py, £ FRIMESCI. EH XTI, —frzi
H A B 1- 18R RIS, ROV IECE J9 I H 45 € Python i RE 45 o

—
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B MR, SEATECE RIW] (BRI DA 4R DL %

B File”fn %, SRJ5EFE“Settings” i 4) -

1 “Project Python DA”IEI T [1“Project Interpreter” -1, f£47{M
1% Anaconda XM FIfERERS, SRS KR E“Apply”s “OK”#%EHRITT,
wE -9 R CXHEA R E BN EHATRE) « sERdEisG
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(0. ) Project: PythonDA » Project Interpreter = For current project Resef
Appearance & Behavior Project Interpreter: | /homej/shen/anaconda3/bin/python | ‘?I
Keymap =)
Editor Packg /home/shen/anaconda3/bin/python
Plugins Jusr/bin/python2.7

usr/bin/python3.5
Version Control E Just/bin/pyt

| Project: PythonDA I

Project Interpreter

Project Structure 2]
Build, Execution, Deployment
Languages & Frameworks @
Tools

m ‘ CancelJ ’ Apply | [ Help |

K1-19
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File Edit view Mavigate gode Refactor Ryn Tools WCS Window Help

PythonDA - Hellopy 1;-
B Propect v i

@ o B Hellopy
PythonDA -/Pycharmprojects Pythanns

# Hello.py print{"Hello World")

External Libraries

Run© Halla
b Shone/shen/anacondal/bin/python /home/shen/PycharmProjects/PythonDA/Hello. py

Hello Wor

& |Prncess finished with exit code @

K]1-20
2 W 5E R 7 PyCharm P Z3E AL & .

1.1.2 7EWindows R 48 | #4 43t PythonZ£E 5l & 35

1.Anaconda (Spyder) H]z%E 5t &

£ Windows RGN HIABIRB AT LR TR, ERHEANE M
(https: //www.anaconda.com/download) F#%} B 1 %235 50, X BL2E
FikFtAnaconda 4.4.0 For Windows, Python 3.6 version, 64-BIT
INSTALLER GXELNEHREHINEBRA)  FE5EIE RNk
MAieAT . AP e B R E WA, BmmnE 121 fos
s GO A RN, V1R A1k s — N R, X HEE A] LLKF Anacondail
AN A&



2 Anaconda3 4.4.0 (64-bit) Setup — b4

Advanced Installation Options
:.J ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

[ ]add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)", This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and M5I binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system,

= Back Cancel

K1-21
ARG, P LU [win+RFERE (win f87FH Windows FRif
HI13258) iz4Temd, %I\ conda list, W1E1-22f 7.




B]1-22

ME1-22 7] DUE B R SHETEN T C A 2258, RonEEmth. [FH
FE, W] LLEE 21T B 3PythonfllIPython, #N&I1-23f 7R

j"ll‘

, use object?? for extra details.

Hello Vorld

& 1-23



Anaconda S i &5 A Spyderbk A LUE L #r 4 )5 8, 7] LAfEWindows
RGP R EREE R E3, KERARER T .

2.4 2 PyCharm

PyCharm 227 At fal B, E R NE W
(https: //www.jetbrains.com/pycharm/) F# %3 F, —Bok 52k
WA DXRRED AT . NEGERUE, XSRS RE 7 . — Rk FEBIA K
HRIA, A AEE BN E1-24 s B AR, FEARYE fFE A E R E
EHE o

& PyCharm Setup - X

E Installation Options

Configure your PyCharm installation

Create Desktop shortcut

| [[] 32-bit launcher 64-bit launcher

Create assodations

M .py

< Back Cancel

K1-24
X Bk et ety ) s PRy 7 X w5 py U oCER, 2R
Ja SR L AR SE R AT



Settings

Project: PythonDA ) Project Interpreter  +
Appearance & Behavior Project Interpreter:| @ 1.6.1 (~/anacondad/bin/python) I - o
Keymap
Editor Package Version Latest
plugins Babel 240 240
Bottleneck 1.2.1 1.21
Version Control Cython 0.25.2 0252
Project: PythonDA Flask 0.12.2 0122
Pr Dj“t |nlﬂp|’l‘.l" n Flask-Cors 302 302
HeapDict 1.0.0 1.0.0
Project Structure Jinjaz 2.0.6 29,6
Bulld, Execution, Deployment  MarkupSafe 0.23 * 1.0
Languages & Frameworks Pillow 411 411
PyWavelets 0.5.2 0.5.2
T PYYAML 32 312
Pygments 220 2.2.0
QtAwesome 044 0.4.4
QtPy 1.2.1 1.2.1
SQLAlchemy 1.1.9 = 1.1.11
Sphinx 1.5.6 » 1.6.2
Werkzeug 0.12.2 0.12.2
Xisxwriter 0.9.6 % 0.9.7
license 11
alabaster 0.7.10 0.7.10
anaconda 4.4.0
anaconda-client 1.6.3 1.2.2
anaconda-navigator 1.6.2
anaconda-project 0.6.0
m Cancel Help

K]1-25

AR KT PyCharmifEH, 7EFTTHIUbuntubh 5345 2N L&
fEWindows 248 FMEH 7 S HRLL, AR E T ZHE 1L RN

ZEM
1.1.3 =2 358 = T FE R 71k

XNTHFEME, ZREE=Ti R —PHECEREN R E. Mg FR
Z #i &1l 1T easy_install. python setup.pya% Ak % T8 % 25 11 I LB T ALY
oG, XN R UAARMEL 2, BRI B =P dss =77
FEWITJT 1. RBNARI AT YA E X e ik e i, Lk, X
67 AT DAAR G ] B M 22 B 4 K43 B 58 = J7 e o 1X B DA Ubuntuh 55 4y
15, Windows 24t T 1223 77155 2R AL

1./ HPyCharm % %% 55 = J5 ¢



T B R as iy, REAaMmsttinsg, wE1-2507K.
INE R E W E =TT ER 4T, % )55 d“Install Package”$%
FRPAT, anE1-26 17N

' Available Packages
E{-char | )

bkcharts 3 Description
characteristic /
r-highcharter | Version
1 3.04

Author

Daniel Blanchard

mailto:dan.blanchard@gmail.com
i| https:j/github.com/chardet/chardet

(] Specifyversion |3.0.4 ﬂ
() options

Install Package ‘ [ Manage Repositories |

K1-26

NI G, R 127 R R o



[C] Specifyversion |3.0.4
() options

Package 'chardet’ installed successfully

Manage Repositories

K1-27
— M W EAE X AR AR 1S 3], JFRE I 24 . (HA& 4 mHE
DRl A At JER DR — S E AR N B B 3 o e e 2 s, ) DL 23l Ad N T i
%o
.18 F conda‘%Z 25 58 = 7 J&F
‘%5 Anacondajm, P PAZEAT 21T B3 %I\ conda installxxx 274
FARL A E, B 1-28F7R .

DS @ shen@ubuntu: ~

shen@ubuntu:~$ conda install cvxopt
Fetching package metadala
Solving package specifications: .

Package plan for installation in environment /home/shen/anaconda3:

The following NEW packages will be INSTALLED:
cvxopt: 1.1.8-py36_4
Proceed ([y]/n)? vy

cvxopt-1.1.8-p 100% |#E##SHHHHHHHHHHERAGHRGHARHHARARHR| Time: 0:00:54 30.41 kB/S
shen@ubuntu:~$ I

K1-28
A E R BB EIEZRERNEN, WE1-29F7R.

shen@ubuntu:~$ conda install selenium
Fetching package metadata

PackageNotFoundError: Package missing in current linux-64 channels:
- selenium

K1-29



X R DOREUAGI 2, AR k. mit ir#R, mE
1-30f7 78

shen@ubuntu:~S| anaconda search -t conda selenium

sing Anaconda APl: https://apil.anaconda.org

Run 'anaconda show <USER/PACKAGE>' to get more details:
Packages:

Name Version | Package Types | Platforms
|

I
| I
Dalvenjia/selenium 2.45.0 | conda | linux-64
: Python bindings for Selenium
KCRK/selenium .53.5 | conda | linux-64
Primer/selenium .53, conda | win-64
: Python bindings for Selenium
Trentonoliphant/selenium conda | win-32, win-64
: http://code.google.com/p/selenium/
areebms/selenium conda | win-64

: Python bindings for Selenium

K1-30
Al DLE B2 iR Bl — R A E R HAS S . 11X BA% FH i Python il A &
3.6, L&, AUl —RoEBmRAR SR E, WEI1-317R.

canda forge fselentium 1.4.3 | conda | I'i|1.,|:-:—t'|4| win-32, osx-64, wWin-64
: Python blndings for the Selenlum WebDriver for automatlng web browser interactlion.

Kl1-31

N ORT B channel MIFRA 5, #E47°20%%, A E1-32

khen@ubuntu:~$ conda install --channel conda-forge selenium=3.4.3
etching package metadata
Kolving package specifications: .
Package plan for installation in environment /home/shen/anaconda3:
he following NEW packages will be INSTALLED:

selenium: 3.4.3-py36_0 conda-forge

he following packages will be SUPERSEDED by a higher-priority channel:

conda: 4.3,22-py36_0 --> 4,3,.22-py36_0 conda-forge
et

conda-env: 2.6.0-0 6.0-0 conda-forge

Proceed ([y]/n)? y

onda-env-2.6. 100% |####HHHHHHHTHHARHRAHAGHAGEAAEHAAHEAEAEAAA AR ARG RHRHE | Time: 0:00:00 56.54 kB/s
selenium-3.4.3 100% |######HHEHHBHHEREAHHRHEEHRAHTHH AR A% | Time: 0:00:14 56.47 kB/s

onda-4.3.22-p 100% |##EHHHEHHHHEHRR IR R | Time: 0:00:17  29.44 kB/s
shen@ubuntu:~

&]1-32

AN, AnacondaibfRfit TR Z AR 2T, HAKTZEE T
Y



2.4 Fil pip 22 35 5 = 7
pipth & — MR FH WG T H, @il TRt i k288 =77
FER) %3, UnE1-3307R8 o

% )

shen@ubuntu: ~

shen@ubuntu:~$ pip install jieba
Collecting jieba

Downloading jieba-0.38.zip (7.4MB)
Toox | I | 7. <15 167ks/s

Building wheels for collected packages: jieba
Running setup.py bdist_wheel for jieba ... done

Stored in directory: /home/shen/.cache/pip/wheels/fd/8c/07/e495d158d91e11f5
0c829520f77d20d1f408f18a13cdb15d02
Successfully built jieba
Installing collected packages: jieba
Successfully installed jieba-0.38
shen@ubuntu:~$ I

41-33
TR HTWE T HEARE, XEMHTpip installxxxAl K
conda installxxx# S BRI 25 =T7 FE % 2% 2| | Anacondaf it [#) Pythonf
5



1.2 Python & il iE 17 41

T AR S B BT 145, IR AR2 L 1 TUH#EPythonis & 1)
EET, BTUASTEGIN4 Python HIEEANIEVE. X HEFERNAEL
55 R E R, 0 HX ]S R U S AR A R0 R

1.2.1if pname ==’ _ main__'

FIEEEE%5] Python JEBEEILMINIIE, 7ERT RS20 &85
ANE, R AR R RS . Rk, XA R R A
(RAIE 4B 0. py SCPFELBEEAT, AR RIIE AT M A BEE S At py P
SN, T L BT B RS

B, IR pySCht, VB4, X yHellopy. i
P, JB4T R AT,

print (_ name )

Himian

main

XUtB, _ name_ AREE— MR, HEAZ KL E, PR
b, ERERFPATRI A AR, TBE RIS X B o8,
TE YRR P8 4 ERE P AT B %, _ name_ H B IRAE A [ 2 7Y
FRPE__main__; HEAEARBER HASCHR R AR, B s IRE N
R TR ) SO 4

£+ FiRXT name_ HJPEA#E, #r#E name_mainpy X, S AN T
X B



def printHello() :
print ("Hello World!")
print (_ name )

1 E N A= == T T

printHello ()

HHur.

Hello World!

main

K79 name_main.py CAFR2AENFEREFKESITH, Frbl__name_ it
W IRAE N main__. N FEFEZEEERE: © X—1MR, REH
Wik ), e A W e e AT R 2
MOREE RS RKI, BIMEAZAWER), B —fr]Llhis
17. Blanfd AL ARES, F2P I8 & nT LLIE R IEIT I,
def printHello():
print ("Hello World!")

print (_ name )

printHello ()

XA RIS e 2, BEREIRIE BT . py SUIFEREAT, e
ORUEE AT AR BB ot py  SCAE RN B BUE B A] BLAE 2RS4
U E— MR N R IS5 R OB R

i name_main.py BUHXFAT if  HBEARIEE, BE
name_mainl.py, #ZR&U1T 75 20 name_main.py {EAREHGAA .

from name main import printHello

printHello ()



iZ1T name_mainlpy O, HAEE, HHSRHA? THREASHARK
BHA A
Hellol Noeld!
name main
Hello World!

name_main

B4, ALAUE S| name_main.py EMAE BRI ERE, XN
__name__ #EREAX R4, R— skl e b . B RET
' name_mainl.py (A, {HZR]CLBHEE 2R B AT T IR, X2
KHEFTLE . XK N, A if FIWriEA] name_main.py CAFLEAE AR
Pt 5| NI, printHello R AL BT T —Ik, a1
name_mainl.py # £ 3HHB AT T —k, —IHPATEHIR

M2, HAEMERH CET2ERE T, ERIEBRI SR R 2L
RETEARHR SO B AT, MREORE & gl HAth. py ST NES, A N Y bR
AW EEHAT

5] 24, Z%H name_main.py, W HFs.

der printHe Lo} :

print ("Hello World!")

print (_ name )
if name == ' main_ ':
printHello ()

B
Hello World!
__main
Y%%E name_mainl.py, 1T 7N,
from name main import printHello

printHello ()



BATHRIH IR .
Hello World!

name main

XFERERE L MIZAT name_main.py #£4T printHello pRZLHEASE 1
YE, WAELRIE name_mainl.py 7] LA 1E % {# F printHello pFi %,

1.2.2 H| R fAEHT =

YIS RN Z  Python SR — Tl A A1 2 b A o St ek B K50 90 11 7
X BT HE EEAEMFR R Sk b, 8 5e 4 A P H forfE 3 i 4
RESEI, RAESmEEH. KE T, ST,

i P LasEle =" 20 S, d, s 5

L2 LlerenR=A1 Eor 3 I lat 10 F i eas == )]

Tl s BN ey
Out([3]: [2, 4]

5T even, 584 0] PLE forfE I iEAIZREL, AILUIT .

Ja & R IR — o X THIERAEAT N, W15 il X
Hr A EERER. 3 LEFXITHARHZIE LIERE
REFIRMNT N, ARZ EMEREHBWN 7. —EEEAERN TIEXRT
8 B TG T AP AR ACRS AT e

1.2.3 B ifigs

XA KU, RN BRI 48 /2 U MER, IXNTR SN Python
B EMABEEEA —EHRXR. XBYPAERMmEREH . EERH
YRR, RAMER A R, X B <R T AR AR Dy N5 i
B WA, R LOERGES AN BRATHIRE R . Beifids— BT+
AR ORI, I BLAX A 455 R AR 2 A



AR L E 2R, BEAABN T Z R B st shae, ERSER
BOREAHUT 77 ZRATRL, XS — Rl AT I A (BB
BEAN R AT BN UL R B AT OB 1], 3508 BT, B AR R A
TE SR IF AR RN GE AT [R], SRS TR B ) 22, FRAT B R R) 223X
FESAE R BCRSERY, B8 RKZMBBIIREAMKII NS B )L+
AR RO 2 2 LR B AT SRS BLX AN ThRE . A DAZ IR
HOLRTIS, TERR T BN SRARGE 3 B o 1R i a2 e 2
NTRHNEE . BT, w DOl fa e L — AR, AR R
PRV 2 N — A7 ACRS i ] LS eR B “TH 7, Xl AR, IX 2
ik FH 2R 4t gt P iR AT

el — MERERIE SR RIB T, W PR,

import time

def printtime (func) :
def wrapper (*args, **kwarqgs):
print (time.ctime())

return func(*args, **kwargs)

return wrapper

@printtime
def printhello (name) :

print ('Hello', name)

if name == "' main ':

printhello('Sam’')

BATHIH IR .



Wed Jun 28 01:13:04 2017
Hello Sam
XHE ST AN ERAEES, T AT DR BT a8 $ AT I [R] . b T R A
J¥ @printtime FA2 RS 0. T AR A, BEEFSLILFER
hRE. TEIXZHT, BATLAIFNIELEPython B, MREBANT %R, HEEH
YVESHAR IS, TR g B AR U A R

import time

def printtime (func) :
def wrapper (*args, **kwargs) :
print (time.ctime())

return func (*args, **kwargs)

reEurn wrapper

def printhello (name) :

print ('Hello', name)

it napme == lmain @ S
printhelle plus = printtime (printhello)
printhello plus('Sam')
ot [RIRE T AT BRI R AT M1 . 567 BL R A ARG .
printhelle plus = printtime (printhello)

printhelle plus(*Sam)

EXUE ARG printhello eREVE XS A% 4s printtime {E NS4,
SRJ5 printtime PRECEHIR A wrapper PREURZS T printhello_plus, 5k



SE UL LIS ) printhello_plus BA#UA wrapper BREE 801, 2 FRKAT
printhello_plus BR#L, 515 wrapper BREH SR —FE, JoFTENH HARS
8], FHHAIT—H AR REL (AL 2 printhello)

2 Ui, printhello_plus=printtime (printhello) X7 Jiprinthellok
Bt T msE” ERE . J51E A printhello_plus (' Sam’ ) F&XF 5% )5 oA
o) HEeE . T @printtime  SZILAIEZIXANIIEE, R0 7T XAER
e s A4 MRS KT H#R1E . K @printtime & T RREUE X 20T, 'j')M‘H e
T HBEAT 7 nem B ERAE, I E SRR ) R 24 I A2 ST R P R 2R
o

WX PR, AR ER A AR, (B — 25
I 75 BN AL SN A T INR A AR . 7E 5 1 € H 22 2 104X S 56
ke 2], 5iX Bl 2R, 1525 ] DL s B

1.2.4 3% 9 bR 25
FE BRI PN B W] DA R ek, AN I — MR i PO R FH ) oR 8T A2
FoAR R, an SO ) RO AR B, XA pR B 8 VH pR
o — Mozl rEiep kit E Cy i, REE 0 KB
) o MIRMESREH: n! =nx (n-1) x (n-2) x..2x1. T, W
LS i SEpr s i) k3, an ks s
get factorial normal (N
result =1
for i in range(n) :
result = result * n
TR=Ti =il
return result
BRIk, SBARHORTE, FECR TSk R
AR TS, T2 n! =nx (n-1) ! . ZETH, RATSH
W LR TR R A R A



def factorial recursion(n):
if n ==
return 1

return n * factorial reeursioni(n — 1)

R IAT factorial_recursion (5) , HZHEATT,

factorial recursion(5)
= 5 * factorial recursion (4)
=5 sl L acrord Al Nresurs o =)

= S = dis g e factorial ‘resursao(2)

= 5 & 4 & 3 8 Dk Factoriall regtraien(l)
= 5 & a4l & 5 s P oee |
= 120

X IEAR R PIAT Y, (H 2R B A s A ) 7 U B nfai 4 —
ge, g o] AW A Wik E 2 e . AE 5 1 U 2 AL H] ) SEEL
U TS, CEAESIE AR E e . BRitkz A, AR
[ 7 ER S A IE ST AR o) 2 BN . 4R, EIAWA
Howh i, AR NS 2 020 ok o 1 nixX B
factorial_recursion (1000) 2444 : RecursionError: maximum
recursion depth exceeded in comparison.

R ] LUK VH pR R oy R VA I SUAR Dk s H ), S
A TER . (H2Pythonfi B 25 35 A 0 1B A 3EAT A6, T LARP S
Eif A2 S8k . A, Python ZRIAAYE TR EKZ & 1000 K
(AFEIPIFLES AT RE S AFED , MR LLEIT sys.setrecursionlimit (n) §T
RS T B PR ), BN E € Inik, A RNTA R VO A, 3%
JE R U 2 B B SRR PP s AT A



1.2.5 [ A0 &

Python SZFFIH )X % 4mFE (Object-Oriented Programming, {Aj#K
OOP) , fEPythonH SZILOOP K JSBR AL IS FINT B o X HL ] B 4 — L&
FHOC IR EN IR, DASE R S0 T [A) 6 A F AR AR

T 1) % RALAFIRATT AT L il R 7R AR e, He— K0 Rk
R EH (FEZERE ERINHIONRE) o KE i —BA.

glazs Person:

has hair = True

def " ipit (self, name, 2ge):

self.name = name

self.age = age

def sayhello(self, words):
print ("Hello, I'm", self.name)

print (words)

aLiE name == T 1

Sally = Person('Sally', 20)

Sally.sayhello ("Nice to meet you")

Tom = Person ('Tom', 19)

Tom.sayhello ("Nice to meet you too")

BEATHEE T



Hello, I'm Sally
Nice to meet you
Hello, I'm Tom

Nice to meet you too

X Bl i class 988 8 X T —> 4 APersonff) 2, H HPersonfi A
K4, RPN, EXT—/2 " has_hair, FAEME; & XHH
MNRE N . NHIENY Person A& N 2025115 3 7 A <247
Sally. Tom, IX/MIdFERRASEHILL.

T EOIX H sl (ARER S o — A R BIUR A8 S 22 ) I 5 31
PATHI, BB ES [ namefage/d& f, XLLjEME R A SLEIA 5 A4
H, AL g

I JE I SR T sayhello 5i%:, $TED T MG . fENRE, 1E
J& T 26 3B AR TE T ik 2 A A 0 R A SO . H9R I AR
RPN, #—Pr% T ERKETRE.



1.3 The Zen of Python

HEG IE X IR B EE — S TR, AN IMEIESNZ
ARE—ATfE. FTHIPython, Hi A import this. XE&HH H A BB IRZE
Bid T 0o

The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren't special enough to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to do it.
Although that way may not be obvious at first unless you're Dutch.
Now is better than never.

Although never 1s often better than *right* now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.

Namespaces are one honking great idea -- let's do more of those!
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Python Z#f
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25 3Lk

[1] Fabrizio Romano.Learning Python[M]UK:Packt Publishing,2015.

[2] David Beazley,Brian K.Jones.Python Cookbook[M] America:O’
Reilly Media,2013.

[11 43 5 #l: https: //en.wikipedia.org/wiki/Anaconda.
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2 A IR

> Hbr

o IR X 2% € i TE HY A4 H FE A A

e HiErequests. BeautifulSoup. chardet% % 11§ F 71k

o e 58 M EL B A7 B 52 B AR, H O IF & o] H e iy

FERIM Rl A R R,  TLERMAEAE 1 il EA IME R BdE, 28
W EAE I UHE A AE K, DAGHEATEEE A, X — D) R
KL . ATt 2 ) 8dE, AN T RERRCEA RIS, AW &
ROR UK LS Hm e ? B Z e P28 le e .



2.1 €t fagj £

oM edlg? MZEEH (web crawler) , #EHFR A WX 25 gk
(web spider) , AEFE T AER N DI 0T I 4% 8 — 8 LU S BUE J2 i R4S
BEFET . — RSN IR, AR E2-1AR.

Kl2-1

T A X 25 M€ HRTEEAS Bt 2 B IX AN B2 o FH EIASASE A7 )
[71) P9 3 i 55 2% . EE 00 0 DO O PN A R SR, AR IR 55 A R 3 Bl 2 )i &IEHW
TSR, AAJE M N U PR IR E s, e 5 BUE 20 20 Ik
AFRPAT . ST RIS RE OB RE AN R

o EFfRIEIE K

1 FH requests £ K & 215 3K .

o 552 At A BRI >R

RE W€ HRTE R =il RS A8 [ 73 K, AT R4S ) BT i) o 3 5 AR
12, s Wk ) IE W I8 AT o Bt LA Sl — A R 3608 ok Sk B 1] ) Usser-
Agent (LLRNRIFRUA, AT S0 B00R 50D KA ARG KA &AL
RN, MEATATLUEN H W E UA SR TR RN, sk 1% B
A robots.txt>k 7 B E KPR, 41 2www.baidu.com/robots. txt.

o [EFEMAEAT N U H IR HUERE

X HLAf H Beautiful Soup 75 A1 IE | 238 AR g A1 4 T8 FF 3 U o



o EFRAIRINIINE

A] DAAR S b 4% A B N B RAFETXT. CSV. XLSX. JSON
A, TR ELBRRN S, AT CLUERRAA N E .

R A YL 15 B robots.txt K BT TE EIBR#1], — BB T,
FRATR G 7 R . 2% Trobots.txt &R, X BAVIERIBAAN4H, VE15
B E4EFL [ RLEE http: //www.robotstxt.org/. 5 HA1IE 2 1] B/~ 48
AT 1% SFrobots.txtBE T EHE KA . tbAh, ARBPrE IC HARKE =135 R -
AZZAE . EN— B ERPAHBRN AR, ABEEE TR R
S BRI AT 152 152 A o6 9 355 [T robots.txt, & FESRAEER, 1720 % I sk
1% O A R,

2, BEKME T MRMSIC R R, RN T AL R PR
A S — L THTTPIMU Zkl . TR, AT AT PRk .



2.2 F P UL SE
2.2.1 i =R N 5T H

1. S 1E K
S T HIXBARS .

import requests

url = 'http://www.douban.com'
data = requests.get (url)

print (data.text)

BEATERR T GG .
<!DOCTYPE HTML>
<html lang="zh-cms-Hans" class="">
<head>
<meta charset="UTF-8">
<meta name="description" content="{&{tM3. HZ. TRBAIHES. TR, b
& TIELERi e SR

<meta name="keywords" content="%=i, I &, TxEH">
<meta property="qc:admins" content="2554215131764752166375" />
<meta property="wb:webmaster" content="375d4al7a4fa24c2" />

<meta name="mobile-agent" content="format=html5; url=https://m.douban.com">

<title>EdE</title>

NT3EAT R BB . e import requests



PN T B PErequests .

e url=" http://www.douban.com’

W AR Frurl A Dy S B Pk

e data=requests.get(url)

F]HrequestsZE figet J51, MILURL (BIEIHE T Kigigk, I
W55 w1 B 1) N A7 N\ A2 i data.

e print(data.text)

FITEI RS AR IR BN . MITERRARKE, &G R,

VER: IX HLE Frequests.getid SR W TUHHE, 15 K I il 4 A0 3 L8
P, g sk S IRSEM GG, AT FH BlpostT ik, RN fRibs
el

I, KEERIE T CEBR—KET 1o At AR He?
MOHEFH CE KN, XEIFEHREVASITEE, ERIRER T
I EE . HRAEFEFEN N, NEUAS IR,

2.4 B UABH T3

M2, W EUABAT SR ? X BAH— AW,
http: //httpbin.org/get, ‘<R [Fl—H5¢TIERLFIMEE . NHAZZEE
[Fa] s 3% [B] FR) A2



Yaras": {
"headers": {
"Accept": "text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=
ieet,
"Accept-Encoding": "gzip, deflate",
"Accept-Language": "en-US,en;q=0.5",
"Connection": "close",
"Hast! s "hittpbin. orgh,
"Upgrade-Insecure-Requests": "1",
"User-Agent": "Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:52.0) Gecko/20
100101 Firefox/52.0"
by
ooy Wl BT L TR B (00 e s

"url": "http://httpbin.org/get"

A LA R B T UATTE

" User-Agent " : " Mozilla/5.0 (X11;Ubuntu;Linux x86_64;rv:52.0)
Gecko/20100101 Firefox/52.0 "

AR Z B B SRACES, RSO XA AL, B EE
UA.



import requests

url = 'http://httpbin.org/get’
data = requests.get (url)

print (data.text)
BT

"args": { }’
"headers": {

"Accept" . n*/*n’

"Accept-Encoding": "gzip, deflate",
tEeonneabionieillsse s
NHe sEMeRMnt: EnETAYa Fa i
"User—-Agent": "python-requests/2.9.1"
by
N Rt S
"url": "http://httpbin.org/get"
}

BERfUAL R AR .

" User-Agent " : " python-requests/2.9.1 "

B, ERAUARNE T, WRETEHMREZmBeiRM x5 & — R
PRZE € dL iRy, Fi A S8Rt 78 R IS SRR B X 2% T8t B4R 468 1
Ko T D%, Al PUER T iR U7 S EUAR Dy %



import requests

url = 'http://httpbin.org/get’

# headers EMA/PNEIH

headers = {'User-Agent': "Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:52.0) G
ecko/20100101

Firefox/52.0"}

data = requests.get (url, headers=headers)

print (data.text)

BT
{
b= L O
"headers": {
i iatel= e mbhe K E ]
"Accept-Encoding": "gzip, deflate",
"Connection": "close",

"Host": "httpbin.org",

"User-Agent": "Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:52.0) Gecko/20
100101 Firefox/52.0"
b
ahkapahgl bl ST RS e i o

"url": "http://httpbin.org/get"

ATPLUE R, I BFJUARI IR 2815 KT UAZ —#FER), W 4y
BT MTUARIZREE A7 fal 8, AEARTE WY 0045 A0 F s B b A B



ERREICER” - EFE“Network”iE T — &b —ANE SR A T HT )
T S iaFEA M “Header” I, v LLE 2] N HUA, WE2-2f7w,

i E ) "2 - - B - I- - - - ;-
(x 0O Elements Consaole )E‘U’CES Performance  Memory  Application  Security  Audits

@ 8 B Y | View I = Group by frame | L) Preservelog | Disable cache Offline  Online
Filter _ Hide data URLs m XHR 15 C35 Img Media Font Doc WS Manifest Other
100 ms 200 ms 200 mes 400 ms 500 ms 000 ms

Name e !I"eatﬂtrﬁ Preview Response Cookies Timing
7 i ) \.al-, 4 JU LULY WU, IO, JU W
& = " -
I www.baidu.com Location: https://www.baidu.com/

www.Baidu.com P3P: CP=" OTI DSP COR IVA OUR IND COM *
bd_logol.png Server: BW5/1.1
-Cookie: B T_QID=18675845953916806838; path=/; Max-Age=
jquery-1.10.2.min_65682a2 Set-Cookie: B0_LAST_QID=18675845953916606839; path=/; Max-Age=1
e i Set-Cookie: BAIDUID=5F35433291FCE388DBA07013D2576822 :FG=1; expires=T
=] beidu_jgylogo3.g Set-Cookie: BIDUPSID=5E35433291ECE3E80EEAT701302578E22; expires=Thu,

i zbios efdebB0ang Set-Cookie: PSTM=1515997616; expires=Thu, 31-Dec-37 23:55:55 GMT; ma
icons_5859e57.png X-UA-Compatible: IE=Edge,chrome=1
all_async_search_1b7106d js I'Hequest Headers I VIEW SOUFCE

| every_cookie 4644613 js Accept: text/htal,application/xhtml+xml,application/xml;q=8.9, image,

Accept-Encoding: gzip, deflate
Accept-Language: zh-CN, zh;6=0.9
Connection: keep-alive

nu_instant_search_ffBead6.js
guickdelzte_33a3zh8 png

_ swiobject 01783335 Host: wwwi. baidu, com
tu 32%acad.js i Upgrade-Insecure-Requests: 1
19 requests | 290 KB transferred .. [User-Agent: Mozilla/5.8 (Windows NT 10.8; Wingé; x64) -‘*p-a;efriea'i:f;t;'E-fl

K2-2
2, CEREW M ITTER, FRAT R R DhEE 1!

AR X HE 1 Eheaders, I LAZHUE 4L Arequestsiget bk £
HEAT 1% . headers/& 7 L 2.

2.2.2 W T AA AT

FEAFBIMTTINZA E, I N R BRI ARZ E B . 27
PrAr, ZEIBCHRI NS, X BRI ZEIUBCG e B rogr s . R
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import requests

from bs4 import BeautifulSoup

# TREE

url = 'https://book.douban.com/latest’

# headers BHA/NFEIA]

headers = {'User-Agent': "Mozilla/5.0 (X11; Ubuntu;Linux x86 _64; rv:52.0)
Gecko/20100101 Firefox/52.0"}

data = redquests.get(url, headers=headers)

print (data.text)

# T EE
soup = BeautifulSoup (data.text, 'lxml')
print (soup)

N EAT TR

e from bs4 import BeautifulSoup

PN EAL B FEbs4.

e soup=BeautifulSoup(data.text,” lxml’ )

5 W 01 B 8 A N Beautiful Soup X 4, FHORE X AN Gy % JNsoup..

e print(soup)

FTElsoup N . FE T RIENTHAE, 4 X BeautifulSouphf R Sk
BIuER, WEMILT,

e RERFERECRE, MR Egshalam, pelE
BIIXEB AR IF DL TR TN 25 o AR B, AR Y T N 25 58 AR
if, AP R B o R a2 B AR/ ET kbR . RS AE RN T e A A R
AR, At RERTZE A ) 5 Sk 2000 B AR .

WIS, KILE RN S A TT IR R T, WiE2-



3FE2-4f 7

¥-div id= Wrapper

ii:n n o ¥ «div 1d="content
KB R /h]
¥<div class="grid-12-12 clearfix
o P<div class="fixTop" style="display: none; >.</div
¥ ¥<div class="article

BEe @783 @ 20eEEER 206EBES

—mr

¥<dlv class-"aside
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after
/div
mHE FEERAEM
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gﬁ#ﬁﬁ o [x ﬂ Console Sources  Network Performance  Memory  Appl

¥ <div 1d="wrapper”

¥<div id="content"
¥¢div class="grid-1
E‘%@Iﬁﬂﬁmﬁﬂ% P <div class="fixT

" o V<div class="arti
9 {
ik 9.0 2> g

HES | IERBAHIRAT 1 20181 vl class="coy

v<li -
EHaSERHESNTIESERS S | S ALBETES V< CZESS‘:"‘ 100 x 145 pixels (Natural: 101 x 146 pixels) subiect/
NHEEHE  FAMERNFEE, B - - e -
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{/a>
P <div class="detail-frame">.</div
111>

K]2-4
PNk, iR EE ] AE F AR AR Al B, AL JUATAR
IR



# TSRS W oL L PR A TR A, RS 7 BT
bocks lefl = soup, find.(*nlY, {"clase':'cover-col-d clearfix"})

books left = books_left.find all('li')

books right = soup.find('ul', {'class':'cover-col-4 pl20 clearfix'})

books right = books right.find all('li'")

books = list (books left)+list (books right)

X B3 N BeautifulSoup* AT HVE, fEATUNR .

e find

T U S e B AR B A AR 53, AT LA I find &2 4k 21 ] 12
P2 Aul. ZKclass Ncover-col-4  clearfix {5 — NN A . REIFIN RINE
— e B TR JE M, X R BeautifulSouplit T EATH, 2 N KB 2 ik
XL,

e find_all

[F#E, find_all il THRBIPTA R S EORRIFRSE AR, R E—FIEE.
HIZR B8R — A o R A findilz Bl R0 RAE— 0T, A — LD RE R KIS
P

ARG R AT TR L U A

e  books_left=soup.find(’ ul’ ,{’ class’ :
" })books_left=books_left.find_all(’ 1i’ )

REUIE LI PR DR N2 TREUVAE AR BEEI N A, A2l
book_left.

® books_right=soup.find(’ ul’ ,{’ class’ :
" }) books_right=books_right.find_all(’ 1i" )

REUA PO TR DR N TRECH AR A BEE N A, 1Bl
book_right.,

" cover-col-4  clearfix

" cover-col-4 pl20 clearfix



e books=list(books_left)+list(books_right)

R A E G RB, HFE8 A PIERA, TR 5.
FRR, RS A EE B E BE AT g B BGRE .



# W —ANERBX A THERERE, REBEER
img urls = []

titles = []

1l

ratings

authers = [

details

Il
—
H

for book in books:
# EPE A url ik
img url = book.find all('a') [0].find('img') .get ('src')
img urls.append (img url)
# PR
title = book.find all('a’)[1] .get text ()
titles.append (title)

# print (title)

¥ TR
rating = book.find('p', {'class':'rating'}).get text()
rating = rating.replace('\n',''") .replace(' ',"'")

ratings.append (rating)

# AFE RS S

author = book.find('p', {'class':'color-gray'}).get text()
author = author.replace('\n',"') .replace(' ',"")

authors.append (author)

# BB
detail = book.find all('p') [2].get text()
detail = detail.replace('\n',"'"').replace(' ','")

details.append (detail)



L )RR R X LA e O, (HRAF4EIEE, HH SIS s gt
T HEEILZfind 5find_all. N EXHAASIEAT & 50

e for book in books:

AL forflE 3, K P& — 58 A B BE B «E BIy, U
AT — W ERAE .

MEtE, Biih L ArE Sk GX B A ChromeiX Wy, HAthx
War — RN BE WAL i E R E T, BT LA
BRI Rbrehr W2 1 B B kAL, 3K A PR 2 AT
BRINEE (ZWE2-5) .

HPiEE

EEENYITRE

HEES | CRBAHIRAS | 20181

CHEEEFRMESNLIERERS E , SALBEEITER
FRIEENE , FILMERCFAE.

(a)

[w ﬂ Elements | Console Sources Network Performance Memory App

¥ <div 1d="wrapper

¥ ¢div id="content

"1 FiHES /11

¥<div class="grid-1
P <div class="FixT
¥<div class="art]

n2 i -
¥<ul class="coV
¥Y<ia

¥ <a class="{ 100 x 145 pixels (Natural: 101 x 146 pixels) ubject/

27614904/

img src="https:

E)
P <div class="detail-frame">..</div
/14

(b)

K2-5



o H &35 1 B Frurl bk

img_url=book.find_all(" a’ )[0].find(" img’ ).get(’ src’ )

img_urls.append(img_url)

A DA H B R bk AR 1 A5 B i 28 — A a PN, B
find_all (" a’ ) $KFFrHabrss, FIELZRSI[01RBEE — M abrZEHI N
7, HHMEL KDL, URLAE Mabnds T HImghR 2N . [FIFER L, €
Az Himghns . N findiR 1% R K get iz, sREsrexf MAME, HIDY
IR FJURLHAE . K S URL I S50 1 & 47 1 img_urlsF1 3R 4,

J5 Ak — 2 A 5 A AR

Z e R RRE I 5200 B B S A5 B B SRR L g 4254

e get_text()

W77 v] B2 BRfindiR B4 R A BIhtmlbp%s, 3% [ 40307

e replace

HF i AR SEEHATRE Q) MBS, NS0, iy
& S I A B e, AT AL BRI A 25

2k, 2R T MIUE R RIS TN B AARSan , AT
EER B N2

b

S
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import requests

from bs4 import BeautifulSoup

#RA

url = 'https://book.douban.com/latest’

¥ headers HMA/NSHA]

headers = {'User-Agent': "Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:52.0) G
ecko/20100101

Firefox/52.0"}

data = requests.get (url, headers=headers)

# print (data.text)

T

soup = BeautifulSoup (data.text, 'lxml')

# print (soup)

¥ BT LB EHE AL, RS IR
books left = soup.find('ul', {'class':'cover-col-4 clearfix'})

books left = books_left.find_all('li')



books right = soup.find('ul', {'class':'cover-col-4 pl20 clearfix'})
books right = books right.find all('li')

books = list (books left)+list (books right)

# XA EBXRETHRERERE, REBER
img urls = []

titles = []

[]

[]

details = []

ratings

Il

authors

for book in books:

# PHETHE ) urL Mk

img url = book.find all('a') [0].find('img') .get('src')
img urls.append(img url)

# B

title = book.find all(®a')[1l].get Eext ()
titles.append(title)

# print (title)

¥ R
rating =iboolk. find (Wp'7e el assi s rating Wik ge s Eexti()

rating = rating.replace('\n',"'") .replace(' ','")

ratings.append (rating)

# 1EE RS R
author = book.find('p', {'class':'color-gray'}) .get text ()

author = author.replace('\n'",'"') .replace(' ',"'")

authors.append (author)

# B
detail = book.find all('p') [2].get text ()
detail = detail.replace('\n','"').replace(' ','")

details.append (detail)



print (™img urls: ™, img urles)
printc(tcatlies TN ra e
el ratingsr Ty e e lngs)
print ("authors: ", authors)
print ("details: ", details)

VER: fRMTI, S N DT B R Ak soup Xt 4, iz H soup Xt B[
— e TVRIZ DR s . WA LIRS AW K T, B
YRT] 2% bs4'E 17 3RS

BT E2-6 AT .

K]2-6

BRAL, ERE TR RITER

ER: ROk, BIRRMEFEZIRRIER, B2 UiRys &2k
TR B fE R, BlnE — b P e (SR UL FE 2 15 R g Al se 4=
PRH. (HAAE R IR TE B BN I i 2R IX 58 22 R 3R AR R
el R, R LR R P AT

PAE, @ fafiigls, cglit—x P01, RieassEm JiER
AR, B MRl AR, 2 7 WOk Ja RSk 1 IX B EGR
BEEEE IR B, LM S, & —f#AE— Mts ok,
#E LA 120, P A S TC R Z ORUE ST HERA I, WUEAE
GBS, AW, oG Ea. 5 2o fng il
M2 2] o Bt BRI get_text OO ASKERME, A4 AT LA T FEAE &
il AN, RHELEADY soup xR, SRJEHEAT AN IR DA B
fiito AEMAMFRS, BERMNERE T SOEE A+ EE .

2.2.3 H A A7



AR T AR Z M, BRI CSV i, X2 —F
e LIRS, FAB R JURR AR TR, e 224 AT A4
HYeE Ml — B,

import pandas as pd
result = pd.DataFrame ()
=i PR D e | Epa 1| R De g fbedle

result['titles'] = titles

result['ratings'] = ratings
result['authors'] = authors
result['details'] = details

result,te csv ("result.csv', index—Ncne)

RS FERTUE

e import pandas as pd

F ApandasfE, KA {bid Apd.
e result=pd.DataFrame()

B 2 [ DataFrame £ 4 AE, {8 T 208 10776 . B HER 2 —Fh 2L
PEAARUIRSE, 2T Python [ A2 A 7 L o

e result]’ img urls’ ]=img_urls

result[’ titles’ ]=titles

result[’ ratings’ ]=ratings

result[’ authors’ ]=authors

result[’ details’ ]=details

W0 N A 3 7 B E R AR

e result.to_csv(’ result.csv’ ,index=None)

W Hto_csv 7k, ¥ DataFrame B340 AHCSVEE .

HE: AT BRIy CSV K, —=ZEIE A
[ BRI, AR KER 7 28 = J7 e Al DL L1 5 ACS VR I SCA



2P, BARFTEM T AN EEARIERI R, SHRBEZ N
=ANBRR: VSR IFIREON DT . AT DR B M E s, DA AAF
it TC B ) 040

wJE, NIRRT e, AP s =N R R R = R
B, BB A\ runtfi £



import requests
import pandas as pd

from bs4 import BeautifulSoup

¥ ERER
def get data():

url = 'https://book.douban.com/latest’

# headers BEMA/NGHIA]
headers = {'User-Agent': "Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:52.0)

Gecko/20100101 Firefox/52.0"}
data = requests.get (url, headers=headers)
# print (data.text)

return data

# EATAR

def parse data(data):
soup = BeautifulSoup (data.text, 'lxml')

# print (soup)

& G T e R A S i T L o
books left = soup.find('ul', {'class':'cover-col-4 clearfix'})

books left = books left.find all('li')

books right = soup.find('ul', {'class':'cover-col-4 pl20 clearfix'})

books right = books right.find all('li')

books = 1ist (books left)+list (books right)



# XA EBX BT R RERE, FREBE R
img urls = []

titles = []

ratings = []

authors = []

[]

for book in books:

# EHHmmE R urL Hbikk
img url = book.find all('a') [0].find('img"') .get ('src')

details

img urls.append(img_ url)

# PSR

title = beok.find all("a")[1l].get text ()
titles.append (title)

# print (title)

# PFUTEEL
rating = book.find('p', {'class':'rating'}) .get text()
rating = rating.replace('\n',"'"') .replace(' ',"'"')

ratings.append (rating)

# 1E&E AR E R
author = book.find('p', {'class':'color—gray'}) .get text ()
author = author.replace('\n','") .replace(' ','")

authors.append (author)

# BEHEN
detail = book.find all('p') [2].get text()

detail

Il

detail .replace('\n',"'"') .replace(' ',"")

details.append (detail)

print ("img urls: ", img urls)
print ("titles: ", titles)

print ("ratings: ", ratings)



print ("authors: ", authors)
print ("details: ", details)

return img urls,titles,ratings, authors, details

# PR AR

def save data(img urls,titles,ratings, authors, details):
result = pd.DataFrame ()
result['img urls'] = img urls

result['titles'] = titles

result['ratings'] = ratings
result['authors'] = authors
result['details'] = details

result.to csv('result.csv', index=None)

# JTUIEHR
def run():
data = get data()
img urls,titles,ratings, authors, details = parse data(data)

save data(img urls,titles,ratings, authors, details)

if name ==' main ':
run ()
e < Tif name ==’ main_’

KEEEADE TR, EFEFAN, —RES 2
B AEIFEN .. RKeamitr#yrun O @afllisty, XEARLE
TE— MR Bk, EARPRE 1R BA TR 4.



o KT R

PR B AE T2 5% id, — N RRETE H 2RI TiaE, IR B
RN RO — DR BERE, Wb fast N2, B2 MIELE I 0T E s
PEH R AR ETE . WX B v B R LU N A, B4 AN A 4H
Oy eI —I, ik — B EEEELE, e —H TR T ERHEE
o, XEMAHREE N IR AT s A T H 5 i 4E8

o KT

N TR T WERE T WIBAT, AR TR, 1] CAfE R id
MFTEERE R . BIUAE run BRECTLEIBEIN L print (" FFUGTEHL...
”)%ﬁ%oﬁﬁﬁﬁﬁ%ﬂuE%T,ﬁ%ﬂ@%%ﬂu%%ﬁmﬁ
RIET, HREHEABISERSR ], KRS AHEEX— .



2.3 JI€ H 3ty

BT OREER D R B FniR . SEBr B, 2.2 TN TUE
R NEL BTN ARIET . A SR HUS A7l 2 € HL i) 4 AR ,
ERAETRAENAFIC IR ZHTESRNE D E T, WRdh A2
GH AR ERRHR, MECHIS T L 2 imiE AMEH], TERIEIRR
HId AR, RATHIRE i A 1R 2 7 75 st .

2.3.1 7 AL

LA SCH 75 A B

X E GBS BRG] 5ok T Python HIRHALFENLEI. LLAL,
B AT AR A O ilis — 28 IR EE iR, JFREATliae, AngRxs X2
S AT IR PR

JoE FIIX BT .

import requests

url = "http://www.baidussss.com" # AFLERIMILE
data = requests.get (url)

print (data.text)
X EAFL AT RE S AR url HhhESR 5 R B SR I B S, WO

TR AW I Wl B S REMA? G, KB N ks
(BH ) .



socket.gaierror: [Errno -2] Name or service not known During handling of the
above exception, another exception occurred: ... ...
requests.exceptions.ConnectionError: HTTPConnectionPool (host="www.baidusss
s.com', port=80): Max retries exceeded with url: / (Caused by NewConnectionE
rroc ("

<requests.packages.urllib3.connection.httpconnection object="" at="" 0x7£43
3939a128="">: Failed to establish a new connection: [Errno -2] Name or servi
ce not known',))</requests.packages.urllib3.connection.httpconnection>

Process finished with exit code 1

VER: 7EPyCharm Flli, FEFieiT58E S EoRexit  codelRZSHY
—MIEOL R, exit code N0, NIEFIBRE; HRREMH, ARFEERH.
AT ULE R, it —KREBRE, JFHETF R L. M, XHEARE
FROME SRIX AN, AR AT AL BRI R B, H R —IRIE SR 2N T
s, #lhn 1000 A, WERZHFE DML T, BABNMEFHIE%E
1k, 3E AHA O HR 9 1E 5 W T ER TG SE RE =R, XA S AME R T !
DA T X B AHS 15



import requests

urls = ["http://www.baidussss.com", "http://news.baidu.com/", "http://datah
onor.com/404",

"http://httpstat.us/500"]

def get data(url):
data = requests.get (url)

return data.text

if name ==' main ':

iene el iay e ILEs

get data (url)

K9S — A MhEgiss 7, PR P L RIZ R, ARASEA T8 K H AR
fibs AR PRELE B A, RIEERT I A3 Wk 22 58 i K,
PSRRI T 2 IR, ABETERAESS . A BRI
HITE LR 7 25 Sl 2 e H AL PR o T2 et s i A



import requests

urls = ["http://www.baidussss.com", "http://news.baidu.com/", "http://datah

onor.com/404", "http://httpstat.us/500"]

def get data(url):
trys
data = requests.get (url)

except requests.exceptions.ConnectionError as e:

print ("IiEKER, url:", url)
print ("fERER:", e)
data = None

return data

1f  name ==' main ':
for unlNInSuEls:

get data(url)

BT AR
K%, url: http://www.baidussss.com #ix##fE: HTTPConnectionPool (host="www.
baidussss.com', port=80): Max retries exceeded with url: / (Caused by NewCon
nectionError ('
<requests.packages.urllib3.connection.httpconnection object="" at="" 0x7f21
b0b83240="">: Failed to establish a new connection: [Errno -2] Name or servi
ce not known',))

</requests.packages.urllib3.connection.httpconnection>



Process finished with exit code O

2 M LUE 2], far e N IERETENENE, AR E R
B . FF Hexit codeditn N0, RnD&IEHFIBHE .
NHRE T ARSI 2 o
A
data = requests.get (url)
except requests.exceptions.ConnectionError as e:
print ("iFKEHIR, url:", url)
print ("{EIRTERG: ", e)
data = None
try, EXBEHEAZANER, SEulHur
data=requests.get Curl) , 75 I N Bkt exceptdk LHATIEY, 3 WIAE H
ILPRIA IR RN, FHAT except I AL & HIAE Y . IXFERLIEE S 1 K91
WA L8 SR B R S RN RE T 5. ERE A, X E
requests.exceptions.ConnectionError & 7E AL 7 s K ILET CH &I
IREB B AT FT LA I, FrA“HUR” s R s KA, Wl HA 5
AbHE
0 EEE AT RE I, WERER IR AIRZ X E A e ? Seilid it
% BB 7 ORI TR E S AL BRI e AR A









N REAT AT U

® except

fEtry N IHIF] LA 2 exceptiff), H THEARIPE R TEAE
except/i A I EAR AR ZEAINS, BOAFHEAT A 5%

® else

try...exceptiti 7J 0] Ui 5 — A else 71, %0 Rge B IAERT A

except FRJZJF. M wy IEARAMWERER, 7FERAT A
i, AU IR TR X EER, i Felse ) HufEery A0 f B 04X
PG, [ROAIXFET] DL futry. . .exceptim AN TR AR B T E A 1R T 1
AR LLACHD I 1) 7

e finally

AT LLE R, finallyifa) A BETA B &S 3IT. — A T8
TBOCA B3 P 285 55 5 5

2, CAEA T T Python HIRHACFENLIE]. @5 ALH,
FATTET LI o] e IR S R AT — RV EAE, XFERERE [ s Rt
B, NEEWSAF1SIE P 4k 81T . HSliry.. .exceptiX £ 11 7 AL EEAE 0 18
o LB, T ESRUE, ARREBIFUHAE AR T 7%, N
BARIRIR) S e i b 3 R A 2 7 5

2. S S b

WA, WRGEREZREN Sxx RS ARG, AT
B, HEBEFIEASHEE, try...exceptt it TMRIE. IEH 11 Furl¥
2% HL A e X Bk 75 EAR A B [E] g e 3. H— e AT SR,
http: //'www.google.com, AW RAEME, 75ZAR LK 8] K1
AR A, IXFERIR 2 AR Z i) (6] HAR A 2T 2 . XL S a1
BATHERER o NI A3 R R X A O

(1) KT RS ZREIRExx

XIS NN SS 25 72 A B SR i R A £ R B IS K
A, WA AT R RSS2 = U B DAY A B SRR AR SR TG E SE O 1 SR i A
#,

LR UL, RS RS NExx i, K E LN AR ERA TS



SR TR0, 11 A Rt Al 55 17 TR o R LA 3 e P IR 7%
SIBF|, — RS T ERFNIRIR . A, FEFERER, RATHEA
ARBE A 3K A S A5 AURIET LR ST B T

A AR .



import time

import requests

urls = ["http://httpstat.us/500"]

def get data(url, num retries=3):
ey
data = requests.get (url)
print (data.status code)
except requests.exceptions.ConnectionError as e:
print ("IEKEEIR, url:", url)
print ("EIRIEE:", e)

data = None

if (data != None) and (500 <= data.status code<600) :
1f (num retries = 0):
print ("R IR, EAEREK. ..M
time.sleep (1)
num retries —= 1

get deta(url, num retries)

return data

if name ==' main ':

for url in urls:

get data(url)



WU .
500 IREBHEIR, FAEK. 500 METER, EAER. 500 REB/ER, EEFR.. 500

Process finished with exit code 0O

I AT AT EE B

e http://httpstat.us/500

e 35 [3] 50055 1R 1Y o

® num_retries

get_data PRELMIZH, BUIMEN 3, FREPIERMXE, HIEN
VSR UCE T o

e data.status_code

data »& requests [1'] get J77£iR [F] 1] response, T LLiEId status_code s
AR RAPIRE .

e get_data(url,num_retries)

X AR ISR A, ) AR AT BE LU RSN A, S A DA
B AT LN 38 U pR K T B R R AR . LS, IR ELRAEER
e —h)E, GREA A B K E R Hnum_retries H AR — H &2
5xx, AR 5k B F get_datapR EUR AT 1S =K

(2) KTIER IS

B A P E AT 26U B get_data BRI SR
http: //www.google.com, & | i %2 AN 4 7 i AL H P 2] .
EH AWM R FELAM 8. BCE T KEN Y H BEE WA X7
B, —REEEOUT, MGE N L fErequestsfiget 77 74 o % B timeout S 41 11
B #HIXNtimeoutd (FRALNFY) , sl BN F%, KRG
F AL ERAL A 2

F AR R DT 8 BR8N R

gal get data(url, num retriess=2]:

TIE VS



o

data = requests.get (url, timeout=5)
print (data.status code)

excepl reguests.exceptions.ConnectionError as e:
print ( ("IERES R, url:", url)

5,

print ("EHRTE a)

data = None
except: # other error

print ("AHFEER, url:", url)

data = None

if (data != None) and (500 <= data.status code < 600) :

il (pum retries > Q)

print ("HkFFaRER, IEFEEK...")
time.sleep (1)

I rectries —= 1

get datalurl, num reeries)

return data

VER, X HR[E) ZresponseX] R 8 # N None, 0 BAKERE N

data = get data(url)

if data != None:

htmltext = data.text # IREUCARNERS
htmlcontent = data.content # 3KEUEHEFENS

2.3.2 robots.txt



TERN—H AP BN A R, FRATTN 24 H 5815 M 5k i robots. txtok
AT EAE IZREL . Python $24it 7 L[ TR ERMENTE . S5/ — T robots.txt
HIA% = (GBBGES 77hetps:  //www.baidu.com/robots.txt)

User-agent: Baiduspider Disallow: /baidu Disallow: /s? Disallow: /ulink? Dis
allow: /link?

User-agent: Googlebot Disallow: /baidu Disallow: /s? Disallow: /shifen/ Disa

llow: /homepage/ Disallow: /cpro Disallow: /ulink?

ZN AL N

In [71]: import urllib.robotparser

In [72]: rp = urllib.robotparser.RobotFileParser ()

In [73]: rp.set url('https://www.baidu.com/robots.txt')

In [74]: rp.read()

In [75]: rp.can fetch('Googlebot', 'https://www.baidu.com/baidu')
Qut[75]: False

In [76]: rp.can fetch('Baiduspider', 'https://www.baidu.com/cpro')
Qut[76]: True

I THIREAT AT B

e set_url

ZH Arobot.axt ST R o

e can_fetch



F—NZECN UA, FASERNEREIMNEE. RIEARIE,
Zrobots.txt& 75 NG L UA VT 7] Rk o

e, ZARLLEd F 3% Frobot.txt, Dk,

def robot check (robotstxt url, headers, url):
rp = urllib.robotparser.RobotFileParser ()
rp.set url (robotstxt url)

rp.read()

result = rp.can fetchiheaders['User-Agent'], url)

return result

iFgE (el Al EhaEil s

1¥ robot check(robotstxt url, headers, url}:

datat=sget Ndatainari)

£ : f£Python 29, robotparserse — /I E, fFEPython 3H I
#nturllib .

2.3.3 IS UA

BRI, KUARERNE OISR UA, ey m n) @, )
T XA, B A fake_useragentE | . o — BoRBIAE .



In [93]: from fake useragent import UserAgent

In [%94]: va = fake useragent.UserAgent ()

In [95]: ua.chrome
Out[95]: 'Mozilla/5.0 (Windows NT 6.2; WOW64) AppleWebKit/537.14 (K
HTML, like Gecko) Chrome/24.0.1292.0 Safari/537.14"

In [96]: ua.ie

Out[96]: 'Mozilla/5.0 (compatible; MSIE 9.0; Windows NT 6.1; WOW64; Trident/
S5.0; SLCC2;  JNEDCLR 2.0.50727F; NET'CLR 3.5.30729; NET CLR 2.0.30729;
Media Center PC 6.0; Zune 4.0; InfoPath.3;

MS-RTC LM 8; .NET4.0C; .NET4.0E)'

In [97]: ua.random

Out[97]: 'Mozilla/5.0 (compatible; MSIE 9.0; Windows NT 6.1; Win64; x64;
Trident/5.0; .NET CLR 3.5.30729; .NET CLR 3.0.30729; .NET CLR 2.0.50727;
Media Center PC 6.0)"'

MAREE ] LG R E 21, Haz Ze nl LT (S 3 B 22 ) b 4% 1)
UA. BRI %, E#n#headers it B al L 1

2.3.4 KELIP

requests/ZE P4t AR 77 8 1) 77 vk AE FHACERIP, 1 H. b Python H 77 11
WEREM T ERZ R, XWEART—IFEHAYHrequests [ 1 AN &
urllib/ZE B 5 A o



import requests

proxies = {
"htep™: “125:.88.74:122: 84",
Uhirp®s ®123.84.13.240:8118%,
Uhetpa™s 04 240,33, 242 31 28™

data = requests.get ("http://icanhazip.com", proxies=proxies)

print (data.text)

Btk

123.84.13.240

AUES, AFHZEERAE 1P M3, Rt s 2
requests.getf) 2 proxiesHI A o1& KP4k 23R [B] A A2 1 KIS TP

R XEMEHRAHE ID AW EREEERR), —RAKEE,
LA IR AR AT RETCIA T o A BEAR RS,  KSCA] DL MY I
e P AN R VR AR e FAEIP, — AR A R Y

2.3.5 Z il

S I, 2 H @RS M TT, g a5 2T K =k
Jiio DRI LE X 0T YA AR R B T gafd 7 20, (H2 A . JUH A
FEIE R Z A ARIEA —ZHIMBER, FONRRG. X B chardetE, HE
&hi Grrequests{H AT DU L A48 K 22 g AL ] 7t

e — BNl .



In [109]: import requests

In [110]: data = requests.get ('http://www.baidu.com')

in [111]: print (data.tEext)

BATR A E2-7R s CEEGE ) o

K2-7
Al DA 2B B SRS, F A8 A chardeo#b AT 2403 .



import chardet

data = requests.get ('http://www.baidu.com"')

charset = chardet.detect (data.content) # Flgwhs
print (charset)
data.encoding = charset['encoding'] # ¥HEZmAL

print (data.text)

AT R W 2-8 s (LR 7))

K42-8

Al DUE 31X B B4 i D A SC . 7 B chardet.detect IR [ {E N —
AR, AN, R A 2 4abD 77 28 (encoding)
FUA TR {Z Z  (confidence) o BT LLIX B v DLAERE A #6000 1) ) 2
1577 NUTF-8, 715 5% N99% .

2.3.6 1E N ZFRIEAT]



IEM#RIAZL (regular  expression) & —MIhEEsm KR T E, &
BRI 2 FE A 7, /ﬁﬂﬁﬂﬁﬁ’mﬁwzau A
BeautifulSoupﬁ?&‘ﬁ%ﬁ% HEE RIS MR Python 7 #HK
I, Bire. IX %ﬁfﬁﬁmﬁ\%mﬂﬁﬁﬁﬁﬁmrﬁ

%%Tﬁ Eﬂtﬁ% T 5 BUE B E 0 5 E A R B B e 4
FRo
import re
import requests

from fake useragent import UserAgent

ua = UserAgent ()

headers = {'User-Agent': ua.random}

# headers = {}

html = requests.get ('https://www.baidu.com/', headers=headers)

html.encoding = 'utf-8'

html = html.text

# print (html)

titles = re.findall(r'<a href="(http://.*?.com)" name="tj tr.*?" class="mna
v'"™> (\w{2})</a>', html)

print (titles)
BATHRIH IR .
[ ("http://news.baidu.com', '¥iE'), ('http://www.haol23.com', 'HIE'), ('htt

p://v.baidu.com', '"#H'), ('http://tieba.baidu.com', 'MAME'), ('http://xues

hu.baidu.com', "A")]

RKEERA B, MEEE CAFER. (HEH OB ] fE



28 3| FIRAS TR AT B A F BT RE RS IS R AE T A R R I
M2, By A nheaders  HEATTE KA 3 A N BN 046 2N A
HZRN . BluiX B A Nheaders, EHIUIE A —BIEIEA: <a
href=http: //news.baidu.com name=tj_trnews class=mnav >3 [# </a>, 1fij
In_Eheadersthé S5, RIFIFIEIGAZ N <<a  href= " http: //news.baidu.com
" name=" tj_trnews " class= " mnav " > </a>, HIAHZEG|SHE
o), BRI BRI D Y A A BN A S IE NIRRT, WA R B
TRE RN T .

R ARHE, FEFPIREUK html P9 AT RERIN SRS B A —
B B, XBERN RS A ICRA BN A B MM TR (R R EE
HCul+UIEF I &3, ([HRAAMLRE N EAA—F, Xn]
RERTE R LH A, A) DAl B B0 SRR AT TR ORR B BT DL FR R 3K
MIZEAEMT AT AT EN U 2, ARS8, S gEH I 6k
VL FCEHE B 1) f . SBr B30 o — R SR IE &L, R s SRR P ik [m]
N SN TR RS — 2, (B RAER B G RN B 21N 25 I A RIS
BH, Hlan—LREE R A%, X HUR SIS R, A KA
R R — R

I X I DU Rk TR A o3 EAT T B B R T B o PR 1 Rk
AT AT REXT IX A KB — B AR BTG T, IRERATTR 0 AT R AT 1
i .

e findall

X B oyfindallf& Bt 25, BB — A2 IENERIEE, 38 AR
R FR R, BRI ANER — & BRIME RiflagZ 80 148 € VLI Y
Fo P DAfindal KR 45 1E ) 258 30AE 455 H B I 0 31 B A7 i 2 2% )
Firds, JRR TR RS REARPEE T, ek B

o M5

FEIENFRE A Oy — g /N E4e 5, Fon 8 E R B B s st 2 15
SHREANE, Byifindaliz[FIFNE. 2005 L—IRERE A
Bdli, Lo R08E—i#.

o JF ki Bl

KL TR G S B S, bR R 1A 5 5



HIIN B2 SURPVEAS SR RF A BT I 25 30, Blimn (3 st e i —
170 TrH)E L, BRI SCRF, 172 A 1E IE W IS4
CIPSCEuNTTE RS2 SN iie'd

In [50]: string = 'hello\nworld’

In [51]: stringr = r'hello\nworld'

e [ H e bt e famiea bt )|

el

world

T 530k print (st ringr)

hello\nworld

2 B IR A RE U B AE s a0

In [64]: string = 'hello\\data\\world'

In [65]: re.findall ("\\\\ (\w+)\\\\', string)
Out[65]: ['data']

T oG] e Fada G S At F TS S e R )

Out[66]: ['data']

ATLVER], E v AT BB R, BRI data, HA
S

e *7?

Boe, AL ML T R IL R R BT LM R 7 4%, Zfindall
F [{iflag?F &2 A re. DOTALL I, LA DAULERFTA 745, WIRHATR. &
=, % FORILEAE MBI T, A8 0 4. =, 2 Borgta s
VLR, i e fo et R R T REVL G A6 ) 745 8, 1] LE RS DA R 7R
AR B U0 1 A



In [7/0]: string = ‘hello world hello world’
In [71]: re.findall ('he.*?world', string)

Out[71]: ["hello world', 'hello world']

In [72]: re.findall ("he.*world', string)
Out[72]: ['hello world hello world']

o\w
VLACUnicode > 4F, —MBIHREFEE /ANGFEE M T
2. o {2}
7[RI H B0 VR BT B =45 4 e UL AT, mT DAE I R 1 s 44K
TR FRAE
In [73]: string = 'hello'

In [74]: re.findall('1{2}"', string)
B BN A [ T ]

PEREME, B I 2k AT N L R R R m 1, (HE
70 TSIy, DRI RS AR VS I (e, AT RE 75 2 E B B E N R IR 5K,
WAG A B B headersfiE =K, Z— N5 SHEARELMN . XHIERK T

1E DU 2Rk A B 1 R e MR 22 1 1) AL

R HATNE T WFENT T T B BeautifulSoup il IE | #iA
o BIEMH AR R, Hietess, ERMITERERE; F&E T
HEP, ULECKS#, (HRMHTEBNR A, RethiZE.

EEMNANA T —DRTIENERIEAZEG], HR&ibvesE Bl e A
IE NG S FE AR AR . 2998, Hixoike ENREAMPE, X
A — R, RN FEZ 0] 2% Python' B 7 SCAY A refst
. ARG 555 R H 2 1R 3208 AR FE BN QQAE I B R AS
B, ET S,

Lia UL BRI UHE, RIS, KRR ESRIRR I CF



s AR A robots.txtZ8F ) .

import re

import time

import chardet

import requests

import urllib.robotparser

from fake useragent import UserAgent

# 3B headers
def get headers():
ua = UserAgent ()
user agent = ua.random
headers = { 'User-Agent': liser agent}

return headers

# XEIRICHE 1P R E RS H | proxies,
# FA AT DU R S RE S B G 1, IR E R, I EAETEA
det gel proxies ()
proxies = {
“hitp"e "105.88. /4. 122¢B4",
"http": "123.84.13.240:8118",
"hitps™: "04.240.33,242:3128"



return proxies

# robots.txt fll
def robot check (robotstxt url, headers, url):
rp = urllib.robotparser.RobotFileParser ()
rp.set url (robotstxt url)
rp.read/()
result = rp.can fetch (headers|['"User—-Agent'], url)

return result

# KB DI EE, X BEAIRM data. text,
# FUGELE B B IR [ )R 1% 42 data . content
def get data(url, num retries=3, proxies=Nocne) :
Ty s
data = requests.get (url, timeout=5, headers=headers)
print (data.status code)
except requests.exceptions.ConnectionError as e:
print ("iEREEIR, url:", url)
print ("EHixiEE:", e)
data = None
except: # other error
print ("REEEIR, url:", url)

data = None

if (data != None) and (500 <= data.status code < 600) :
if (num retries > 0):
print ("ARSFAREHIR, IEEERK...")
time.sleep (1)
num retries —= 1
get data(url, num retries, proxies=proxies)

return data



# RPN BT, N RASHRAE
def parse data(data):
1f data == None:
return None
charset = chardet.detect (data.content)
data.encoding = charset['encoding']

html text = data.text

re

0 A AR AT AT, X B BRI U title
interesting data = re.findall ('<title>(.*?)</title>', html text)

return interesting data

if name =="' main_ ':
headers = get headers ()
proxies = get proxies()
data = get data("http://www.baidu.com", num retries=3, proxies=proxies)
interesting data = parse data(data)

print (interesting data)
et~
200 ['HE—T, {RERNE

Zil, TGN T AW AH . iRl IRSTEEE R ERER, 3
SUAMEHARHE 1P K9TZhAE, C4 B TIRMBEIEHIE. fESEbrIT Aol
RErf, IXEBTIREFRA LR R ZHEOR. — BB, AHBIPMT
FIThfe, BARICER B SRR M bR .



2.3.7 AL & %

A YN TR SRR 5 Ja A4 RER B — Lo 8dE, it DAE ARG 48
Bl , WAL 8 sk T b 32 B8 I cookie B 5 ZARAG 46 T /- O 6
SO . F L, v DL E @ I AR ES B il cookie#lheaders K3 AT
BRLADLE 5

A N — B .
import requests

from fake useragent import UserAgent

mycookie fromcopy = '' # FXHIR EMNIRESEHIMRE cookie 58

ua = UserAgent ()
headers = {'User-Agent': ua.random,
'Cookie': mycookie fromcopy}
# RERER A A REHEI A AR IE, SRR AT DOy E O B SRR AL
url = "https://www.douban.com/people/146448257/"

data = requests.get (url, headers=headers)

print (data.status code)
print (data.request.headers)

print (data.text)

cookie HIFREUTT Z0H1 2 B headers H' UA HIFREUT 202 —FEHT,
K 2-9F 7~



TOTGUTIE TOUTUT TS 21 v e U e L L R L R i e e )

AHHE

» iate, | Name b review o kie i
FER, BiER. | (8 m; Headers | Preview Response Cookies Timing

LALITE"LUIILIUL IUSL-TEvdiiodie, Nnu-udine, privdaie

Oy ST T == | 146448257/ ] Connection: keep-alive
W ® i Bic BEW | douban.css Content-Encoding: gzip
jauery.minis Conten_t-Type: text/html; charset=utf-8
- Date: Sun, 30 Apr 2017 08:87:41 GMT
| dojs Expires: Sun, 1 Jan 2006 01:00:00 GMT
AHES, XBERFNER, B douban js Keep-Alive: timeout=30
4 o Pragma: no-cache
s AL + 7
TEMPTAZE, FRSHN | [ followjs server: dae
jquery-ui-sortable js Strict-Transport-Security: max-age=15552000;
; — TransFer-Encoding: chunked
£iL1%8 mine_dragdrop.js
Lk = =MALESR Vary: Accept-Encoding
s—aeang J 29760d68F87b9844.css X-DAE-App: sns
il R IR AR S new_menu.gif X-DAE-Node: daisy6b

X-Douban-Mobileapp: @

| | user_normaljpg X-Xss-Protection: 1; mode=block

bl %I th BT LIfF mEE LA fReuek ajaxfileupload.js
- 3 v Request Headers view source
| imgseljs Accept: text/html,application/xhtml+xml,application/xml;qg=0.9
userguide.js Accept-Encoding: gzip, deflate, sdch, br
= enit iliioalt Accept-Language: en-US,en;q=0.8,zh-CN;q=0.6,zh;q=0.4
B RiE - - (28 - ‘ : Cache- Control max-age=0
_ | report_dialog.css on: keep-alive
S LERE, RRACNEE. Bt Fatclottics m 1="118316"; bid=] 6XYGGDO20; ga=GA1.2.1565584187.14
= cJxS; push naty num= ﬂ push doumail num=0; pk id.160001.8cb
| 590bb65099b34b1ajs 4=%*; utmt=1; utma=30149280,1505504107.1492675849.1493525
291b01bad162496a s 30149280.1492075849.1. 1. utmcsr=(direct) |utmccn=(direct) |utmc
EEaotaas . Cu g QN . A = Hoskt: www.douban. com

K]2-9
1 B A e 3 A T L et AT LA BB SR A B ), XA LE ST LY
NEPHEZE, "TURIEH AP ZOCSITEH kR 7 G Bidf3KiER
2 L8| W S| E/\Afmulﬁﬁiﬂjijk, XEEAREBHEECHHEP4) « 52,
cookiexe A — & WA RN, E—ER gt R BIREFBh IR
Tt & LU RIS, BT BA R T A mﬁﬂ%ﬁ&ﬁﬁ%o
T RS SR . RN R ER TR EZ IR, —K
A BIGUEISR), T B S A A v DUS ﬁ£ﬁ¢
network, i 7 FERIIER, BFIFHGEINE. 7JLER], H—MEK
A login WIIESK, ik iER, EFEREGE. EEHTT X Apost,
¢ J5 2 —BtForm Data, 1X B 0] DLE FZRBLLL I E5MF1ME B

source:None redir:https://www.douban.com/people/146448257/ form email:
IR form password: {RAVERY login: B3

Ee AL EWNR LS 1, A& ZR IR iRk 55 e B E
N UERRIIE SR, 5 % 555 i cookielt i LAREAT Z 75 ok HUNIAE-fis



SEERE T o IX B 3 B 2 B & requests ) post 7 v
NHE - BOERRIRE .
import requests
import pickle
From fake useragent import UserAgent

from bs4 import BeautifulSoup

# ARG IR cookie

def get cookie from net():

url = 'https://accounts.douban.com/login'
i R
paviced = ['source': "None®,

'redir': 'https://www.douban.com/'

'form email': VIHE SRR,
'form password': "HEHEEREW',



login®: ")

data = s.post (url, headers=headers, data=payload, verify=True) #Z¢d 7T SSL
a1
with open ('cookies.douban', 'wb') as f:
cookiedict = requests.utils.dict from cookiejar (s.cookies)
pickle.dump (cookiedict, f)
print ("#ECRBTFR, MYZKEL cookies. .. ")

return s.cookies

# M cookie XFFRHL cookie
def get cookie from file():
with open ('cookies.douban', 'rb') as f:
cookiedict = pickle.load(f)
cookies = requests.utils.cookiejar from dict (cookiedict)
print ("M, MR cookis. .. ")

return cookies

# s FLERE A R4 i
def getdata (html) :
soup = BeautifulSoup (html.text, 'lxml')
mydata = soup.select ('#display') [0] .get text ()

X AT R fa FL A i A SR A A7, X ELUDGRE 1 B QR34 Hdh

return mydata

def login and getdata():
print ('3RHL cookis...")
try:
s.coockies = get cookie from file ()

except:

print ("MICHIREL cookies KRIM. . . \n IETEZ AR RBEFLUIREL. .. ")



s.cookies = get cookie from net()
html = s.get ("https://www.douban.com/people/146448257/", headers=headers)
# print (html.text)
data = getdata (html)

print (data)

if name =="' main ':
p —LERRE
S = requests.session ()
ua = UserAgent ()

headers = {'User-Agent': ua.random}

b BRI
login and getdata()

EA R, Bl R R G S, K cookie; R JE R HAARAT 2T
s 2 e B3R BLcookie, 1E%5sessionf Rs; i Ja#H AT J5 224K
i GXHE UL R RIS EAE .

N REAT R U

® session

sessionBl < ili, B AN SEUE IR S REEBES G K
RIS H, BHSTER— session 2K H K FTH 1E R Z AR FF
cookie, f[a]f# Furllib3/jconnection poolingZh&t. AT LA & 17 [F]— F 41
KiEZNER, KER TCP HEZK<wEM, MimEERAERE. X
Bt A2 HH SRR A7 cookie. RJ LLE I N 11X B A IR BEAE .



s = requests.Session ()
s.get ('http://httpbin.org/cookies/set/sessioncookie/123456789")
r = s.get ("http://httpbin.org/cookies")

print (r.text)

BATRIE A

" { " cookies " :{ " sessioncookie " : " 123456789 " }}’

e pickle

X BAVAY A #llpickle ) dumpFlloadi 1T cookie U4 R AE, H(MLT
jsonfZ [F]load fidump, X HAXE @ anfarfd FHEP AT . R IECEE A B AE £ 1)
A json FE, 7E T json FEBIMEH 77 2 Ja 3238 AT D22k Bl e
B 7 R — 22 T fdpickle.
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WERS TG OL IR, BRBENENARL.

RIS R BALL T N2
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import re

import pickle

import requests

from PIL import Image

from fake useragent import UserAgent

from bs4 import BeautifulSoup

# PRGN cookie

def get cookie from net():

# FRERGIERD

url = 'https://accounts.douban.com/login'

login html = s.get (url, headers=headers).text

verif img url = re.findall (r'<img id="captcha image" src="(.*?)" alt="ca
ptcha"', login html) [0]

verif img data = s.get(verif img url, headers=headers) .content

with open('douban.jpg', 'wb') as f:

f.write(verif img data)

# Tabi AGERY

img = Image.open ("'douban.jpg')

Image. show (img)

captha img = str (input ("fIARIFRG: "))

# TR A AR

# print ("M EITHRDGHAKAER. . ")

# captha img = getcode from yundama ()

# 3KE captcha-id

captha id = re.findall (r'name="captcha-id" value="(.*?)"/>', login_html) [0]

print ('captcha id: ', captha id)



# faRm

payload = {'source': 'None',
'redir': 'https://www.douban.com/',
"form email': "{RAGHEF',
'form password': "fREIEHRS’,
'captcha-solution': captha img,
'captcha-id': str(captha id),
"login's "EFR"}

print (payload)

# Geid T ssL HE
data = s.post (url, headers=headers, data=payload, verify=True)
with open('cookies.douban', 'wb') as f:
cookiedict = requests.utils.dict from coockiejar(s.cookies)
pickle.dump (cookiedict, f)
print ("$RAARFEF, AINIKEL cookies. .. ")

X HAT DL P A2t — PSR S R )
if "R 4" in data.text:
print ("EIFHEIH! M)

return s.cookies

# M cookie AFHHL cookie
def get coockie from file():
with open ('cookies.douban', 'rb') as f:
cookiedict = pickle.load(f)
cookies = requests.utils.cookiejar from dict (cookiedict)

print ("ML, BN cookis. . . M)

return cookies

# R BIREREN 5 ORI 2 Mk
def getdata (html) :

soup = BeautifulSoup (html.text, 'lxml')



mydata = soup.select ('#display') [0].get text()

AT & R JE AR BRI R A6, X ROGRILT B E 82 50

return mydata

def login and getdata():
print ("#RH cookis...")
try:
s.cookies = get cookie from file()
except:

print ("AMIFIRIX cookies KM . . \n IEFESRIASR G R BRI, . . ™)

s.cookies = get cookie from net ()

Il

html = s.get ("https://www.douban.com/people/146448257/"', headers=headers)

data

Il

getdata (html)

print (data)

if name ==' main ':
p e RTE
s = requests.session|()
ua = UserAgent ()

headers = {'User-Agent': ua.random}

BRI
login and getdata()



B
PR cookis.. WXIFIRER cookies K. EFEZRIERRFERKIRIL.. WIARIED: chance ca
ptcha id: KV457RbwDRZJMUycncISbyef:en {'source': 'None', 'redir': 'https://
www. douban.com/', 'form email': IRERR 'form password': RIS, 'cap
tcha-solution': 'chance', 'captcha-id': 'KV457RbwDRZJMUycncIbbyef:en', 'log
in': VER') RACREER, BRI cookies.. BRI THUIK, AMAE

IX HL Ak BREGIE I A% O 28 BRI 2 B0 R A url ) SR AR B id 3R B, X
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import json
import time

import requests

def getcode from yundama () :

EIAEAN
captcha password = '&f&"

captcha username

captcha id =1

captcha appkey = '22cc5376925e9387a23cf£797¢cb%a745"

captcha_codetype = '3000' # AEKE. AR

captcha url = 'http://api.yundama.com/api.php?method=upload’

captcha result url = "http://api.yundama.com/api.php?cid{}&method=result’
filename = 'douban.jpg'

timeout = 30

postdata = {'method': 'upload', 'username': captcha username,
'password': captcha password, 'appid': captcha id,
'appkey': captcha appkey, 'codetype': captcha codetype,

"timeout': timeout}

fo = open(filename, 'rb')

file = {'file': fo.read()}

response = requests.post (captcha url, postdata, files=file).text
print (response)

fo.close()

response = json.loads (response)
code = response['text']
status = response|'ret']

if status == 0:



print ("iRAIKIH! ")
print ("$HEEN: ', code)

return code

XEPZ O post iR, HARXADREUR MK, KANIREZS
., tnfilename. codetype 45#f e HEEE LA, 132350 DA YE 75 £ Ad
HIEME. [, HFRTEmEE RS, A EAR RN
KK, AT ETHIZE g, AR TEHET.

R, A7 D, BB i FM AR T E. SR ERTF
THRINBIE 7, R A BBt T Bl 7, W

# AT H 33k
print ("FAHSFIEIREGRAEIER . . . ")
captha code = getcode from yundama ()
if not captha code:
print ('sleeping..."')
time.sleep (10)

captha code = getcode from yundama ()

BCHLPE R, A A R4 AR 10 ) R EE ATRD FR RO B A B
B, B T R R SR H S . BB sleep JLBVJG
PR A — K, R — R AL UE IO SR 7. 2448, o
RE R B2 B S OB DR ASE 3, OCHIA  T Lh 2l 33 74
k.

W, EATRSG AW, RN 05 5 B REr, A1
THAHR TR, BREAMIE? MRS S CLE B B AL HkR
P B SRR

HERE AT TR, AR b AR e MRS,
(R T ARADI K, B S O AR R T, BT L T
S AR B K M Github R BRI A . A BAUHD & BT /e
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print ("M ZITRIRHGRAIRAERS. . . ")
captha code = getcode from yundama ()
if not captha code:
print ('sleeping...")
time.sleep(10)

captha code = getcode from yundama ()

# Fah AU
# img = Image.open ('douban.jpg')
# Image. show(img)

# captha img = str (input ("$IAIRIERS: "))

# K
if captha_ id==None:
payload = {'source': 'None',
'redir': 'https://www.douban.com/',
"form email': 'PRAJHBFE",
'form password': '{REIERS",

"login's ‘B )
else:
payload = {'source': '"None',
'redir': 'https://www.douban.com/',

"form email': "HRAHER",

'form password': '{REIERG",
'captcha-solution': captha code,
'captcha-id': str (captha id),
"login': "&3x'}

print (payload)

url = 'https://accounts.douban.com/login'

data = s.post (url, headers=headers, data=payload, verify=True) #5t T SsL

e

with open('cookies.douban', 'wb') as f:



cookiedict = requests.utils.dict from cookiejar (s.cookies)
pickle.dump (cookiedict, f)

print ("RACRBER, MINZKE cookies. .. ")

T

X B AT DL P 4t — AP G 75 B S T
if "R 4" in data.text:
print ("EFEREIN! ™)

return s.cookies

# M cookie 3KEL cookie

def get cookie from file():

with open ('cookies.douban', 'rb') as f:

cookiedict = pickle.load(f)

cookies = requests.utils.cookiejar from dict (cookiedict)
print ("MEHIICHE, BMINEEN cookis. .. M)

return cookies

# RvUX BERIN E A2 s
def getdata (html) :

soup = BeautifulSoup (html.text,

I 2 L)
mydata =

soup.select ('#display"') [0] .get text ()

rtr

IX AT SR JA FLA R R S A7, X GRS B Qa4 Hdhe -

LI

return mydata

def login and getdata():

print('%ﬁﬂlcookis...')
Exrys

s.cookies = get cookie from file()
except:

print ("MIHIREL cookies K. . . \n IEESHARACR G RUIRAL. .



s.cookies = get cookie from net()
html = s.get ("https://www.douban.com/people/146448257/"', headers=headers)
data = getdata (html)

print (data)

if name ==' main ':

p PR
s = requests.session()
ua = UserAgent ()

headers = {'User-Agent': ua.random}

R ESIRINIC G
login and getdata{)
Z AT =TS 32 O30, 21X BT Sk A fyundama ()02
i, B2 4 Nyundama.py) , ZEfRiEyundama.py 1 F ik 5EEAHD
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KL cookis... MIUHIREL cookies K. IEAEZIARTREFEFKUIFAL.. captcha id:
DKZNnutEHX16y21YKTIPs0Yx:en AIHZITHREGRAIMIED.. {"ret":0,"cid":1400736610,
"text":""} WA BIFMYA: sleeping.. {"ret":0,"cid":1400736744, "text":"STO
RY"} RGIREH)! BAEMGA: STORY {'source': 'None', 'redir': 'https://www.douban.
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import re
import json
import requests

from fake useragent import UserAgent

# AT EOR Json XU
def printjson (data) :
json_str = json.dumps (data, indent=4, ensure ascii=False)

print (json_str)

# IR T
def getdata(json url):

ua = UserAgent ()
headers = {'User—-Agent': ua.random}
data = requests.get (json url, headers=headers)

# print (data.text)

# IENFEATT RS AL LR, ILRCEBSNERI (), DS RS

re data = re.findall ('pcMiaoShaArealist\ (({.*})\)"', data.text) [0]
# BN yson K, HELHE

json data = json.loads (re data)

# printjson(json data)

# MEEF| N brandList Ml miaoshaList, HA L. miacshalist Al
miaoShalist = json data['miaoShalist']
print (miaoShalist)
print (len (miaoShalist))
printjson(miaocShalist)
if name ==' main "':

json urll = 'https://ai.jd.com/index new?app=Seckillgaction=pc’' \

'MiaoShaArealisté&callback=pcMiaoShaArealList& =1493626377063"

getdata (json urll)
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import time

from selenium import webdriver

def getdata (html) :

pass

def run() :

json urll = 'https://miaosha.jd.com/' # EATHIHH

driver = webdriver.Firefox() # Sil{t webdriver, ##F firefox Ml
driver.get (json urll) # FT/FMR

time.sleep (5) # %hf 5s, I IUINERTES

html = driver.page source # FREUHHIM TS
print (html)

K HLRON A s AR P

data = getdata (html)

# HIERFRETN, driver A2 HIRK
4 FTLASEBRAEFIR sl it b b, RIE driver FURERL
driver.quit ()

return data

if name ==' main ':

run ()

XEZETETE, RASHEEE) Firefox W2 IFHT 48 2 1M
o 2 ek ERER, SERFMTUMETEa. e sREUM 7T 58 BE AL 1EAT
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import time
from selenium import webdriver
from selenium.webdriver.common.desired capabilities import DesiredCapabilit

ies

def getdata (html):

pass

def run():

login url = 'https://accounts.douban.com/login' # EFTHHUH

dcap = dict (DesiredCapabilities.PHANTOMJS)

dcap["phantomjs.page.settings.userAgent"] = (

"Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:50.0) Gecko/20100101 Fire

fox/50.0™)

driver = webdriver.PhantomJS('/home/shensir/phantomjs-2.1.1-1inux-x86 6
4/bin/phantomjs', desired capabilities=dcap)

driver.get (login url) # FTHMIT

time.sleep(5) # %fF 5s, MEMIMBEE



# RECE R TTHAI4G B

driver.get screenshot as file('before-login.png')

# html = driver.page source # FRECHTI TR
# print (html)

# HUEIK S HE R

driver.find element by xpath('//*[@id="email"]').send keys ('{RHJIKS")

driver.find element by xpath('//*[@id="password"]').send keys ('{RIHY
")

time.sleep(3)
# RHUAS(E RS TLH

driver.get screenshot as file('after-insert.png')

# MR
driver.find_element_by_xpath('//*[@id="lzform"]/div[6]/input').click()
# AEERIEMAH

time.sleep (3)

driver.get screenshot) as| £ile('after-login.png"})

LI S |

T SRR IR E

html = driver.get ('http://...")
getdata (html)

LI |

# AR T, driver Aar ABIREK
# PTCASERRE A St b AR, fRiIE driver RUREK

driver.quit ()

dE name == main

run ()



B, XH 3] 7 PhantomJS, Bk ES. FATIE Gkl E s,
fia] B R AR A A B A AR W A — FE R ISR, (R AN SRR L Y s
ABAE B A H AT H DU s ik . HAE Linux R4 MERH W2 HH, 4%
ME Mhttp: //phantomjs.org/ N # N N FTHRAS, R JEME, &)515 LR
P — A BB fia 8 AR R 5 I Bg 4. T 3k Ml 445 Windows 1
Mac OS XZRSGE FIZIEHRE, XN RGREE A DL S BT
o

N AT R E

e DesiredCapabilities

FINZEAEERBTE ), 28 7 ERhERk, XEINE T HE X
UA.

e get_screenshot_as_file

I eR S TR BCE AT LR ], R ORAF TR E IS .

e find_element_by_xpath

ik xpath A tE, EF selector FZ M7z, XH K xpath 5L
selector— AN H &5, Chrome H 7 H#5 2 JG & A Firefox ) firebug i £
# AT AR SE i 2 fa NI o8 LR DU ok . X EAEH 2 Chrome# I
itk

e send_keys Sclick ()

BB R A §rE RRAE Bk, EE ARk,

MR =5k &, AT UUE 2N ES iR, B DUIE X 2
T MRRIVE ST T o — Bk IF, 14 H Selenium /&2 15 F E8 K fx 1] £
SIS B R ==y =P < ] B oW B ] RN e SRS R U el s e = R
i, {BRAEH Seleniumglh 76 4 A % EIX L, 8%, HE G tHRARR
PLET, e KR SR BT I NS, — AR T RS I AT
fEo PTUAMET R C AR P, NARYE SEPR iR En B i & 1) 71

2.3.10 Z 45 2 e

NHEBATA P SR 5 B — by, RIZ2ES 2 . Bk
fal B AT SR B

Z RN ARE R BT, EAMMBETI? ME2-15F7,



s AR 55 8%

K2-15
i — I E RS 28 R IEVUNESKR, BIAL. By C. DIXFEAESGIT
T,
A: B, OARSES, R, A A, XERAEKR. RET, HR

Rosds: I, e —<, WRAET, RaBiRE=8d.

A: I, BEFE—2

B: SFAMFIE A, SRR T, GLHESE,

C: %A, B, #iseslik 1.

D: SFEAI=AHHEE G, Bz 1.

— B ] CHESE R 3 SR A SN TR S5

MRo5as: W5, A, URETEREA M, XRIRAIEIE.

A: BFHY, I

B: k&A%, PREFW, JRAEB, KAELMIEK......

bk~ %, BERIPTARERE . SEhs b, BB ATIN K%
VSR A TR R AT . — MG R MR IE BB 3 B N 45 R, Ko
IS ) E S5 157 AR 55 2 B 2 o R AR Ath i 1 SR 2256 157 1 < — BRI ()7,
ATEZEFFRIFIRS, By C. DEBTERI & 1F.

REAROIAGWANER, BAWREILG, JLHANEREAT



We? XFEfam AR EF S, eNIHE, XHEXET, ThER
ARG T . anE]2-16 7R .

kAR SS 25

A B C D

K2-16

2w OA— RG], ek Raekis—MEK,

UEi, stk T AR

A: BB, REEE, E A, XERMER. ET, 7 RREIE
o

MR5a%: o, k% —s, WERAFET, REEEIRELR.

B: MRS, A BT, FET. E, REE, RS B, XERMIE
Ko IRET, W TRRERIK.

MR5a%: U, W% —s, WERAFET, REEEIRELR.

C: B W%, BT &, IkHEHE, L C XEEAIERK. I8
BN, TR RERIR.

MR5a%: U, k% —s, WERAEFET, REEEIRELR.

D: C W5, B . B, RkEHE, e D, XERMIER. K
BN, TR RERIR.

MR5a%: U, W% —s, WERAFET, REEEIRELTR.

X, UG R A—2 &Ry, —BmalfE, PUNE Rt Rlist
23 H SRR, MEAMEREFIRTE LT & —FER, #Re RG e it
H—ANE SR E] o XA o] CLZEAR [R) 1 B 8] 5€ Bl DU £ 1 A

XHEPE O giE, WUAE ORERAEE 1AL m— s
H, HEgRIBHE T — 14 (SR

XAEFRATIR E AR AR R, WA 10 MM, SEEIT10AME O



BT LA T ? ZREAMTH, JREA LT A

H—, HEJFEWE N EZ R LTSN, et e
TFEMAZMEH, F5EAERAN AN, UETHEE—E %
B SO AN BB S R AR R . X B AN S AR T

B, FEREDFEIRZME N, RS SSUIRAAARNE), 5t
REERBENIRM . WNFE R, KE2—PHOTAHBDRE, HEA
Ko AARRSHENEN, ENWGEEE, b NEREN. Kovid
ZWTE R SE RS A L 8, MRS At T HIRERY, g 2 RIUEHE
. —AHUEWITIER, 78I R 2B S R AIP.

DL F gt @t B R AN 2 AR SR B A 4

HRXEHZLBEANGET A THEI 2 CPU, ZAE 78 77 A H]
Z%CPU, LB ZHERE . 1022 HERE Y R B 22 S e LU BRI .
LR, R R R LT R R VI B AT .

XFFER ROk, BRI R ARG A B, TR
Tk, et i, BAERNE IR E, Bk M
Wk K BRI R . KHE 7y 2 SR O 150 OB AT EL A, X By
PRI AZAE M, ROR—#F, (ERKIUERERAF L,

A LU MR B



import re
impoxrl requests
import pandas as pd

from fake useragent import UserAgent
url = 'https://www.haol23.com/"
ua = UserAgent ()

headers = {'User-Agent': ua.random}

resp = requests.get(url, headers)

data

resp.text
urls = re.findall (r'href=" (http.*?)""', data)

print (len (urls))

df = pd.DataFrame ()

# FATHET 1000 A

df [l usltNS=Snelis] : T

df.to csw('TestUrls.csv', index=None)

X L 5> X A ) R TR — S8 Y D 4%, XA 10004> R
FRICSVIHE. MERENEAN IR CE T AE T, XEAHERE.
%N R ASCA A B — a4 B2






# Beifnds, JTENRREAIPATIN [a)
def gettime (func) :
def warapper (*args, **kwargs) :

print ("="*50)
print (fune. name |, 'Start...')
starttime = time.time ()
func (*args)
endtime = time.time ()
spendtime = endtime - starttime
print (func. name , "End...")
print ("Spend", spendtime, "s totally")
print ("="%*50)

return warapper

# MO n ANt
def get urls from file(n) :

df = pd.read csv('TestUrls.csv') # 31000 MRIHE

urls = list (dE["uarl'] [znl)

return urls

# VESRIFAEHT I TOERIBUCEE (3o B ] B3t SR Ay e 800 I DTS )

def getdata (url, retries=3):
# print ("IEfEFEK:", url)

headers = {}

try:

html = requests.get (url, headers=headers)

# print (html)

except requests.exceptions.ConnectionError as e:

# print (' F#E 44 [ConnectionError]: ', e)
html = None



# 5% XEFR ARG AR, AT PLEETEATIE R
if (html != None and 500 <= html.status code < 600 and retries) :
retries —= 1
# print ("IRSSAEIRIEAEREK. .. ")
getdata (url, retries)
data = html.text
cillc el
data = Neone

return data

# BAT

Qgettime

def Mynormal () :
for url in urls:

getdata (url)

# BEFEIE
@gettime
def MyprocessPool (num=10) :
pocl = Pool (num)
results = pool.map (getdata, urls)
pool.close ()
pool.join ()

return results

§ B
Qgettime
def Mymultithread (max threads=10) :
# Xt urls fRALEE
gde FRurlisiprocc s (BN:
while True:
B
# Murls KE#HHE 1 url
url = urls.pop ()



except IndexError:
# urls [RHGEEE, AR, SR
break

data = getdata(url, retries=3)

32 HLRORH ) TR AR S A AR

threads = []

# ARIEBFR LIRS ELOYAAEAETICIUY url I, Al AGUEH A4 s
while int (len(threads)<max threads) and len (urls):

thread = threading.Thread(target=urls process)

# print ('@, thread.getName())

thread.start ()

threads.append (thread)
for thread in threads:

thread.join ()

# ettt
@gettime
def Myfutures (num of max works=10) :
with concurrent. futures.ThreadPoolExecutor (max workers=num of max works)
as executor:

executor.map (getdata, urls)

if name ==' main ':
# M 100 AP BT
urls = get urls from file(100)
Mynormal () # T
MyprocessPool (10) # i#fiith
Mymultithread (10) # ZZF2
Myfutures (10) # 57 el



BT IS M, SR ATREAFED

Mynormal Start..
Mynormal End...
Spend 20.605727672576904 s totally

MyprocessPool Start...
MyprocessPool End...
Spend 2.4525890350341797 s totally

Mymutithread Start...
Mymutithread End...

Spend 2.1947641372680664 s totally

Myfutures Start...
Myfutures End...
Spend 2.1515889167785645 s totally

REFPHSEHLLL R ] 5, BRI N TR . FHEER
AR L. (1) B, KRR 7R ima R .

(2) Mt BE&, FR10M 3R sE &fs, W 4ikEofs2, X
fratig 10 fEe? E RN EEN, HEEE LA
R B3 A AH SR IR TR] T4



(3) fEJuRTEL, XHZH TSN 2 2R8I 528, B
Mymultithread ~ FR#L. {HEXT TR 3 KU, B IT i F g2t
LM LRI T . 2 T Mymultithread B8 B S HE,  BOGER 1 38
BHHATLIRARE — o MRHRSEHBA R, R R 2
FEdt, 2 My futures B 21 5 2

U O A TR TR IE O Ry, KRB T AT
€ LB TN 2



2.4 €t a4

T € R EAATEGRAR R, MEEE e Aafs 1 —
M HIAR. 0 10 DASEZIREEY, FEAR B AT e R E &
ANTTTH . BAVSEREIT— L AR IR B, — 2 B S8 AR 4]
FERVA NG, FHEARMEARN T eI A S I R ITE R
18 AR KRR B UK WA S 1 SRR, ARGS9 % O
AT A

WM, REEZR T4, 8%, AXTREPFENRE, WHE
Ky N TR A A7 . R TIER, XEAANA T RIER UA P
Beo ARE P BUEH. gmAEAIN . R AL WA EE N GO el S
robots.txtri, VLN E = BTG SRANSSUERS 0] &, [RIISF, 1% 3
AT G RW AN A TR ITE. Mt W OGREEEE, Nal T
BeautifulSoup ZEAT re i (R IEMIFRZEAD , DAL Selenium ] — L& ] H
IR I TR 710 A1 T 2 B A0 22 JE RS FH 7 I RS 1 G Y T
fE. e, WRUHE 7 EFMEESRIEINEE. XEAMHA T Ccsv Xt
AIISONSCH IR, AE 23T I AT & [T SO A7 B A

A F T PR AR B A S T — R ARG, S KK & n] LUK
HECNERMCHREEF 7. XEFERFIERILA . B, BINMETE
B, APRINEHRFE T ] Re R, XMz R SR W b 1] DA
CCEAT . P, WRAVEVHER AR, F RIS SR s, AR 2
NI e BRI IR, B 56 HSAH < Wk R HLgs A
B VI ik i 55 23 eI 20 Al o X2 BRAT TR 9 B N A RN,
=JERrs A RI0pS WP

B 5 — R SR A B AR ST AR P B, BN g
PR, ek —EmRINES ), AT MBS — e KSR . HfE 3L
FHEESHA DH MR RFHREZ oIt . BE, K NEF
Bl— AR faedtan—AErE X, AIEEART. B3 ? s
tEI@H, WATAL R R, ReC S M 2 vF, RENE T 4R N 7
Pk EHE. XTPIEE RN, XEEAEER. HiE, “GFEX7H
fEAE, MARIRAT—EEEAEX AN B, W€ 7E 57 28 W F-25 T8 i =



Fo FERARNG, BATEEMM, JARLLENE, (HERN ]
TEH ST RIEHR TR B QOB aIE. X B BB
TR AR, HRREWFIERAEH] . i —EmEL 1L
B RERHARR) T, BHTEPUEZ 5, TRBMRZARKEAFTEACER
x5, HERFMMAT 7. ETABERYEE, KENTHZENE, H
eI BAE AR E . 3, ARSI HPython ) —L&
TEHAHEZL, UnScrapys, =EE 5 R8 PIHESIN 4] 2B R UL LU DLk
%, HREERMR T EER. Prel, RATEIELESS .

B, AEAYIEE, BRI A AR SO EHEE. He
HATV) S HEN T IE X IEIE AR, DY SK T PythonficsR, 1AM IENE
LE: 8



25 3Lk

[1] Richard Lawson.Web Scraping with Python[M]UK:Packt
Publishing,2015.

[2] Ryan Mitchell. Web Scraping with Python[M]America:0’ Reilly
Media,2015.

[11 2% 43 H FL: https: //zh.wikipedia.org/wikiHTTP%E7%8A%B6%E6%80%81%E7%A0%81.



3 A A IS TR TG

231 B b

o HIETXT. CSV. XLSX. JSONCHIIAFEL, LA K1 F Pythonfs
EMySQL

R P ) R

o *iEpandas. NumPyHJZEAMVE, Ff24% )4 Hpandasitt 47 £ 4 1
TE e

o A IFEE R AL H s Y 08 L H B E SR A



3.1 £ 5 17 Y

X BH S BRI N S, RONAE G R 2 A T A B AT
AT, AR PG 2 BB R A 7 S 15 B s I $E B n T (R
. A A Python N 2 (built-in) ) R B B EA SO RAE,
2 =T FEXTCSV. TXT. JSON. XLSXZ:t& R cEdk T 1248, UL
| FHPython#/EMySQLE 5 /7 .

3.1.1 AR A

FUE 1 W Pythondd Al 75 V25 152 25 AR FN1E SCAHR R L openbki £, IR
25 Mopen B BRI . 4 =i opent R B VL T, B4 p? HsZR
SRR, B GRTIRE T fUA R 2 S0 R R . X%
Mz E e RAEE R YO m AL LA, 2 BEETH SO
— I DAEATZ 38R 2 8 RE. PR — T, AREEH BT
S IV SUBEYE

1X B g FIPython a2 H A gt AT (221 ff FHIPython, fESpyderfil
PyCharmWN ¥ 2A]fH A, Ubuntu F HEAELSm%i A ipython BIW) , 24
SRAEPython H 7 (IIDLE A B A H R AT, A E W E B/ Windows 2 |
(o

#i\: help (open) B{#print (open.__doc_ )

BT (XEBMER) .
Help on built-in function open in module io:

open(file, mode='r', buffering=-1, encoding=None, errors=None, newline=None,

closefd=True, opener=None) Open file and return a stream. Raise IOError upo

n failure.

B rinfE R, ZERFRXRRTE TioliH N %L
openfJH BN . ZJEHiZ open HEWBHIIER. £EESHIIK
i, EEERA filo2 bS8, HhWSHCE iR, BEAmAE
A A EBRIME. B SE, NHopent) D fe DL RGN AT B .



file is either a text or byte string giving the name (and the path if the file
isn't in the current working directory)..

mode 1s an optional string that specifies the mode in which the file is opene
d. It defaults to 'r' which means open for reading in text mode. Other common

values are 'w' for writing..

RN RN BRSO R, EEETEENE A, XA
ZHRMFE . BRSO LL T RS, file SEUEUMFA, GnRADEL
5 PSS H TAEH T, WZSE e SRR, a2 5 Ui i)
AN R B B modeZ EU N fERE, 1T LL T fi# Rllmode & 1 ik 112
B, FHBOAER TR o B, B R

X2 Nmodefs H I — LR Ui B . 3238 vl BE O & E = 21 T 1)
NFESHITNE, default BUEBARIEEIN, deprecated &4 Z 5 H 1
B, FHMNERZWIAEATERIHZZS%, KONEZJEH Python
WA, S SBER, R A S50 e .

Vit open for reading (default)

'w' open for writing, truncating the file first

ol create a new file and open it for writing

4ol open for writing, appending to the end of the file if it exists
st binary mode

e text mode (default)

it open a disk file for updating (reading and writing)

UL universal newline mode (deprecated)

ER: WAVEA BRI, I EENHIOE, REE b
FI RO A LD BIS I R . RIESE SO 32, iR RS
W N REE R EBENTISON, R EFRRE RSB HNA
Hier, scbrHBIMNSEOFAZ .



N AE AT AR R T IR A
1.open#close
DA J& — i 2 B i) SO 454

FENEE SR ER= et He A0 it S0 Aty )

In [16]: f.write('Hello World')
Out[lo]: 11

In [17]: f.write('Good Morning')
AT ] e e

Iom k]| i a@lkesE ()

X B8 H open pf F LLSCA 5 N B 5 (3T IF 3 FHello.txt, 152 3CAF
XFRE, WIRZE AR H 087 O, ko Bah QU scrk. £
BRI write TVES AN T AL, 5 A JE M dose /7iA RS
BRAEIF R A R o IXHURE — DA ST 5 AR

X B B3 M close, 5 U PA_ESF SCAF IR RIS 2 R %KL 9 T
B S, R 2 Hwith R R . IR ASERZIE — MR
ng !

In [57]: £ = open('errortest.txt', 'w')

In [58]: f.write('Without close!')
Cruil [R5 BN = R
XA TAEH S L6 T errortest.txt XA, HEFEAEEAN
NARNF! BATHEAA.py XTI, BN LEHMWARNE, 8175 &K
TPREE BN . BEERZ, XBIFASHE! Prelix B—eid 544 H
close e #AE, TRGFNE
VER: AUEmHE, RATEMEZILHE”, EERIKLEEAENT,



SN R 1R |
DT REF IEH closeltf, AN, WTFs,
Hello WorldGood Moring

e ARG A Z RV 2 W]2F 3 il R & i) AT AN AT ? 1%
RN AE B NBATR, RS\ EEHZENR, HESMTE, HFEE
ERANEE I B\ BIA], fRREin R,

In [34]: f = open('Hello.txt', 'w')

In [35]: f.write('Hello World\n')

@iiit=A 83 S| =Wl 2

In [36]: f.write('Good Moring\n')

@oie [ S5 ] 5 L%

Inl [371: £.¢lasal(]

B ST A U T s
Hello World
Good Moring

WA LR EAZ AR, ST,



In [59]: £ = open('Hello.txt', 'w')
In [60]: text lines = ['Hello World\n', 'Good Morning\n']
6l Elwrittelines(text Vi hes)

IRMIGZ e sel()

AR A RORAZ AT SR — R
PR RZR R IE IS, SR

In [65]: f = open('Hello.txt', '"a')

In [66]: f.write('The end\n"')
OQut[oco]: 8

InN e Ecllose ()

A Hello.txt XX, W FFiw.

Hello World

Good Morning

The end

KTXARMEN, HHHEPZXLE, BERAN T ERE T LLE A
ik Thelp (open) HIHAHABANLEE. XH, WAL EE COLERS],
FATEPAT writehf, IPython &t — M. BRXFEM, ZEA
Ir? EEE, B NEBIMNZEhelp! ERATZHA—T, ARBEWT.

help(f.write)

BEATHEE T



Help on built-in function write:

write(text, /) method of io.TextIOWrapper instance Write string to stream.
Returns the number of characters written (which is always equal to the length
of the string). (END)

REEHE S, REMSFHE. FE, ZB w #HEE—-F
). MVFEE SRR, n £ DT, Ban BRESASZ2ME?
MR — FEA LIS EIE R, %N len (' \n' D, il 1, 38UF T Z R0
Yiik. HSEXBEPNERE XN, REAREL, AHERANA.

TR X0, X ToEE KRRt fan. EEEdXA
By, BAVEAITH — 52, 2RI iR AT, ]
B, A EH AWM. X — R HE,

PR R T T N EA B S R N, PA T R SR
HHRHIIT IS

In 181l £ = cpenl(“Hello.txt'y Y24}

In [82]: text = f.read()

In [83]: text

Out[83]: 'Hello World\nGood Morning\nThe end\n'

In [84]: print (text)
Hello World
Good Morning
The end
N TR
e f.read()



B NMEHNRRE. FlaniX B ext, AT IR Ffread O BIW
7, UMEZ Jaxt AT HAE . X2 BN s B it 2 < — Ik
PR CEAARRRW R HSLH R, XEAFENA) , FRIE AN EE
ANBEHE . X B E T DR E B E R, BEE R Hfread O &
R 4. o =T

A UUE S|, EARR ext 1, BATRKIEZSE AR 0, REET
EIRBfig A4 HL 1 IR R A AT A5

o i M H A =

w, REBN, BRUNTARBL, Bl dwe, RILACAS
ATT RITH S S A SO B — A0t iR 2 & A s,
M 7E 52 1% 3.

a, BRI, e S AR

r, AR, BRSO, BT R, BT H O AF
FERISCH, A U ks .

r+, EEHRI.

wb, DLZEHRIRIENE AN, —&RAFE R

XF L 2 B ) writelines, 7E152HUH Hreadlines, 41K 7w,

In [90]: £ = open('Hello.txt', 'r'")

In [91]: print(f.readlines())

['"Hello World\n', 'Good Morning\n', 'The end\n']

XF i, HoA R — N AR AR

EA R THA Python WE AT A HERERI N 7. B
g em, BaZmil, L idE, KEAEWFIMERR! B
—, Hisghelp, 7EFHopenfs B SCHEXF Gtl), ALAMER  help (f) k&
EEEHAN . B, miaf HIPythonth&ThaE, i\ f.F%[Tab]
B, RJnI1S 32Xy .

EE: AN Hhelp&EEH IR, I LUNRE P9 S W RAR 2 #



Ao

2.with 5 open

NEA A AT R with 5 open4s G R BT AR IS, FEAIEIRAN
—F o

In [7]: with open('Hello.txt', 'w') as f:

f.write('Hello World"')

InNFEl s et He 18 S E et

Hello World

Al VB 2, A with# A7 XA EEVE BNty , A RO EEID
close ] i& B AR AF i 1) ) . LRSI — mEF =, {EIPython
HR] DL A A Linuxfr 2, IS S8 84T 1Y = & 2 Hello.txt
N

XE, fRVEMZ BTN AR 2T —FEN, WA fwritelines,
freadlinesS: FHvE, B TULEATZE . —MIEM T, ATLUEFE with 1)
77 AT 18] B ) SO E A

VER: IPythonf&v] DA B #H T Linuxay &4b, 06 1R 2 55 K 14 B
Dige, eE A ULt NE W3t —20 T k.

3.1.2 CSV XA A7 H

BLVNTNHE R RFEARR AT #54E, (HRAELhRA TGN TAE
i, W EINFEE AR SOk = AR . BRI, Bk A
fifit& LA CSV. NN E AT 7%,

WA, CSVIXHZ T 24We? CSV (Comma-Separated Values) , H
SCIEE WMOE 5 EE . CSVIUFHERE E il (T) A, &%
R (B Ak, FBRZEEE LE 5 0H, SR LA
Hl R AT HAN 17535, FrLLCSV X HRR N T 1553 FH -

Pythons2 H iy CSVALERIY), (H2XBEAHNH, FARNTEET T



IMEBATCSV A 2L, H Rt /& pandas. 1# fpandasn] DL B #2352 HL
CSV X ASeriesfDataFrame, {EiHAT—RVIMEIEC G, HEERH
JUATARHS 558 7T PAORAE A

JER: pandasfE— MR KL =J7E, &GN LUE
2L R F B o i R .

1.CSV U7 1t

S/ NCSVICHHIfAE (IX BLH Bl —%pandasH#1E, ZEEa
M) -

import pandas as pd

# AR

data = {"A"': [1, 2; 3] '"B'¢ [4, 5; B8]}

df = pd.DataFrame (data) # RFHENA datatrame &
print (df) # FTEldataframe

# AT LR
df['A'] = df['A']+1

# BN csv X

df.to csw("csvdemo.csv')

B ) dfun R .
A B
0 1 4
1 2 5
2 3 6

S, FEFF LR T CSV L Hesvdemo.csv, 1T, W



I

B, B

0,2,4

I

246

A LVER], XECOKIEWMAME 7. WRABERRM RS, 7TULE

i N\df.to_csv B E index 2%, Bi%iA df.to_csv (! csvdemo.csv’ ,
index=None) , X[ & csvdemo.csvICAEUT T Fim

A,B

Al

35

4,6

Btz 4b, FEARAFACSV ARG, i8] DUARYE 75 Z i B — 2 5
25, WP,

import pandas as pd

# HER— L

data = {'A': [1, 2, 3], 'B': [4, 5, 6]}

df = pd.DataFrame (data) # RFTULEAH dataframe #3
print (df) # FTE) dataframe

# AT LERAE
df['A'] = df['A']+1

¥ FEMERN csv Xt



df.to csv('csvdemo.csv', index=None, mode='a', header=False)

1 LA B, SE R 7 — o s, AR E R I T E,
Ja TR . TEARAFIIEAE, IR T W24 mode F1 header. Hi
T EEZEMER, i NMgEmERAN 3RS 2 —3UW. S
header W AFalse, j& N [ EIEMPINARAF S ANIIAFR. LR,
csvdemo.csv AR IR B o

i w N dss | N T
- -~ - ~ - - -
s eny | Ko | EES | e,

G (CT]

KT CSV MR e XA, ETHAMMMSEAME, ]
DO & 1 W SO AT 1 At

T, BEY)FEAREZINA CSV U2 B IIRA 2 i A,
e RO N B — oL ] AR 3R AR, HsreZ AT
AL, W fE T RE. ERIAFUE — A — e R TR 1Y
TR, E5EITEBL BATR o EE . AT 5E 4 n] DA R 2 2
HIFEA AR, SEH—>  CSV SUHFRfFME, Rimgs h— sl
1l



import pandas as pd

# FEIEH csv %l
def saveTocsv (nrows, ncols, data):
f = open('mycsv.csv', 'w')
f.write ('A,B') # F%
f.write('\n")
for i in range (nrows): # X T&E—17T
for j in range (ncols): # XWT&—3|
f.write(str(data.ix[i][3])) # BAKKEETATAHE
if j != ncols-1: # BHTREABAES

f.write(',") # EEUBRST
f.write('\n'") # #ITH

f.close ()

G o) e = €

data = {'AY: [1; 2, 21y 'B': [4,. 5, 6]}

df = pd.DataFrame (data) # WTHEMN dataframe B
# AT ERRRE

df['A'] = df['A']+1

# TRAF
saveTocsv (df .shape[0], df.shape[l], df)

XFE, mycsv.esv AT o



A, B
2,4
o
4,6
X AE S pandasf3 2l & 5B — M. R, XL FI T H
Bhse B CSV 2 —MHP =R R G Am e, FHEA KRS
%ﬁﬁo*ﬁ%ﬁTE%ﬁ%%ﬁAw%ﬁﬁ B3 i pandas /71 -

TR A ORATRE, @0l pandas K 56 BUH I BUERIE, [
N RS AT, ET A,

2.CSV AT 12 HY
fEl HL R, W TR
import pandas as pd

dift=pa s readiesni Y esvdemosestet )

print (df)
BT
A B
0 2 4
1 2 5
2 4 6

N HGH - SR IR A S A I 24
B scie s, wRpR.

import pandas as pd

df.to csv('csvdemo.csv', index=None)

BATHIH IR .



K5, hE, B

A, 65,178

B, 70,177

C, 64,180

D,67,175
AT e AR
fRERLIA, AR,

import pandas as pd

df = pd.read csv('csvdemo.csv', index col="f{5")
print ('DataFrame:\n', df)

print ('df.index.name:"', df.index.name)

BATHIH IR
DataFrame:
ke B

Aw=;

A o5 178
B 70 177
€ 64 180
D &7 IW7E

df.index.name: 85

faE s, AREIR.



import pandas as pd

df = pd.read csv('csvdemo.csv', names=['ID', 'H', '"W'])

print ('DataFrame:\n', df)

print ('df.index.name:', df.index.name)

R I

DataFrame:
ID H

0

1 A 65

2 B 70

3 C 64

4 D 67

W

5 hE S5

178
1599
180
L

df.index.name: None
AEEF AR, BONE—AT R4, EEENSANEITE e 2
X BESNG I, RIS —1T2 A — 2% JUk
L S NERERLR XA, B v DA & 35 B sopldt— 2

AN

FET .

3.1.3 JSON 44 1 A7 Y

FESERR B AL B Fe by, R 2 BE A I SR R A R, DA
TS, WEB-1PREEE, A - ERRER, BEEEARNAKR



65
()=

90
[ J =
170

K3-1
RUATEXFIE LS, A4 AT B SR 215 2 5 B AR R EUVR 1R
M. IXEE, T RXMEEHRRNEYE, —REEBISONE X
PIAFfE 7720, T HISONS #7274, fldstr, int, dict, list

faray
~J o

K TISONSCAER AL HE, X HAHISONA, EEH KLU M k%
s FH 77

e json.dumpsAHjson.loads

e json.dumpAHjson.load

N HEGE I AR HRERN T



In [40]: data = {'Tom':{'Weight':65, 'Score':90, 'Height':170}}

In [41]: json str = json.dumps (data)

In [42]: json str
Qut[42]: "{"Tom™: {"™Welight: 65, "Score¥: 80, “"Height": 17} }!

In [43]: type(json str)

OuE48 RS stEE

In [44]: data from str = json.loads(json str)

In [45]: data from str

Out[45]: {'Tom': {'Height': 170, 'Score': 90, '"Weight': 65}}

In [46]: type(data from str)
e [[2E | = rehiciE

SRR N LTRSS BRI B — AN B (BAR
T T M2 T 7RSI R ) , 2 JEi@id json.dumps K H
L NISONGw AL (1)~ FF H:  (JSON-encoded string) , FFKHIRES
json_str, FIGRM, THYCAFRIE; BT jsonloads K H N FRFE
AN JFR P dictkg 2.

XTSRS, AR IR



In [47]: data = {'Tom':{'Weight':65, 'Score':90, 'Height':170}}

In [48]: with open('data.json', 'w') as f:

json.dump (data, f)

In [49]: cat data.json

{"Tom": {"Weight": 65, "Score": 90, "Height": 170}}

In [50]: with open('data.json', 'r') as f:
data = json.load(f)

print (data)

{'Tom': {'Weight': 65, 'Score': 90, 'Height': 170}}

In [51]: type(data)
Qe[S ]] & el
1X B 1 dump S load #5 5& X A% G 34T AR
VEE: R B AAiE NISONKS ., B LA json.dumps, json.loads
#EEELL JSON & :Ugmts 1745 i s AFABOCHFIHiE, R json.dumpAH
json.load>Xf SCAF R RIFAT ERAE
XTISON S R ERE AR T R IR L 1, B2 TR Ui — Lo By R 3
77
o I FHIAFHL
TR, ABEE IR S 2wt n] LLEs T ), an SRR A5
¥, SREMAEHE? #U0EHE A OEZR— T, BE2H % L
R DT, WRARE, WL AITHR. @ =K,



HAZiE B a5 SOFABEERATTEND S, a1 N .

In (521 datal = i iang " RS i=")

In [53]: Jjson str = json.dumps (data)

In [54] 3 Jjson str
OQut[54]: '"{"lang": "\\u6c49\\u8bed"}'

AT DAE HIX e — AN gmid ) @, B — S S E R
£ HiAhelp (json.dumps) , BEHRMEEERKIZEH, KT
ensure_ascii, F—0EESHFRE:

If ensure ascii is false, then the return value can contain non-ASCII charac
ters if they appear in strings contained in obj. Otherwise, all such charact
ers are escaped in JSON strings.

Wi, W ensure ascii N True (BRIME) , #iHi K3 Xl
& NHIFEASCIIE AT . Ul Rensure_asciiiX B NFalse, X Lo /7 RE
i—I?H&”l‘:HO

F2 N k2 K ensure_asciiik B NFalse, KR,

Tne 63 hdata= (i laag t !

In [64]: json str = json.dumps (data, ensure ascii=False)

Ty [EEllisen ste

out[65]2 "{"lang™: "{HE"}!

ALUE R, )R O AR B
e sort_keyfff7



ey (17581 8 whiEgsy = 2k Miem! . ILa skl e Uissn )

In [76]: print (Json.dumps (data))

{ "2"’ g "Toml'l’ I'!1'I'! 2 T!Ada", "3" E I'lSaml'l' }

In [77]: print (json.dumps (data, sort keys=True))

1R Shag¥, Y2UMe Mem™, B3N PEam ]

X HEBIAR AR, 7T LURYE 7 2K sort_keys i B N True K
BHATHER

e indentZE 1k fi

145 9ISONAR I H HISLR A 1 7 A7 B 7SR . EBRINTE
LR, JSONE#E & LMATHIE gt iy, et armE B, X8
nRAIn B4k, SKERAS SEIR MR A



In [66]: data = {'Tom':{'Weight':65, 'Score':90, 'Height':170}}
In [67]: json str = json.dumps (data, indent=4)

In [63]4 Jjeson skr
Out[68]: '{\n "Tom": {\n "Weight": 65,\n

HSeorem: 50, \n "Height": 170\n RN

In [69]: print(json str)
{
"Tom": {
"Weight": 65,
HSeoret: 90,

"Height": 170

FERE: EJSONAHRAMIEDL T, 8 HEW SRR H
RIE IR G, Bt LRI, X A 5 B R A g R AR A T BNy
H R BN T

X W OK TISONMAF R B #AE, ABiE—25 1 AR A
HHEA P[22 5 7 T RE— 55 2] . 5 ZMERIIEAT —opickle
P, 1ZPEA R T ISONSCAH AR I A 2

3.1.4 XLSX A4 i 47 B

75 Ak BRI 2285 ) S Excel HU T2 H%, T Pythonth 4 1R £ AL 7T LA
HExcelilt 1752 H..  H A 325 DU FEv] Ui 4T Excel UM 1132 5 # 4
) &xiwt. xlrd. xlsxwriter. openpyxl. AIPIEESH TAH  XLSXCAF
Hies, Hixlwt2S A, xiddZiH. J5MHE M TXLSX3/: (dst



seExcel 20105 5 = fRAS B L7324 ) B3R BT KER 0 N
)2 5 = I Excel A, 3 BANOGH & PR 3E4T 18] SR 41

1.xIsxwriter

X B ZFxlsxwriter ) E 73X, 43 AN TJT AT HHE, 9 a2 18 H
xlsxwriter L5 AH . (HEEE5 AN) Fifid pandassZIAFH . [ 437
AT

(1) xlIsxwriter 5 A

Jofh — B A,

import os

import xlsxwriter

AT RSO RS20 B, T DL SRRSO R, AR SO T AT SO S
# WURBCA ISR, NG B T e T R BUEERE)
if 'Myxlsxdata' not in os.listdir():

os.mkdir ('Myxlsxdata') # HIWEERE, 7E200H 02 % Myxlsxdata
os.chdir ("Myxlsxdata') # HXEER, I UH Myxlsxdata



b FEEMHZ A Bello World. x1sx IET#IE TIEH

workbook = xlsxwriter.Workbook ('Hello World.xlsx')

§ ONBIEER TR DA I — 2R 1 HRHE, BUAR AN sheetl, sheet2eew

worksheet = workbook.add worksheet ('K 1')

# 7F A1 Mok 5 ABHE Hello World!
worksheet.write('Al', 'Hello World!")

# PAARE, kM AR

workbook.close ()

BAT )G, W PATE YRGS CpySCAERRAE SO & BIH R
Myxlsxdata 3CPFE3, DL H H 3 fIHello_World xIsx 3 4. T 3CAFE ]
F R AR 1A H T A “Hello World ! »F £ 5 .

VER: N T SEIEE SO R 7 SO B, AT DA R A
Je, FAE SO AT SRS . UHE SRR EME, R S
IR EL, X R VA AR S AL

NHGEIE N EAE R, SR T RN, B2
JCH ) S e s, S Bmled. (B4, PHr. WERIAAES
B, SBEEENTCSVI . BIEBEIRIRI R, FEMEHLA
fEBIXLSX S,

HAE /MR R E T E R E I k. X B ar DL
WNEH O EEFEIIX M,



import os
import requests

import pandas as pd

# BREUITAT B i A, LA 4 S 4

def savepics(img urls, titles):
for i in range (len(img urls)):
img url = img urls[i]
title = titles[1i]
img data = requests.get (img url).content # ZifiHIN%
b TRfbR
with open(str(title)+'.jpg', 'wb') as f:

f.write(img data)

if name ==' main ':
# AT B SCHARR R SUAFR Y, AT DA U, PRI SCAE SR Rt SO
if 'Myxlsxdata' not in os.listdir():
os.mkdir ('Myxlsxdata')

0s.chdir ('Myxlsxdata')

books_data = pd.read csv('result.csv') # BEAJCEUIAAR
img urls = books data['img urls'] # KRl
titles = books data['titles'] # B4, A F w4

savepics (img urls, titles)



2N, XA TCR BRI E S 1. ME—ZERN
Wi B A SO ar 44 BORE TS, AEIEA ST T A4, AR
MT A ER. #TR, HEHRE AN XLSX X, Al — A
Mg eAR a7, BSF A — R A EHE R

import os
import pandas as pd

import xlsxwriter

# N T BARSAERRE P SURR D S, AT DRSSO, FEAEMOCARR PO i S
if 'Myxlsxdata' not in os.listdir():

os.mkdir ('Myxlsxdata')

# DIRBIR T



os.chdir ("Myxlsxdata')

# SAEHE, RRATERY HEAHRME, B NULL

books data = pd.read csvi('result.csv', usecols=['titles', 'authors"',

gs', 'details'], na values='NULL')
titles = bovks data['"titles"]

authors = books data['authors']

ratings = books data['ratings']

details books data['details']

# 4N Books . x1sx HIHL T2 T/EH#

workbook = xlsxwriter.Workbook ('Books.xlsx'")

# R T RARIE I — AN 3R 1 IR, BRIAFE 448 sheetl, sheet2:-e--:
worksheet = workbook.add worksheet (' I+ ")

# GNEHE
nums = len(titles) # #HiE&E

$ BTN
worksheet .write (0, 0, 'E53FHE")
worksheet.write (0, 1, 'BE¥45")
worksheet.write (0, 2, "BE/EE")
3
4

BT
B )

worksheet .write (0,

worksheet .write (0,

# RN ARSI

worksheet.set column('A:A', 20)
worksheet.set column('B:B', 20)
worksheet.set column('C:C', 20)
worksheet.set column('D:D', 10)

worksheet.set column('E:E', 150)

# AN FSCAES

'ratin



for i in range(l, nums) :
worksheet.insert image (i, 0, titles[i]+'.jpg")
worksheet.write(i, 1, titles[i])
worksheet.write (i, 2, authors[i])
worksheet.write(i, 3, ratings[i])

worksheet .write (i, 4, details[i])

# APREEE, R AR

workbook.close ()

FIOFLE R L 7%, nEI3-2

& J ESESEDIFLNR  #EOURATRTN , RHRGEE  ARNENETRE— B, BRaHN
HOEHOSER  WE LRTEd. . SIEIhElE (JEMA) | 9 [RATHE] K (cniiek] F805 , FIRHOSIREDRIKR M RTFENRA
e SN/ PEHRT 5.2 —{UfectE (¥R BANERROSONE  SANHESORY . [B5E] KHEEUSHA
ALFANE—F (IS KEHR e FERTRIFFEE OEHRERAINR  — P ATERAS, HINSHREIHTAS,

BENEF [PR38R s 2 B NR AT HIEPTEN RN, R (@8) (DUNER) (BRORE) ZHERe,
FiFa [(RIBE RE/RE/ fper —MAERIE BB HEROEC, BETEHASHBROBER M ATESSTRGNE,

gl (RIS GRS o0 —SHESRA. ANEHFEORENRES DR REDE 0 FRNFREENS,

SHEBEA (RREE GEEAe RREERTYLNING GERNR  —PSATAK. ¥, LRRSEEOGRNGE,

X sER (R1ER B EiDes SEGNSERER BERGAORNE  —REARAFREOLBZN  — A TESRRONINAN,
ERY (RS N/ LR AR SCRARIETSERADES NEFE . —SLISeRHNR  BANRSHONINNE,

REEH FEERMALEDe EFERNRARREESRIFKCN G , Hif— ERRUARAGTORE , AT RMBETETE RN
%X (ERENEX Bfde 7 AREAT CHRSRSREFORENR , (TF) FERREEE RHNLERR , SRAME T
Al ERE  eres BETENEDS EIRASRIRre S RITN2 N, (HE) RPNB_S , HREREINE,

HiRE (RIBAR R 75 (BEBIE) SFESAN HBENN , HENGE2E , 83— SRSFMNEN2E,

HERER BAAE L MDA FERORZRE EBRBHRN 0N  — REEHTHNEONE  —FEIE MO,

e L e BRGHFFRRERITOTED)E | EHFINGRTICZRHOTE | BT CHEANRE,

W66 B5E  (WARERERS FEWLAROEIRIGERE | LRSNROEARNNGGERN, TR H s8R LRSS ER2 -,
HHhHaw [(ES5 A/ =M ABA ERHETE , AIRDSHIERORE | CERRATENRE RSN ?

Ll LU rd OSRNE SEHBs ANANT TERAT , BIUEARDFND ¢ AR RANENE SRERZ(Y,
FREANES Bz BIBH HERERFE. SARZWR , WARA 9 F R0 FT0MY , RRLNNZNNH0RECHE,

SHHHA Lo ARSI 0 HPFSEARL ORI ERREERE  RENEAN—2ERRFRECTEREF,
Hoa [RIREACR A AR A0E X BR R FRITIHER | RREMSRICIEED | HIE SRR FIIERERE T
bl T [BEHELE WS ( 0w fRERE MIFSLAA S OEE (MNREA) HIAR  BORNREOUETRYERN2) , MEASSSE
N2 (B0E) ST ARBAHE 6. HHIHEEETNE (IH2%) RANN0S | LIEFnSTRRA RSP B STREETE,
WENAM (AR RETREMENANA (PEES=TE) AEERNITARDN0E  BERRAWKEAREN/LT . REANNTHEGFR-—NN
A FLREE W/ PEHRET0 () B (ELREE) | wEESETFREGT 3504 T0ERESE,

" il ase TR EE OB A RAS EFREOERAEZ A A ROSE SAT o FTARRIShR Y B0 7T MTW&#%BER'

ol mame il
K[3-2

i, “PIREARZEL T, BNELEEFYER
ﬁﬁfﬁ%i%wﬁﬁﬂ,ﬁﬁ%ﬁ@%ﬁ#%%ﬁ%,”%Kﬁ
R, TENERNRZ, SN R BRI R G IR, BIZHE



worksheet.wrlte (xrow, xcol, data) FJEXEANEIE. HR, ]I
HARR k. F LHPE A, il CR A2 A EE AR, H
%@TU\LJ\_URL HIRARICE, FHETUEER YISO, TR
BEE 4T pandasi#t T XLSX AR LS .

(2) pandasxlsxwriter

EE, XEWRFERL xisxwriter /EAEIESIER. SR EEFE
2AER, ARBEWR.



import os

import pandas as pd

¥ AR

if 'Myxlsxdata' not in os.listdir():
os.mkdir ('Myxlsxdata')

os.chdir ('Myxlsxdata')

¥ 3k

books data = pd.read csv('result.csv', usecols=['titles', 'authors',
'ratings', 'details'], na values='NULL')

dfl = pd.DataFrame (books data)

t Hdfi 2

data = {"f%': ['a", 'B', 'C', 'D'], "HH': [178, 177, 180, 175], '"fFE': [65,
70, 64, 671}

df2 = pd.DataFrame (data)

¥ Phxlsxwriter H5|%, Gl writer W%, HAMAH 4N pandas_simple.xlsx

writer = pd.ExcelWriter ('pandas moresheet.xlsx', engine="xlsxwriter')

4 %4 DataFrame 7| writer
dfl.to excel (writer, sheet name='THE:")
df2.to excel (writer, sheet name='{kMI%d:E")

# Kl weiter MR, HORFESARELR

writer.save()

¥ L x1sx M
df = pd.read excel ('pandas moresheet.xlsx', sheetname='1$f@']ﬁiﬁ')



print (df)

X LA AT, FrS AR R R =AT, BARER AT
SR TERHT XLSX 30, R IUEE C 22 B A7 1, Al AR 3
H pandas —#1] DA 4 HLdb 4T 774

AN, 75 ZOR A A DataFrame 73 Al AE AAN R R RAS I, R I
BRI RE S I .

# ¥ DataFrame fAififl| writer B[
dfl.to excel (writer, sheet name='&§E{")

df2.to excel (writer, sheet name="{FillI¥#E")

ATLAE S|, UL padnas AHrHE, FATEERETRISEH S XLSX SR
HNGEEE, A PASZEL M CSV U BIX LS XA [ 45

2.openpyxl

openpyxI DI REFE MK, "B [RIBIHAE K D)6, 11 H e o A
Flpandas. X A VASEEOCH IR E MBI ZEAT T A1, RIS T iR B
Eipandas4s & 18 H .

(1) openpyxl H £ 52HL

S N —BART






# BERAERSY

print ("##: ", wb.get sheet names())

# HE R AR TER
ws = wb [ ZIFEF" )
print ("f7#: ", len(list (ws.rows)))

print ("FEL: ", len(list (ws.columns)))

# BRI AT RORdE

# XH, ELRE nin row Mlmax_row HHFEESEH HE—1T

b AT NAA, FTEIHK

row data = []

for row in ws.iter rows(min row=l, max row=1l, max col=5):
for cell in row:

row data.append(cell.value)

print ("H£—AT (JJ#) : ", row data)

# PHCE—FIHHAR, R 5

row _data = []

for col in ws.iter cols(min_col=2, max col=2, max row=41):
for cell bnmieol:

row_data.append (cell.value)

print (" "%: ", row data)

# AR e

# ol EEpRE A mEEE H, NERED row Ml col HIBMEMAT T
# TRBGREL 2-3 7, 1-5 1T%UHE

print ("XIREHE (1-5, 2-3):")

min col=2

max_col=3

min row=1

max row=>5

areadata = np.matrix(np.zeros((max row - min row + 1, max col - min col +



1)), dtype=str)
for col in ws.iter cols(min _col=min_col, max col=max col, min_row=min_row,
Max row=max row):

for cell in col:

Y

col index = cell.col idx # FREUAFESIEK
row_index = cell.row # PRERPHATHL

areadata[row _index - min row, col index - min col] = cell.value

print (areadata)
EFfmHmT Gt .
Kb [EMEL, ENEEE ]
i 41
I 5
$F—1T (Jl&) : [None, 'titles', 'ratings', 'authors', 'details']
$TH: ['titles', 'HUPE', 'WTEKE', 'HOEGOHEESE, ...
XIEE (1-5, 2-3) :
[['"titles' 'ratings']
["HPE 18,97
["HRERE" '19.1"]
[ REG USRS '8.91]
[ FEESRE 19,27
KPR, DEAWHCAETERET S X BEHMCUN LS

® ws.iter_rows(min_row=1,max_row=1,max_col=5)

ws JfefdiE M LIER, XEIEGREHR TR, iter_rows Rinf%
FrsAGERG JRTH RS ER XS AT STE I BRE], 140X B R min_row .



max_rowIJ W B N1, RN —17, max_colWWE ASREHZ L
eIy

® np.matrix

X BAEH numpy FF §) matrix KA — & XN EdE, &l

i T RE S AL E A, KX BT E R E LN 1 7 5 H
AERECEAE, R F R EENE, BT Hlcell.valueth & 7] LK

X AE openpyxI & WA 1 — L7773, BibiRpt HADL —oC T
FASHIHERAE, BUCH TR RE . T A4 H Spandas
AT

(2) openpyxlpandas

openpyxl = % i i dataframe_to_rows>K 47 fiipandas H [ f\)DataFrame
Bz, EHUKIHZIE I pd.read_excel SEERLIT .



import os
import pandas as pd
from openpyxl import Workbook

from openpyxl.utils.dataframe import dataframe to rows

4 BRIERR
if 'Myxlsxdata' not in os.listdir():
os.mkdir ('Myxlsxdata')

0s.chdir ('Myxlsxdata')

AR
data = {"f{&': ['a', 'B', 'C', 'D'], 'BE': [178, 177, 180, 175], "{KE': [65,
70, 64, 67]}

df = pd.DataFrame (data)

¥ AU TIEE

wb = Workbook ()

b AR

ws = wb.create sheet ("{KMEHRE", 0) # 0 REEILHA, BIFERERA
$ AR

for r in dataframe to rows(df, index=True, header=True):

ws.append (r)

wb.save ("pandas openpyxl.xlsx")



# 1EHL
df = pd.read excel ('pandas openpyxl.xlsx')
prinkE (i
BT TR .
S T
0 A 65 178
1 B 70 177

2 C 64 180
S DTS

(3) [ [\ % ) S 4R

X B ok FxlsxwriterflopenpyxI AT A, C&E 5 1 KE 7 RXLSX
iﬁiﬁ’ﬁfxéﬁf (B2 0] LA Bix Lo AR 2 L[ e iy HLEb B ).

AR EANE L RS, RESCI (A0 RSO R E . XTI, B
fif %%Dﬁﬁﬁgfi—f B Iz 77, ﬂ%ﬁ%ﬁii&ﬁ%%ﬂ)ﬁﬁ%?ﬂ%ﬁ K
FHFX %R, FHi1EWA AR jii_ff‘%ﬁp%iﬁﬁﬁﬁﬁo =P
IR R B4, E*Wﬂtk?ﬁ#ﬁﬁﬁ%ﬂ’ﬂ?ﬁ, w2
)5 >

X B 15 F openpyx i AT 208 1) & i) 5 SR EUERAE,  FxIsxwriter#F 4T 2%
JEHIBE N, a8l blpandas MR R LIRS o






# WETIEER
def set path(self, workpath) :
self.workpath = workpath

os.chdir (self.workpath)

# BEOCHHEAELE
def get fileinfo(self):
# print (self.filename)
print ("=" * 30, "FILE INFO", "=" * 30) # &£
self.wb = load workbook (filename=self.filename)
self.sheetnames = self.wb.get sheet names()
print ("3(ff" + self.filename + " E", len(self.sheetnames), "LIEER")
print ("®&AHN: ", end=" ")

for name in self.sheetnames:

print (name, end=" ")
print ("\n")
print ("=" * 30, "END FILE INFO", "=" * 30) # 7 &Ik
# IEPETIER

def choose sheet (self, sheetname=None) :
if sheetname == None:

self.sheetname = self.sheetnames[0]

self.sheetname = sheetname

self.wb[self.sheetname]

1l

self.worksheet

# RMTAERAEAE R

def get sheetinfo(self):

print ("="*30, self.sheetname, "="*30) # #|L&

self.num of rows = len(list (self.worksheet.rows))

len(list (self.worksheet.columns))

self.num of cols






# QTR (208 0) FilFE, BURRBEEN str

areadata = np.matrix (np.zeros((max row-min row+l, max col-min col+
1)), dtype=str)
for col in self.worksheet.iter cols(min row=min row, max row=max row,
min col= min col, max col=max col):

for cell in col:

col index = cell.col idx
row_index = cell.row
areadata[row_index - min row, col index - min col] = cell.value

print (areadata)

print ("=" * 30, "[XiEHdE", "=" * 30) # HEL

return areadata

TR gl sxwriter—EAEHIBE AN

def create_workbook(self, wb_name) :
if not '.xlsx' in wb name: # WHREINEL, Hahth4e
self.wb = xlsxwriter.Workbook (wb_name+'.xlsx')

self.wb = xlsxwriter.Workbook (wb name)

def create worksheet (self, ws name) :

self.worksheet = self.wb.add worksheet (ws name)

¥ HA¥4, col names NFIFE

def add col names(self, col names):
self.num of cols = len(col names)
for i in range(self.num of cols):

self.worksheet.write(0,1i,col names[i])

# FE5 colx Hll, BA—FIEE, Wz iraIEtitsds
def add coldata(self, data, colx):

self.num of rows = len(data)



for row in range (len(data)) : # AEERHFAES], BTELRH row+1

self.worksheet.write (row+l, colx—-1, datal[row])

# 1E5 rowx 17, BA—1TEHE
def add rowdata (self, data, rowx):
for cel in rangelself.num of cols):

self.worksheet.write (rowx—-1, col, datal[col])

def save (self) :

self.wb.close ()

"' BT pandas B3RS 0

def read by pandas (self, filename=None) :
if filename == None:
filename = self.filename

df = pd.read execel (filename)

print ("="*10, "DataFrame From " +filename+":","="*10)
print (df)
print ("="*10, "DataFrame From " +filename+":","="*10)

return df

def write by pandas (self,df,new filename, new sheetname) :

df.to excel (new filename, sheetname=new sheetname)

GE name == main L

Demo = Mx1lsxWB (filename='pandas simple.xlsx")
Demo.set path ("Myxlsxdata")

Demo.get fileinfo ()
Demo.choose sheet (" ZiET")

Demo.get sheetinfo ()



Demp.get areadata (2, 3, 2, 3]
Demo.create workbook ('Mxlsxclass.xlsx')
Demo.create worksheet ('sl')
Demo.&add col namesi(|[‘ecll®; ‘col2'l)
Demo.add coldata([l, 2, 3, 4, 3], 1)
Demo.add coldata([2, 3, 4, 5, 6], 2)

Demo.save ()

Demo.read by pandas('Mxlsxclass.xlsx')

BEATHEIE T,



FILE INFO

Yt pandas_simple.xlsx & 1 NTAER
F40: SRESR

END FILE INFO

R
T 41
IEL: 5
%|4%: [None, 'titles', 'ratings', 'authors', 'details']
SR
X B
[['HEE 18.9')
[TERE" 19.1'])
== XA ==== ===
========== DataFrame From Mxlsxclass.xlsx: ==========
coll col2
0 1 2
1 2 :
2 3 4
3 i 5
4 5 0

TE A I Mxlsxclass.xlsx XA, B PLRILEHE L IEHE N

A PVE R, @i e XN R — RV AR S dt L, RERE T
BT BEMERAE, AMUER KT B 7 #4E, 1 HAAS R AE
AR R E AR 19 v



3.1.5 MySQLZ & 7 ST 1) A7 B

WAL, CaNd 7EARCERIE, U TXT. JSON. CSV.
XLSX CAFHIAFE . — ot T LN s, XLt 2% 7, (HaEfE
TFEUBOR B R B, e BRI B e . T SR AR T R
Pythonf#/EMySQLEE . AE13EAT T 1 B AT 28 R A %3 MySQL
B 7 DL S A Python % 2 PyMySQLAT .

1. ST G i )

X ER 5> N2 A E X Ubuntu R 4211, 8 WindowsF1Mac OS R 4t 1)L
Fa] LAkt .

X BAE ) %2 48 /& Ubuntu 16.04 LTS, £ & IFMySQLEHE ) »
MR AR, HOlEEdRR, B2k T Bl A S,
24l Incorrect string value H451%. FEXFHFHL T, —RAE @S A
B R FIRHEAE 3 B IFUTF8mAS . N 1] A2 S 2 S v B P A ik

(D HERE

£, QEEE, BT,

CREATE DATABASE PyDataBase
CHARACTER SET 'utf8'

COLLATE 'utf8 general ci';

5, EPRMAEEE, SN

USE PyDataBase;

w=, g, T,
CREATE TABLE PyTable (
username VARCHAR (10),
useraddr VARCHAR (10)

) ENGINE=InnoDB DEFAULT CHARSET=utf8;

XAE, AT LTI T AEFRATRAA I, a0 PR



INSERT INTO PyTable (username) VALUES (ﬂﬁ:Eg”);
SELECT * FROM PyTable;

BATR A
Fomm Fomm +
| username | useraddr
B e e i
| @R T— | NULL |
prmmsm s R e +

1 row in set (0.01 sec)

(2) ARBR NG hid

BRAEBRIR AN R EHE FE AR SR I B gt 4, 1am] LLE I ok
MySQLFC & A4 BN i 1 B VUTFS, MM 25 B 15 B Y b5 1R JBR
yJIg8

fEMySQL &, Z6PHAT#r<S SHOW variables LIKE ' %char%’ ; ,
Mt m] LA BHHE 2 BRI S5 Z latinl,  FFANZUTF8. 4% hok, LA
root& 1y, B UM ALE /ete/my.cnfEL # /etc/mysql/my.cnf B IMySQLHEC &
, IINCAT 8 A IR

[client]

default-character-set = utf8

[mysqgld]
default-storage-engine = INNODB
character-set-server = utf8
collatien-gerver = utf8 general ci
ZJ5, E&umtn 2 4THAT service mysql restart H G MySQL. - iKFT

TFEAEE, $4T7a4 SHOW variables LIKE ' %char%’ ; , A LA
Gt O BN UTF8. 1328 v DU E i iAo vt 47 A, [



FE AT DL IE A4 AR 78 H S

. B EAEUbuntu 16.04 LTSTECHR R, aniiied 2
S HABWI AT BEBE A AIF, 7S EHAR TGS

2.PyMySQL {5 FH

B I US4 T AR — S IE AR ISQLIEA], 4R, ZHIAN T
WA LR AE LR, DRONAR B SQLAE A 1 v — M AR BE S H MY &=

H
I o

1EFRA 15 AT PYyMySQL L AN T E .

import pymysql

# IR

db = pymysql.connect (host="localhost", user="root", password="#H4", db="PyD

ataBase", charset='utf8')
4 JRHUIERR, F R TR A R

cursor = db.cursor ()

¥ AT QL 1EA)
try:
cursor.execute ("SELECT VERSION()") # execute [ZBHN soL E4]

data = cursor.fetchone () # FEUEEE

print ("Database version : %s " % data)

finally:
KRR P
db.close()

BATHIH IR .



Database version : 5.7.18-0ubuntu0.16.04.1

N TR AT ] AR

e pymysql.connect

connect (B B HBAM AN FIF 4 Groo) . BTG, M
PyDataBase#(#5 /F (FILOIEL) Mifd (UTF8) . X2 —L8H K
28, BRG] DURYE 7 Z s E HAh S 4

® cursor

X A T ZoR cursor B AR AR EE B 1) — A TR EE Y. A8
AT — RIRAE, Bl AT SQLIE A 3R BUEHE S5 .

® execute

HR#AT SQL 1EF]. BEER—s, N T AMIE, SQLIERJmRAT
ISR, X5 B HEEEE R — R,

e db.colse()

AT FE XS B e R4 AT, BRSSPI

HAERRE . Wk, Bk Al

W R, KRB — B ERAE






print (col names)

return col names

# FHE

def pritn alldata():
cursor.execute ("SELECT * FROM Py Create;")
data = cursor.fetchall () # FREUEHEIE
print ("All data: ", data)

return data

# 4T soL iEH)
1122 21

# MERE

# R R AT AR T CAF IR, HAEN e

cursor.execute ("DROP TABLE IF EXISTS Py Create;")

# BlEE

cursor.execute ("CREATE TABLE Py Create (username VARCHAR (10), useraddr V
ARCHAR (20)):")

# K

cursor.execute ("INSERT INTO Py Create (username,useraddr) VALUES i
Y, R ;)

cursor.execute ("INSERT INTO Py Create (username,useraddr) VALUES ('fAT—

i l%@r)',n)

# ITENELR
pritn alldata()

# FEUSIERIERE

# ilrtRAE

# AR INSERT B4

# MIEREMH where

cursor.execute ("DELETE FROM Py Create WHERE useraddr="3H'")






BATRI .
All data: (("RI—', "®@E", ("RI=', 'FEE"))
All data: (("®mI—', "$H"),)

(('username', 'varchar(10)', 'YES', '', None, ''), ('useraddr', 'varchar (20)
He MRS U ereE, V)
(('useraddr', 'varchar(20)', 'YES', '', None, ''), ('age', 'tinyint(3) unsig

ned i, BRSNS one M

NS AT T ZE A

e finally

AN PHNER SQL TEA)SEE AR PR R R Y, R8s Rk
AWTiER. BrLL, {8 finally ] PAEATRAATTE O N IR UERE 73R H IR 5k ]
KO 2 B

® commit

commitfCRIEZL H S, BPLbEHE 7 H BT 2 BB e
{Tinsertif#1) Z G Hiclose, PAJERIBIREEER, RIMNBIEIFEREAN,

XV H FHIEE R, KEEFRIX A . HR, N T HEEE, A
Hn] DLE U6 1 E e B FE IR 1% B autocommit=True K HBIHRALEH
%

e rollback

B, PRUEEry b HATSQLIE R AL A R BUBGTHAT, K2 2
B By 2 5T RS

VU SQLARA A 152 3 223 W 2w TC 21 1) 2 e 5 145 B A7 2
MySQLEEFEH . 458, DL X sesilnf ge e, S rih
HEEXHHERZR. THGE —MSHELI T,









FEMySQLEE FEf & n] AR BIEHE e iS5 A

SEfr b, BRMySQLAL, Python LT AT PLEEEATAT Zedia 1 H.
Python & S tH N & 7 SQLite$i#5 FE, #RAEHA L2—8, REMHA
[ R 58 =7 R S

2k, AR Python AT SCHAFBUNNAIEARR] T RS . (Bl
—F, f#H Python, AT+ 77 @#i#E/E TXT. CSV. JSON,
XLSX FIHE B4 S, 1X 92 Python # MU /KIBE S MR Z —. 2
2 T SRR, TN — 2 A ) 1) A 13 W A — S A0 1 T Ak 2
EAET o



3.2 NumPy

3.2.1 NumPy/# /¢

FEEAE A AR E RS, NumPy PR AR A HLA
NumPy {674 Python B & | #AEZ 4ERA M ThRE, W HRBCEE & £E2T 5
2, =0T KE—T (IS K ENumPy  Beginner’s
Guide[Second Edition]) -

HAE: AWK EMRERSY, BHF—3B F#1r-FriE
H, B—d8NFITIITIEE, ZEMWAIAE.

IR A F B 7 1K FE AE0~ 100002 18]I, 435145 FH 4l Python (K] list A1l
NumPyarrayi# {7ia BRI [E], 5 R E3-30r (MHEAACAE S EATS
) .

12000 4

= Numpy
Python

10000 4
8000 4
6000 4
4000 -

2000 +

M| ECHESTITIEEC e p s

0 2000 4000 6000 8000 10000

K43-3

AUVE R, BEEBSIRMAY K, i st 78 T LF 5 800 HAR
JRAEEE; T array  BOVHAE AN AR A LERFAE — N BARAIACT, FERREE AR
AR AR KT SR ZETT o IXAROUEL A I BE 679 NumPy | 52 Python %2 #f #
I



Fhh, FRArSciPy B A A —Ee T H,  Python i 5 A1 5 4b 3 fE
JLFAT LLEL EMATLAB. 5207 |, NumPyHJiEiEFIMATLABA e 4
fBlo 75 SEIL— S BRI AT B LT SR 2% 2 B FINumPy, AT
R FE AR

3.2.2 NumPy 3 A #:4F

LA Bl

Al DM 2 P o5 V3R — N0, X e vk mT BLay N EL B3R BRI (4]
BT

BEEZPHGER A NumPy & [ 132 4L B8 %X np.arange 1 np.linspace 5K
T, SRR

In [77]: narr = np.arange(0,10,1)

In [78]: narr

Gut 181 armawilll, 1, 2, 3. 4, 5, b; i, &, 9]
In [79]: narr = np.arange(0,1,0.1)

In [80]: narr
Out[80]: array([ O\., 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9])
FEEXER nparray F2PKETTDEUNER, XAE Python Hii)

range B 2 A RVFH Ja& DKLU ESD . WrfBLA  np.linspace
PAFMFE RIS R, W Fos.

In [85]: narr = np.linspace(0,1,10,endpoint=False)

In [86]: narr

Out[86]: array([ O\., 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9])



XHE 0. 1. 10 R 5. & SUREE T 7 315 3 1 FE A
. )5 endpoint Kon 2B EE LT, BRAE True, BIEE; AL
MG 7 B B NFalse, BIAHELE .

S Bk T E A RIS, 36 A] PLIE TS Pythonfilist. tupleZs
SKIRHECA, ARASWR .






IGay |29 iseuas
Onene [ 72| &
shangeae| [0 e 2|
(4, 5, 6]1)
fribz b, 6 n] DUE IS array A B 14 BSGHT array, 20 PR

In [95]: narrl = npuarray([l, 2, 5]}

In [96]: narr? = np.array([4,5;6])

In [97]: narr = np.array([narrl, narr2])

In [98]: narr
Gt [ SE ] &

array([[1, 2, 3],

In [100]: narr = np.array([np.arange(2), np.arange(2)])

In [101]: narr

Ouk 1017z

array([[0, 1],
[0, 111)

NumPyth N B | — SRR B B, R PR .



In [160]: np.zeros((2,3))
Out[160]:

arTay {[1[N05 s On S if e,

In [16l s np.onea (2,31 )
OQut[lel]:

arrayvi[ [ L.; 1.5 1.1;

(1., 1., 1.11)

In [164]: np.eye(3)
Out[l64]:

arrayl i 1.y 8., B.0;

R HTNumPyBRIEN AR S, — MR — A X e s T
LA, 323 H A —38 5 A A MR IR, B H 20 i 1 =] Sk A 4
BIRT. Fa PR AN Z, it 7. B, FRIXFHECNRE E R
e, AREZIZEIL.

2 AH ) JE

OB G, EH—PHEEZAT, JokE— M —®Et. %
R g R 2 shape A1 dtype, THZMAIRT S FiXEEH:, F& 1 g
MM T71%, B2 dtype:



In [3]: narr = np.array([1l,2,3,4])

In 4] naro dEypee
OQut[4]: dtype('inte4d")
2T  dtype, #RERACIEMIRER TR, Z %A feERA,
2N RGBT E B R . FRRIGOL Y, A DURYE F{E T
FE NS LR 2R A . NumPy 3t 115 B 2810 DU N vT eid
PR K FhFE R, W PL@E T print (np.sctypeDict) & FTA HIZ5HY,
— AR T IE A LA R R, W R

In [5]: narr = np.array([1,2,3,4], dtype='float64d')

In [6]: narr.dtype

Out[e]: dtype('floated')

AR R AORUEAR S 75 Bk £ & 1E M B 2R AR A RO T AN AE . 5
B, A IS ] LRSS 5K B € X EdESER, .



In [19]: studenttype = np.dtype ([ ("#H&"', 'str', 5), ("¥5', 'int8"),
("SR W Eloat 7))

In [20]: classx=np.array([('#’$*', Y1t T3S0

(e, '2', '3,1')],dtype = studenttype)
In [21]: clasex
oat 2] ]
array([ ("¥%—", 1, 3.0) EET, 2, 3.1)1,
dtype g@gl '<U5") (11—%“'% lll 1ry_|)-'ji 1<fg! ) 1)

R, AR TEIRRE, T HARSIREE TR, W PR,
In [7]: classx[0]

Qut (7] K525 =", 1, 3.0)

In [8]: classx[0][0]

out[8]: 'FHE—

In [9]: classx[0] ['#4"]
out[9]: "FAE—!
2 TN oRA4H shape, ‘©H TH#BEAHMIZIR. —BKiF, shape iR [A]

HIps i/\iﬂﬂiiﬂli‘}ﬁﬁ’]/\iﬁ AR BIE LR N 4, R A n] LR E R
PIANEJEE 7 AR AT R BARERIAT S, AR s



In [13]: np.ones((3,5))

OQut[13]:

<o n ] LGS R R L [
1., 1., 1., 1., 1.],

ri., 1., 1., 1., 1.11)

In [14]: np.ones((3,5)) .shape
out[l4]: (3, 5)

W 7] LA reshape SRR EAH AR, W0 s
In [15]: np.ones((3,5)) .reshape(l,15)
Qut[15]:
e O [ S | B P T [ B (e
1., 1.]])

S

aeJr, MHERETEXEA DA SRR, W N KB
(NP

In [16]: na

np.array([1,2,3,41)

b IV 2 mls

na

In [18]: na[0] =0

B—F, &JaH na Ml nb A7 BEA LA, HMEDHER

Em B, BFRITE,



EN RO
Qutiiiglis arvass (L0, 2, 3, 41)

oo [F2000 8 e
out[20]: array ([0, 2, 3, 4])

A KGR EE? &, BIPEYEEZN nb, (HEELZ
AR T X R FONEREERAE nb=na IFE, IFEEEIESH, BI1RZ
HZ T —thwe s, bt N s —8m. A Ldf, na fl nb H2&
B —NERANET CGEEMH nb N na H—view) . # N kiEid
PythonfJ N ZE BR £ id SRS AR, W Ao

In [21]: id(na)
EUE |12 188 0 SS9 EEER6IAE

In [22]: id (nb)
Out[22]: 140334995507040

In [23]: id(na) == id(nb)
Out 23] :F True
id PR B 87 T UE AR A A RE 7 B E— R IR (CGRABCHn
CH+H Nk atE) , ATLLES]  na. nb  ARSCRE[F—NEEE. H
&, AAEEBERERNIEAS S RAEXME, W REAMERERASIX
FE T, R AR



In [30]: na

Oout[ 380 arcaziill; 2, 3. 41]

In [31]: nb = na + 1

In [32]: na[0] =0

In [33]: na

Out[33]: array([0, 2, 3, 4])

In [34]: nb
Quc (341 arravi(lz, 3, 4, 3])

PRI Ak, 8] BLESCAR 5 3 AR UE F A MR P A 2 IR R 28,
AR

nb = na.copy ()

B A HATROE— T : % naj5 2 At nbif) . HAL— L F AR
Zrethview 1MAZE copy, (HE—RAPAZ, MHENASIHFAZIE
BOK KBS . X2 EH LA @, i ) — 2% Ak .

3 A

SoREF AT R EG] .

In [61]: na = np.arange (10)



In [62]: na
Qut[62]: array([O0, 1, 2, 3, 4, 5, 6, 7, 8, 9])

In [63]: nal[0]
Out[63]: 0

In [64]: na[[0,1,2,3,4]]

Out[e4]: array([0, 1, 2, 3, 4])

Loy [BE] 8 ae|iLa L]
Durea]ly greapd [, &, 3y 4, 5, 6, T, 8, 9]}

In [660]: na[l:10:2]
Gutlesl: arcavill; 3; 5 1y 21)

BT, o ax PO ESEAT TR i i (G R R 5] Allist—FF 2 MO
HIGHD

e nal0]

N BN FE N0, RARBHEFEINITR, WNBEDNITTREIIRS] .

e na[[0,1,2,3,4]]

[IANBINZE N0, 1, 2, 3, 4], FBHEZEL. 2. 3. 4. 510C
%, B4Rk A (array/E) , WAZ D ICRINRG],

e na[1:10]

FoRBUHE2RNE10N TR . P LAY AR A (AR ENERAA
0) , 10NZE (AE10) , WATRENEIN N0, BRINDZK NN,

e na[1:10:2]

RREFE2RFI0N TR T, BN IR —1. 28R DK N2
A+ 2 MEA AL .



T, XEA MR EHERLSE, W s,

In [69]: nal:]
Ot [e9lsiarrayg L0y Ly 2 35 25 5y G5 1y 85 210

IR [FHOAs nallis: =14]
O O ERarsas |8 8 1y By Sy dy s Sy 2l 1)

e (7L 2 mEulle 22 ]
OuE [7TLIGE arsay {0, 2. 4% 6. &1l)

KA 2 4R SRR, R PR



In [85]: mul arr = np.array([[1,2,3,4], [5,6,7,8]])

Io Jo6]: mul are

Qut[86] :

arrav([[1, 2, 3, 4],
[27 &% T4 211

In [87]: mul arr([0,0]

Cut8d]: I

In [88]: mul arr([O0, :]

Qut [88]; arayill, 2, 3, 41}

In [89]: mul arr([:,0]

Out[89]: array([1l, 5])

In [20]: mul arr[0:2,0:2]
Out[90]:
artayi|[1l, 2],
[5, 6]])
AR BB — 2 L), [RIFEAR 2 LN R 57
o s PRERIERUT A ICER . IERXBEAWAHL RG] A
AT, T HE S .
HHIE ] LR kAT — RV EAI2 5, M.



HIREAA S WA Z A ENTTE, WEPR.




T [[LZslle na = np.areay (=101 500 )

Tr [127]: na.mimi)

e R it

Wt (26 & e s ezl

Out[l28]: 2

In [129]: na.mean ()

e [129] & 055

In [130]: na.sumf()

(Ot [[ILSHE 5 2

SUAAT NumPy FAEALIGRIE T, HLH PR e % 5
S BB E FLIBRA ORI 3 7K DB ATRL SN 26 2
B, BRIt b, NumPy AR SR IINAE, Bt o A e it
GE L

BUR, W LABIFIAIE NumPy BERCRROIRED, A4 AT
BT, BOLEG HE T LR HF— T, S 5 — AL
.









TP &, BENZETH S, AT M.
python Speed.py 10000
BArhH .
Numpysum. . .
The last 2 elements of the sum [999500079996 999800010000]
Elapsed time in microsecondas 985
Pythonsum...

The last 2 elements of the sum [238500079596, 999800010000]

Elapsed time in microsecondas 12150



3.3 pandas

3.3.1 pandas&j /)

15 F Pythonit 47 48 70t b A D 1 — /N gl /& pandas, & #3714
NumPyfE2 b, N1 R RIGHERAEE R mdefit TIRZ %1%, +47
FAE. A LUK, TR, iR ARt e 2 il 1
pandas, 1] H7F 2 5 b BEE 3 A AT ARAL Hh pandas th 47 1855 43 B 22 10 £
. —kUE, pandasf 8 A BT 2 BN O o M AR AR 2%, Bt AR
AT AN . IARIR N 2% > pandas 32 [ 32 () I PythonifE AT
B HE581)  (Python for Data Analysis) , HEHNAEFEE HSLH, AHHM
HREIRZ E K

pandas KRB =B Ei R —4E[] Series. 4k
DataFrame (Zftl RiEZHH) data.frame) , PAN =4ER) Panel, iXH &
TAHHIISG 52 V) Series flDataFrame fEHIEIERE. T HESEAE. B
2 4h, pandas W] AN seaborn Fl-+atplotlibfit &S0 55 K i) Al AL Ty
BE, XRRIEFATENA.

— BT, AT CLE S R XA R 7 5] A pandast

In [1]: import pandas as pd

In [2]: from pandas import Series, DataFrame

RN B BRI ERAE T
3.3.2 Series5 DataFrame!] {5 F

1.Series

(1) fig

SeriesRAF 12 —4EREAE, 1K ypandas A £ 2 i 37 /E NumPy 2.
L, A DANumPy ) — 4E S A 0T LUA% AL Y Series, 1T NumPy H—4E%L
AralgRiicaengd 7, REAZMERE. LA E B LM



%o

In [3]: Series([1,2,3])

Cravig [ 3] &
0 1L
1 2
2 =

dtype: int64

In (4] seriealil . 2:35))

Out[4]:
0 1
1 2
7 3

dtype: int64

In [5]: Series([1,2,3], index=['a', 'b', 'c'])

@ 18] 5
a 1
b 2
& 3

dtype: int64
Al DLIE L 71 R A AH B B 61 Series, ERIARIZR G| (index) #& MOJT
UET RT3, AT AT DALE B g8 i) i i a8 it index 2 3048 /2 R 591 2L
P2 o
i — B EE Series ) 5 vk & Python B iy U7 7, IR Bz



Fnd e =dln=ftar:1, " 'bhl:2

In [7]: Series(dl)

©ee |7 =
a 1
b -
¢ 3

dtype: int64

In [8]: dl.keysi)

Out[8]: dict keys(['a’,

In [9]: Series (dl).index

OQut[9]: Index(['a', 'b',

e U

'c'], dtype='object"')

A LUE S|, X OLBUCR 7 3 Wkeys it BRI
IR BUE JE Bl I e R — S E A e e, b s






b LS [ sl

Ohene (15| =
0 1
1 :
) 3

dtype: int64

In [1l6]: sl.index.name = "Index"

In [1l6]: sl.name = "Seriesl"

Ihm, |l = =l
O L7 =
Index
0 1
1 2
2 3
Name: Seriesl, dtype: int64
il index "] L EIEB RGP A ZE, A LLAR 51 M Series A< &
n_E44 5 DR A
(2) &3l
Al 5, BEEMET RGO E EHER ? S R e T
NumPy &5, X B2 T .



Fr NS s

Oxac || LEH] &
a 1
b 2
c 3

dtype: int64

i ] IS BT i =

OQut[1l9]: 1

S [F2 OR[F =8 = R0
Out[20]: 1

Ihe |20l e sl [ee 2]

@i [ 2L =
a 1
b 2

dtype: into64

A2 G ATNumPY R AR BAE 7 . SIEAE Series N 7, 3wl 2 PA
NumPyE AL AAFAE ), 40 F s

In [22]: sl.values

oot [22] ¢« arravill; 2, 31}

In [23]: typelsl.values)
Out[23] : numpy.ndarray



(3) H 450 %

Seriesih i) LLFEAL A Z R 28R, a0k P

sl.to_string () : AN FRTH.

sl.to_dict () : A AT,

sl.tolist () : A AFIE,

sl.to_json () : ¥4 NISON.,

sl.to_frame () : ¥4t NDataFrame.

sl.to_csv () : fFfENCSV IS

EEMA——RE T, AEEEREITERES LGS
XL &

JEE: pandasfFHVEIR RiE, 1R 2 E/E#A AH N I e £0mT DLSLI,
i b AR SR B R . AR ST RHMiR B A 2 HATIR R, YAEESL
WA A DRt e E TR RE SRR L.

2.DataFrame

DataFrame 72 —4EfEdE, nICUKHAEE—KE . KO
Fe B R R, R &2 8RR —EUr.

(D Az

B CSV ZE S H B EUA DataFrame #b, 87 DUE I 7 #L1) 7

Bz DataFrame, 11 TR,



i 2 S P S= S G e et = o= 2 ] P ™ = i O [ P e B e e B =l

In [26]: df = DataFrame (d2)
In [27]: <dE
Du 27

next now prev

0 1 0 =J

ERX BT IMER SR, HARELA—H, BB~
i o

ValueError: arrays must all be same length

FEANE TE R G, AT DRSS 75 23T — L2 0, i 71 4 1
prev. now- nextfIFHEA, 1K PN,

In [28]: df.columns

Out[28]: Index(['next', 'now', 'prev'], dtype='object')

in [28]: dfscolumns = ['prev', 'now!, 'next']

In [30]: df
Out[30]:

prev now next
0 -l 0 -3
1 2 0 =7
2 3 0 =



£ B, SLBEEYY, ZERETERE 2B
Z5ftlSeries, tHA] DL NDataFramelil F—% 42 2fH 15, i ~Npr

7N o
In [31]: df.columns.name = "Time’
In [32]: df.index.name = 'Index'
EnSisSiENdiE
OnEl[ 23] =

Time prev now next

Index

0 1 0 =3
1 2 0 =2
2 3 0 =1

(2) 17515l
XTSI REIE ZRSEIITEE, s,

In [88]: df.prev

Out [88]:

Index

0 1

1 2

2 3

Name: prev, dtype: inté64

In [89]: df['prev']



T 2R, SEITTEI T .



SHATHIRGIE ZRSEIITEE, as.




Time prev now next

a 1 0 -3
b 2 0 -2
@ 3 0 -1

NT TR, FAMSE T ARG N AT RG] EE.

In [104]: df.ix[0]

Out[104]:
Time

prev 1
now 0
HeRlE =

Name: a, dtype: int64

T L e S [Nl = e oe [ = |

Qe L5 ]| &
Time

prev 1
now 0
next -3

Name: a, dtype: int64

N ZAT R G AR



hm [HOE] /8 whE a0 2]
Cut[106] :

Time prev now next
a 1 0 =3

b 2 0 =

[l Gl SRS e 7 Sasel i R S D e B
Out[107]:

Time prev now next

a 1 0 =

b 2 0 =

Al LUt DataFrame& 1E £ /> Series 21 &, DataFramef — L& FlSeries
—FERITERT, R AN

Iom. L2 & Ghi ~wlliiEs
Out[lze]:
array([[ 1, U, =31,
|2y =
[ 3, 0, -111])

LTnf L2 e Evpelcdl -values)

Out[127]: numpy.ndarray

X B df.valuesi& [B] F1/5 58 /& —/N"NumPy#(4H . 1M H DataFrame#/!
Series— ¥ A] LA 7 {5t 4 40 R 2 A s 54



n [138]: df.to json()

Out [138] . 1 {llprevll . { nLn, 1 Hbl'l' TI m, 3} " "TIOW" . { n.m, O llb" O n I'I' O} . n

H _3 "bll 2 n " l}}l

n [139]: df.te diet (]
Out[139]:

Minex e VNS = 3 S e i
Tmow i el (s Uit () S e B Ol

Iprevl: {Ial: 1, lbl: 2' 'C': 3}}

n [140]: df.to latex()

Out[140]: "\\begin{tabular}{lrrr}\n\\toprule\nTime & prev &
=3 \\W\Win
-1 \\\\\n\\bottomrule

now & next \\\\\n\\midrule\na &

b & 26& 06& =-2\\\\\nc & A

\n\\end{tabular}\n'

next":{"

RN, XH/D Tolist, KA 4ERIR 2 A REE R N —4E
HAER . AN, DataFramE/ﬁf‘\)jD T to_latex FIHI [ © 2 F2 2 Hto_excel &5

Jiik

BRI TATHGI R G 5%, (B MR IAT 75 2 A I 18

AT RS BRI AT Ly il 2

S _ETH )47 2R 5 A &R 5k

FIHM, (HEmEmBi. —mn] LLk#E{L Fpandasfe ik [F]loc. ilocHlix

JIEEATHRA -
locfd FIAT HI IARZEREAT R 51

LUV



T S ol Rl & oS IR e e

Gut |56 .
a 1
b 2
& 3

Name: prev, dtype: int64

ilocff FHEEBHAT RG], W H .

I [158]: dr.ilec[0=5, U]

Oout[158]:
a 1
b 2
= 3

Name: prev, dtype: inté64

ixH &locHliloc A, T LR A B RAR ST RS, W
Frs o



18 b e (S i g s el o

Out[159]:
a 1
b -
& =

Name: prev, dtype: inté64

In [1edl=dtfiix[iis, "prev']

@bl [LILE0)]| &
a 1
b 2
e 3

Name: prev, dtype: int64

e, AERBURAN SRR i, wTLUEE EIR T dR AT, W]
LR 1T R 53R S

In [174]: df,.get value{'a', 'prev’)
(@y5he [[Al7x ) 5 I

In [175]: df.at['a', 'prev']
@yene [ 7S] 2 I

o 6] = el fcaan i
Out[l76]: 1

3.3.3 M /RME B 5 ok E S



L& A KA B R 26 R I g
A DB R — SRS AR R B, 2 Ja AT R 51 R DLIREURT
RS, W R
In [220]: df['prev'] >= 2
@iene [ 22100 2
a False
b ruc
& True

Name: prev, dtype: bool

Tnt 2201 dE [dE " prewis >=1 21
@iene | 2200 4

Time prev now next

b 2 0 =%

3 3 0 —|
AR e 2561, W s,

In [224]: df[(df['prev'] >= 2) & (df['next']>=-2)]
G |2 241 &

Time prev now next
b 2 0 ~ 7
2 = 0 =1

ATUVE R, XFECAms BB, AT A IS, AR R A]
BPEARALE 7 X — O query O KEMRER, W Fos.



In [225]: df.query("prev>=2 and next>=-2")
OuEZ2251:

Time prev now next

b 2 0 =,

g 3 0 — |

Inl [228]: df.query (" (prev>=3 and next>=-2)| or prev=—=1"])
@i |[ 2206 ]| &

Time prev now next

a 1 0 =3

& 3 0 i |

B, HTRASENELERE 2T ARIMEE, ABAn Ll
E =R @5 B S AqueryRER, W TFFrw.

In [229]: g value = 3

Ind [230 ] di tquery (" (preve=dg value andinext »=-2) or prev==1")
OuE 2300k

Time prev now next

A 1 0 -3
(& 3 0 -1
2. PR v

5 Numpy H #4250, DataFrame ) B8 12 704, — BRI
N0, NS, BRA; UNFERL, BIAT. BREUsBEoREIARISUR .

1hay [22090]] B (ehE i=itin (()
Qe 238 | &



Time

prev 6
now 0
next -6

dtype: int64

In [240]: df.sum(axis=0)

out [240] :
Time

prev 6
now 0
next -6

dtype: into64

In [241]: df.sum(axis=1)
Out[241]:

dtype: int6

KUK R EE S, df.mean () . df.max () . df.min () %5, FHE
e— . AN, describe () RJRAFIZS—Egg &, RIFHLFER 2R
AR EMBAE = RITE N, R






In [251]: dfl.describe ()

@t (251

coll eolZ
count 3 3
unique 2 2
top a b
LTred 2 2

In [252]: df.describe ()
Ont [252] 2

Time prev now next

gount S.0 3.0 3.0
mean 2.0 0.0 =2.0
std 1.0 @.0 1.0
min 10 Gt =3z
25% 1.5 0.0 -2.5
50% 2.0 0.0 -2.0
15% 2.5 0.0 =1.5
max G0 B B (516

R T FEE W IEREEERYE, XEMAF— T . &
I, MRPE 7 E AT DL E 2 L — R 2L,

XF T Series M5, —M#A# A map KX Hf— Ao Z AT RN
BE (element-wise) , U NPT~



In [266]= 81
Out[266]:
Index

0 1

1 <

2 3

Name: Seriesl, dtype: inté64

In [267]: del add ene (x):

return| s+l

In [268]: sl.map(add one)
Out[268]:
Index
0 2
1 3
2 4
Name: Seriesl, dtype: int64
%t DataFrame i, HPHITHREIA A LR —H

apply, re2&TXPEATEE# Y] (1D arrays) MJEAE, RN ER
mean. sum&55 K%L, apply A8 H /R BRGS0 T .



In [271]: def rangex(x) :

return x.max() - x.min ()

In [272]: df.apply (rangex)

ot e 73] =
Time

prev A
now 0
next 2,

dtype: int64

In [273]: df.apply(rangex, axis=1l)

@i [ 27 50 =
a <
b 4
C 4

dtype: inté4

A —FhEapplymap, FT %} DataFrame #)4EA™ $ 3847 A1 7] ) 45
V£, 24T Seriest ffJmap. applymapfd FH/RHACHLINT .



In [274]: df.applymap (add one)
OuE 274 ] :

Time prev now next

a 2 1 -2
b H 1 -1
@ 4 1 0

2, CA5FER T XpandasiE AL S5 AR A EAERI 41 .



3.4 HHE TE L

Bz E e AR, AN A AR S EE AL, T
THFERE NI RIARS 7). RN BB T3 2 N5 820 7 id R
ZAMERIRRG, R A BEIS B BRI TS R, FAEI . BrBA
BERE A E R EAEMRN .. EAEIE S IATTH, XEBE L
pandas/E N T, MA—EHK. BRI 7%,

3.4.1 g r]

FATEm 2 MBI AN S8 & KRERSCAREIE, 10 SCAREIE )90
M2 R 2 BN RS G . HsE, ENANCH iz, FREM T
Fdz v DL i charde S N dm b R i R hS 1) IE A 14 o 998 7Edn 5 I H 2
PR, XA RN B R IME . X B 21 5 — T R SR vk S N
I gmbd Il @, AR A fefy FE

JoRE— AR A L,

In [5]: import requests
In [6]: data = requests.get ('http://www.baidu.com")
In [7]: data

Out[7]: <Response [200]>

In [8]: data.text ()

BT W R s GERAR) o



class=cp-feedback>#\x84\x8fé§\x81a\x8f\x8dé ! \x88</a> 4°-~ICP& \x810301
73a\x8f+ <img src=//www.baidu.com/img
/gs.gif> </p> </div> </div> </div> </
body> </html>\r\n'
MU EE N X B CEIEFE AR T, Er RERPHIER T HE

FRAINF. HEMNSERTLIEY, BHASCRIFRE T, BIRFAE
Yt n) @l

P ftfy i ok 1] RS 2

In [15]: from ftfy import fix text

In [16]: fix text (data.text)

BATRI W N R G .
;<a href=http://www.baidu.com/duty/>fFH AERIiE</a> <a href=http://jianyi.

baidu.com/class=cp-feedback>E WK Mi</a> ¥ ICPIE 030173 5 <img

src=//www.baidu.com/img/gs.gif> </p> </div> </div> </div> </body> </html>\n

ATPLE R, A B FL T 53 AT A i Al LUAE 2 G i ) e
ftfy A V2 HADRIRAE, HUA A WURTE A TR R 24 B
SR &, ] ASF iy B 7 ORI T — 5 o

3.4.2 HRAAE F AN 5 A 2R
SRARAE R, ARSI R

In [37]: df = DataFrame({'cl':[0,1,2,None], 'c2':[1,None,2, 31})

In [38]: df
OQut[38]:



el 2
g 0.0 1.0

1 1.0 NaN

N

2.0 2.0

3 NaN 3.0

1Gae B8 B ehE - alsiel UL {[)

out[39]:
el 22
0 False False

=

False True

N

False False

8 True False

In [40]: df.isnull () .sum()

Oout[40]:
il 1l
2 1l

dtype: into64

1] L F|PythonH ) None?E pandas#f iH 1] ik 2 {ENaN (Not a
Number) , i HEATTLLER isnull O #HAT7AM. FiE sum O
Al DAR 2T BE H S RAETC e 7E S ET A S RAE A R Z B, A LA
It 2 MO IR TR RAE IR T

AJ DU E 4R € B R IEAMRRAR, 40 B s



oy AE e AR B 598, AR A B A {EDRIFA MR RS, a0 R PR .




AT T EE L

e bfill

X B FRE Tbfill (back fill) J7izt47IHTS, B NAE SRR S THIT
BARIATIHS, W5 =A% AR, SiBE R AR SR 2.0, 1M
AR G A E, SRR ORES . RRIE TS kD
Afill, I FT AT E R,

e limit

fFH limit /28 TIRMIESHA R . X BIEH 1 Ron—FhH 246t
JAEARRBIY, RIEFE A I i — PR AR

T, v DR YE R B — e T v AT AR, W R AT

7N o






In [110]: df.interpolate (method="spline", order=3)
Cnatiz |[[LILGH] &
one two

SO

o U ks W NP O
SEN N NCERERECENC NS
o Ul W NP
R e
G T =R O RTOTR IR

TE IR o R R AE 2 A AT 7 Ik 22 T 3B A = IR 25 3
fH. PRItz 4k, pandasit$2fit 1R 2 HAMIGEE 775, X BA 2 M4
T, EHETUUSRE OO0 TR

n bRk, AESRAERCD R, W] BLE SR TE 7 2R S B AR
%o HRARKERDS HHEERREA K BB E, #] Pk Rxs
B ME I EHE -

A BLE E XEBRBRAER T3 W R PR









NTET R, XEGE AR A 1B E.

e how

BRINTEIL R, dropna () FJZS#thow=' any’ , EIE—AEdEN
NaNgh 22 Br AT B B 51 £

® axis

A% Bl how, X B [faxisil 2 M T 15 € MER T 241 oK+
RizAT, MAERERRIZS.

3.4.3 LR EE

FEAAMTCE LR, —BokEBEEs A 2, Bl 7 w5
AR TR AR, BRI S5 R ORI e, AN A
L

In [124]: df = DataFrame({'Name':['A', 'B', 'C'], 'Age':[-1, 14, 125]})

S

BLE[L25]:
Age Name

0 -1 A

1 14 B

25 E

In [126]: df.query("Age>=0 and Age <= 110")
Out[126]:

Age Name
1 14 B

X L3 A e O R SR B e A8 ) B
A, AR A AR & AR gy R E A, W R



Ins A drenidata =Sl R get sl 67 e 0s2 22 e ioe Nlabe T s eens s & acn ity

q Yereihe Yo VeellheY . VieEen || )

In [4]: df data = DataFrame(dict data)

In [5]: df data
@onE (9] 2

Lge Bgeslalel
0 16 teen
I adult
20 adult

210 adult

= W N

7 teen

XHEAIE 7 —> DataFrame, HHA X THERE FAEEETET]
A (e X Bteen®/n18%5 LU T, adultiérn18% K LA E) o HEARTEA
R IR RAF BT JE IR ER, a0 F s

In [12]: df data.query(" (Age>=18 and Age label=='adult') or (Age<18 and

seneage ] ahes ==t re e S

Qut[l2]:

Age Age label
0 16 teen
2 20 adult
el adult

FEAAMSNNEEEIRE, RELFEEROARGIRZ ARE

BT XA B AR A e B AR . A, Hn] DOE R A
75 SRR EISAT TR AR, W RPR.



In [18]: Series data = series([3, 1,5, 7,10,50])
TRNEaEEnleiboxploc(Seriesidata)
In [20]: plt.show()

AR A B34, M H R R nT DURTE B G B 7
(I

50 o)
a0
30 -
20
10 —_—
1
D_
1
K(3-4

I B 758 S5, AT LR RBRIE Y ok ek, sl o6 ek
# 30 JRNI%E,

344 X ESESIIRESR
1X B i ] drop_duplicates J7 {3 22 R 8 B iR, W AT



In [25]: df = DataFrame({'A':[1,1,2,2], 'B':[3,3,4,4]})

in [26]s af
Out[26]:

A B
gl 2

N
R =
i

In [27] 3 df.drop duplicates)
Out[27]:

A B
g 1 3
22

df.drop_duplicates () ZEUtHWIT .

e subset=None

BT BN DataFrameidf 1T 25 5, 7] LUIEIS $i5 € subset>R X5 171
AT EE,

® keep="first’

A EBERENNfE, RO KB EEE. itk 4h, mrblig
' last’ RORE & JE IR EYR; L Falselih, SXEBRIIEEEN
O

e inplace=False

M H O NFalsely, A28 K ) DataFrame, 3[BT %8 5 208 .

IAMETT DR 75 2, £ RipR &, FIOABENTIRATH
ST AEEH, Wt 2 TURIEIE . BIanfE st vPEdRn, ZdEsE



W RES B AN A IXIDRE R, (XX AEER], Brelna BLE
PR IX G R BR
LRI E SRR AR 5, B M dropRI ], 40 R R .
In 5615 dEsdrop ("B axis=1}
O |SiE ]| &

A

(A D= TR = L B (5T
ol e B =T =

3.4.5 [ X EFHIN

PRI Z AT A BRI A, A LA B AE SR B
B R AR 1 1d 5K

B5E, ARNZER iR )5, AT B BT R e T %
e X8, A Al UKPEEEAT 5 R #0E, T A iHO S T IR AE 2 )5
FHEIMNAE B =, HME R WM BN EEse, et i duE i &
f, DUNFERHE SRECRI IR, iz bt FBORISR. Rtz sh, AT
WEIE R A0 — LR E E AR, OV Rty — SRR 2 R
FPRF, FEAERERTEK, i g RGBS RS0 AR U E B . IXFERE
FEREFP AR, B ) DLAE A A3 AT B 2 A v Tl Ak P 45
RILIZAT T, ALK,

FEAL PR PE KB ER I, T IR X B3 o pr 1™ 1 K ik 72
BAE VR, X AL EE AR A HEAT I 2 KD sl o B

HATRT LIRSS BRI R 2, o€ X H SR, W rpoR.






b ARG HEXF
if logname not in os.listdir():
with open(logname, 'w') as f:
¥ Bl

f.writelines (["My Report --Created by Shen on ", get date and tim

e()])
f.write("\n")
# BAHE
f.writelines([get date and time(), ': '])
f.write (operations)
f.write ("\n")
else:
# A HECHRE, LIRS Aidst
with open(logname, 'a') as f:
# B S ABR
f.writelines([get date and time(), ': '])
f.write (operations)
f.write("\n")
if name ==' main ':

write to log(operations="Read data from result.csv")

df = pd.read csv('result.csv')

write to log(operations="drop the duplicate data")

df = df.drop duplicates ()

T

Other operations

T



A S Report.txt XX, 4R B .

My Report --Created by Shen on 2017-05-30 17:11:48
2017-05-30 17:11:48: Read data from result.csv
2017-05-30 17:11:48: drop the duplicate data

2R, XE AT AR R, W AR T A e AR
PIThRE, WXH&mEE. XEMHEXHEREREHESERZ R, W
AR HERAE, U ] RevHFER 2 IR a] . (HREM A H
FORAT IR AL B, X E SR A B AR A M. B, ARA
B MTIEAA Ge I & BRI E R 48, D tR ¥ Sehr it /5 ok ik # T A
AT H M A

R XU AR S B E d sk, BN AR T SE b I Ol ik
E AR T NG

2, CRFTER T XEIRETERMINE, BOAARENE T ENH
25 DL & NumPyMlpandas ZE[ME FH, 7 RE2 BAF LR 1. (H2 X T2
BN G, XL RN /DIHES . BT REENSHA,
FEEHE 10 B A mT AR AL



25 3Lk

[1] Megan Squire.Clean Data[ M]UK:Packt Publishing,2015.

[2] Wes McKinney.Python for Data AnalysisfM]America:O’ Reilly
Media,2013.



4 K 10 A JerT AL

> Hbr

o | RIRZE MR AT A IR

o | FEARYE R R SEIN ALV A IR

e HEsklearn. matplotlib A}z seaborn )3 A FH 7%

o "7 >]fdi FHsklearni AT M4 5 >, - E AR Al AL AH <1 IR

ARAFE2E PR TS TE R R, X REER RS — BTN
B SE3FAN A 7 AR A JURR TR, AT S5 4 2504 AT A PR
Mg, XREIERERE P SEPRIFE VAR AR A
I3 M AR S AT P R, X R BHR R A% LA R . Pythonth & fi
Vit HAIC 35 DL S R o K ) 36 =07 AT A E AE AL % 7 ) S A 1R sy A ]
o X B BRI 5 ST 0 A 2 3 U R N H

AREE PR IR R EEIE /> 7 (Exploratory  Data  Analysis, B
EDA) WA, 4 AT LSS 5 ) R T 0 B Bl ] 1, SRk
BN HAAE . AR E AT F3h SEILKNN R R BRI PhaR, a2 —
LR R TR I




4.1 R NEHHE A

TES 48 H PythonidF A TR R YESIE 0 #r < /I, H G EHNTE, EDARZ
—Fh a3 BT B AR R R B L A BRI O v, BN ATk R T Rk
FRBIRE N Z NG R . BIRE T2 B (BT IEE X
B N RIA A5 BEE AT an L), iRl SR R A IS & 2 A AT
FAERI 9% R B AR A A /5 )

4.1.1 ARG

X B SR LR 4R Tris JETTXT EDA I 4H. AREDX TH) %
KUl e LA Fy BEfE, RO AR RT{EH 1 seabornAmatplotlibH [
AT A LR 5 B T BT A R TR AL
FE[E) k2R SR B, HEFE 3L (f I PyCharm 1) IPython & -1 5% SpyderZp
AR I AR, IXARE A DAAE A ] B D BT T RE R KT
4, AR S MR A% (Spyderl A28 Ry 1 i
) o

XHEGIANFEMBIRE =T, W MR,

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

from pandas import DataFrame

import pandas as pd

from sklearn.datasets import load iris

from sklearn.decomposition import PCA

from sklearn.model selection import train test split

from sklearn.svm import SVC

from sklearn.metrics import accuracy score



AL, WRPR.
RN E

1T e =Nlaad i =)

# sklearn XEUREN A
print (iris.DESCR)

# FEEEEN A

# IX B 5 B AT DAANIEAT 5 S AT E

iris data = iris.data

Teature nanes =St st teature Names

1ris targetl = iris.tLarget

X EA L T BIEENERER, W R,



Iris Plants Database

Data Set Characteristics:
:Number of Instances: 150 (50 in each of three classes)
:Number of Attributes: 4 numeric, predictive attributes and the class
;Attribute Information:
- sepal length in cm
- sepal width in cm
- petal length in cm
- petal width in cm
= class:
- Iris-Setosa
- Iris-Versicolour
- Iris-Virginica

:Summary Statistics:

Min Max Mean SD Class Correlation

sepal length: 4.3 7.9 5.84 0.83 0.7826
sepal width: 2.0 4.4 3.05 0.43 -0.4194
petal length: 1.0 6.9 3.76 1.76 0.9490 (high!)
petal width: 0.1 2.5 1.20 0.76 0.9565 (high!)



:Missing Attribute Values: None

:Class Distribution: 33.3% for each of 3 classes.

:Creator: R.A. Fisher

:Donor: Michael Marshall (MARSHALL%PLUQRic.arc.nasa.gov)

:Date: July, 1988
This is a copy of UCI ML iris datasets.
http://archive.ics.uci.edu/ml/datasets/Iris
The famous Iris database, first used by Sir R.A Fisher
This is perhaps the best known database to be found in the
pattern recognition literature. Fisher's paper is a classic in the field and
is referenced frequently to this day. (See Duda & Hart, for example.) The
data set contains 3 classes of 50 instances each, where each class refers to
a type of iris plant. One class is linearly separable from the other 2; the
latter are NOT linearly separable from each other.
References

- Fisher,R.A. "The use of multiple measurements in taxonomic problems"
Annual Eugenics, 7, Part II, 179-188 (1936); also in "Contributions to
Mathematical Statistics" (John Wiley, NY, 1950).

- Duda,R.0., & Hart,B.E. (1973) Pattern Classification and Scene Analysis.
(Q327.D83) John Wiley & Sons. ISBN 0-471-22361-1. See page 218.

- Dasarathy, B.V. (1980) "Nosing Around the Neighborhood: A New System
Structure and Classification Rule for Recognition in Partially Exposed
Environments". IEEE Transactions on Pattern Analysis and Machine
Intelligence, Vol. PAMI-2, No. 1, 67-71.

- Gates, G.W. (1972) "The Reduced Nearest Neighbor Rule". IEEE
Transactions on Information Theory, May 1972, 431-433.

- See also: 1988 MLC Proceedings, 54-64. Cheeseman et al"s AUTOCLASS II
conceptual clustering system finds 3 classes in the data.

- Many, many more ...



KT Iris#da s, T bl 25kl B S e B AN RF L AT E 1) A
H, WANRFIE > Al A AN 58, e AT 3

R, XHN T G i o B A TR 0K HE 5 DY SR e A
RGP k. % HREAANAE R DataFrametg 3, 417H R
# AR
iris target.shape = (120, 1)
iris all = np.hstack((iris_data, iris target))
# ¥4 N DataFrame
iris data df = DataFrame(iris data, columns=feature names)
iris target df = DataFrame (iris target, columns=['target'])
iris data all df = DataFrame(iris_all, columns=feature names+['target'])

B PRI 2ok FHAREMEE AR, B HUER, T MbRft
IR E7 Y VI N T

# P

print (iris data all df.head()) # ERINET 54T
print (iris data_all df.tail()) # BRAAE 5 AT

print (iris data all df.sample(5)) # FENLIHEL 51T
ikt~ CRENLIERSAT S5 R OB .



sepal length (cm) sepal width (cm) petal length (cm) petal width (cm) \

22 4.6 3.6 150 bR

31 6y 3.4 Ll 0.4

10 5.4 37 1.5 0.2

35 50 S 157 0.2

94 5.6 2.7 4.2 1.3
target

22 0.0

Sk 0.0

10 0.0

ER: WX R ELGAETEDA, bk rEdE S 2 AT L,
FrA BRI BR RALSF 1500, BT ARSI 1 A i e A AR 47
NIRAREL | FEE R AL S
TREAE RN, ARSI R .
print (iris data all df.shape) # K/b
ATt R
(150, 5)

TSR, SR

print (iris data all df.dtypes) # &

BATHEIE T,



sepal length (cm) float64d

sepal width (cm) floatocd
petal length (cm) floatb4d
petal width (cm) floatod
target float6d

dtype: object
WA L E A Hinfok A ZFEE, AT,
print (iris data all df.info()) # ZMER
BATRIE A
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 150 entries, 0 to 149
Data columns (total 5 columns):
sepal length (cm) 150 nen—null flpatcd
sepal width (cm) 150 non—null floaté4d
petal length (cm) 150 non-null floato4
petal width (cm) 150 non—null floato64
target 150 non-null float64
dtypes: floatoe4 (5)

memory usage: 5.9 KB

None
goitmEpfE, ARHUT.
print (iris data all df.describe()) # % WAITENHER

BATHEIH IR .



count

mean
std
min
25%
50%
75%

max

count

mean
std
min
25%
50%
75%

max

sepal length (cm)
150.000000

5.843333
0.8280606
4.300000
5.100000
5.800000
©.400000
7.900000

sepal width (cm)
150.000000

3.054000
0.433594
2.000000
2.800000
3.000000
3.300000
4,400000

1L
0.
0.
0.

1
Ui

i, ENHIEERBERIR. KA BEEFER

petal width (cm)
150.000000 150.000000

198667
763161
100000
300000

.300000

800000
500000

target

1.000000
0.819232
0.000000
0.000000
1.000000
2.000000
2.000000

150.000000

3.758667
1.764420
1.000000
1.600000
4.350000
5.100000
6.900000

fifo B FORATCAIEE Al AL AT R PR
BE AMRAIEACE I VE . CRURFIE /R B, R D, X
(EL/ I

# HdEJa

sns.boxplot (data=iris data df)

plt.show ()

AT 4-1T R

petal length (cm) \

#HE THIER T



=

2 +

sepal length (cm) sepal width (cm) petal length (cm) petal width (cm)

K4-1

Bu B (BISPNRREE, flE S A I f e Bl I D, AR
o

# S
plt.plot (iris data df)
plt.legend(feature names)

plt.show ()
B T8 W E4-2 R



sepal length (cm)
sepal width (cm)

petal length (cm) ‘
petal width (cm) H! ‘

[T

0 20 40 60 80 100 120 140

Kl4-2




sepal data

8 —— sepal length (cm)
~—— sepal width (cm)

0 2 40 60 80 100 120 140

&l4-3

R Bt (GREAE AR ED , AT,
b O TETREE, HRTLME A Hel A
# sepal
sepal data df = iris data df[['sepal length (cm)', 'sepal width (cm)']]
plt.plot(sepal data df)
plt.legend(['sepal length (cm)', 'sepal width (cm)'])
plt.title('sepal data')
plt.show ()

BT E4-3TR .

WA PAT A5 AR B 2 TR ) — 2B O R R B, AR 40 h



sns.pairplot (iris data all df, vars=iris data all df.columns[:4], hue = 'ta

rget', size=3, kind="req")plt.show()

AT H I K 4-4FT 7R

%aii. zﬁﬂﬁﬁzgg;ﬂ'r'w—ﬂ”“'

£
=15

e P
et e L =

3 pghttry— ~gagobyeboor

]

§ it. :

§)

1

£ -*ﬁ-—"_— _A——MF"

20
5 [} T ] 20 26 30 35 40 45 2 4 L} a0 0§ 10 1§ 20 25
sapal length (cm) sepal wdth (cm) patal length (cm) patal width (cm)

TR AEFEN, BRETANIEER R Ealgea gL, A1
Al LM P R B 05 B T B AR AT R A A SIS, 2 e F R AR
LI

4.1.2 i F 4

FEALAS S ST A0, — TRl F v B B ) T AR 2 ik TF2  (Feature
Engineering) , FFEREREAEXNHLES I MGG R B CEE, XEIF
fifg EFEA] H Pythonfi — L84k TRER TAE, 1% Fsklearn ZEPCAREAT
HHE I E4E

B, M ERFORZBEZ RIPRARIF AL, AT,



# REZKIRER

EorriMat =Pl s bdatavdESeo P

Mat img = plt.matshow (Corr Mat, cmap=plt.cm.winter r)
plt.colorbar (Mat img, ticks=[-1, 0, 1])

plt.show()

AT B 4-50T R

1
0 1 2 3
E |
K4-5
A DL 2 582N S HA T LANMRFAE I R RA K, Fr BART Lk i

B R CHIRMER 1A R AT DL, B AR R & /)
BORIS B, Z200HEE I ek 2 SO S BL)

o

=

fwd

o]




# [%4E (5% Python DataScience Essentials]
pca = PCA(n_components=2)

pEa J¢ = pea.tit trapsform(iris data df)
print (pca.explained variance ratio )

print (pca.explained variance ratio .sum())

plt.scarrer{pes 2oy, Bly pea 2elip 1],
e=np.arrayiliris target dfy, glpha=0.8,

cmap=plt.cm.winter)

plt.show ()

BT R .
[ 0.92461621 0.05301557]
0.977631775025
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ATLAE B, S P TR 7 Z DTk A D2 1 97%. AHR
4 L 0 P 4-6 173

ZIt, C&NH T4 EDA TEEHEBIN—LIE, DM
FIMLER 7 ) LA AT B N AN 1



4.2 Plas= >IN

AR, Hl#852>] (Machine  Learning) FCN—ANT 70 #ATTHIE
Ao M4, RN I0e? hEF I UERE Arthur Samuel :

The field of study that gives computers the ability to learn without being
explicitly programmed.

FEAN B R AT AR TR O T, PN I BB —4
Bt 7C R

BRIX ML C A A S, S 12 52 1 € 3K H Tom
Mitchell:

A computer program is said to learn from experience E with respect to
some class of tasks T and performance measure P,if its performance at tasks
in T,as measured by P,improves with experience E.

PR FTAEREE P, WR— R FPAET I LIPHT &
HITERERE S 2 I E T H IR EE, IATATFRIZ N THEN P AL M A E
=

SHIRL, HLES T S FE R M N T B sh o s i, IRA
FRAIER S o S Bt AT T A . LUBLAS 2% ) H Rl =80 A0, 4y
B WS, RIEES. RUEE SRR X E A
B S TR ERL N

4.2.1 Jl#8 2 > fEifr

RN, Bt S R BdRZR U oA I LA i
Google  JFRERATHIHLASEINTTHRE, Rldess > B S A
Python  HJEARN P +20iEH), X B MBS RIS, RH I
it o

Pl DR NR U 2 e R IIZR S, R ik 5% > o
ZREHEAT I GRA BB, 5 Ja R R AT IR s R AL 3R 4T 01

BRI, B BN MEADR X R T, X2
— A RNESS . A BRENE RS, flnER. Fit.



Wy KANEE. HRBIABRIF IR IR B AT ISR . AT A RAFHIRFIENE ? 3
TEANZR IKIE 5, AT AT e o HRFAE R B FRRAIE o 3] 2 3 B2 1R RH
fiE 5O GTEAR T R — N IE . RO9 AT AT DU IS 3R S D6
S5 E A H e, A REE AR BEAT AR AT A . B DL Bk Rk
B2 6 5 BN ZR s B — MFAE, XA IEE R (Feature
Selection) . —MXESFFERFEM . FILM) . T8 BLRIE 2 I RFIE
X Bkt [V EHE, REOGIH SR, 1EARININIIZE, B2l

R N P

HE KRR OMER

140 smooth apple

130 smooth apple

150 bumpy bumpy

170 bumpy bumpy

X EENR LR, MR (label) o JBA R LLEHFEH
PythonZR 7/~ 411,
features = [[140, 'smooth'], [130, 'smooth'],

[150, 'bumpy'], [170, "bumpy']]

labels = ['apple', 'apple', 'orange', 'orange']

Bk, B H A/ BB E A B B B s DB SR N
EHANTE T, WMEHE XM FlanEXN F 5473170100, BE 2
o EBEN NS EER .. TRERINTMIEEGEA N EAR, 15
B BmWiln AR, SAMRFEEAH. MEGEHE—MME RS
HR, HAYREHES N, HAaN0, miER 7 —8ET, MNmEN
BUAE RS, Sn] DM LS 22 D1 B AT 1 1 XA AL ER,
AT Z (T EL (Feature Extraction) o iX B A]PUKF iR 4AE A Hn
ZERR I R g



teatires = [[140, 11, [130, L], [150, O, [1%d, Gl
labels = [0, O, 1, 1]
B THRIERARZS, T DA I GER IS T « X BB R H

VE NG RRY (T Ak R 2 SR A 22 SRS, BUAS X R SR i) iR
BATHA 7)), HEAE Hsklearn$2 AL H2 11 .

from sklearn import tree
clf = tree.DecisionTreeClassifier ()

clf = clf.fit (features, labels)

REE S T DRSS, R R AIAR S A N DR SRR I

BATUIZR. BWOL[R] T DN, 5 H R IXAM A
ﬁm%%ﬁ% ol AR TE — N EHE 1500, KRR KR A2
fE Ik AKR, ST,

print(clf.predict ([[150, 011))

AT . [1]
RIEARZE, 0 AREFER, 1 AR T, PrbUuX BB w0 )45 8 2
P, THIE® . T HRE TN,

from sklearn import tree

features = 140, 1], [130, 11, [150, 0O), [L7#3. Q1

Fabel=sn= N[0 0 i

clf = tree.DecisionTreeClassifier ()

clf = clf.fit (features, labels)

print (clf.predict ([[150, 01]))

XTI AN 2 ST R LIRE, A 2 a2, KRERESK
W, B R R RN I AW KRB S ILE, AAS S SRERE
ka5 g, M4, EFFEIRAEEN 2 isEiE £ 0e 2



4.2.2 PR —HL A% 22 > FIR I R

I HL AT DUAR 4 e S A B W gAY, ZEIIR (Ubuntu 16.04
LTS, Python3.6) MR/, SRIA—Lefikds, than:

InvocationException:GraphViz's executables not found

AR A B A AN A, HEAT LA r) i, 30 48 B S 1) 7
T%%WF/R’mvﬁﬁﬁ#%W%MK

pip install pydotplus pip install graphviz sudo apt-get install graphviz

— AL AT LA T AR .

Boe, SATFEIE =T FEIFEAIESE . )5 WG Sl B
=R FAF RIS, HREME IS, RS,



import numpy as np

from sklearn.datasets import load iris
from sklearn import tree

import pydotplus

trom to import Stringla

# HALESE

iris = load iris()

LI

do something to explore the dataset

LI

test idx = [0, 50, 100]

# YL
train data = np.delete(iris.data, test idx, axis—0)

train target = np.delete (lris.target, test 1dx)

¥ MR

test data = iris.dataltest idx]

test target = 1zxis.target|tesE Lidx]

B I A R A AR SN AT T, a0 R o
clf = tree.DecisionTreeClassifier ()
clf.fit(train_data, train_ target)
print ("IE#ZH: ", test target)

print ("TRMZER]. v, clf.predict (Lest data))



BATHEIE T,

Wi B AR I R T M BRAR 4 o 12 B SR 230K U s I I PR A7 B
K, W PR.
# RN
out = StringIO ()

tree.export graphviz(clf, out L:le=eut,
feature names=iris.reature names,
class names=iris.target names,
filled=True, rounded=True,
impurity=False)

graph=pydotplus.graph from dot data (out.getvalue())

# graph.write paf('iris.pdE")

data = graph.create png() # BRI ZREHEEE

with open('tree.png', 'wb') as f:

f.write (data)

print ("WHALEHE—HIE: ", test data[0], test target[0])
print ("f#E: ", iris.feature names)
print("ﬁ%gg", drie.target names)

BATRHE A0S X B AR AR R T 5 A DL SR 56
k)



MEREH—%dE: [ 5.1 3.5 1.4 0.2]1 0

¥HIE: ['sepal length (cm)', 'sepal width (cm)', 'petal length (cm)', 'petal
width (cm) ']

b ['setosa' 'versicolor' 'virginica']
A AR S S RS (= WE4-7) BT 5 E .

petal width (cm) <= 0.8
samples = 147
value = [49, 49, 49]
dass = selosa

[p«ai width (cm) <= 1.75}
samples = 98

value = [0, 49, 49]
class « versicolor

Kl4-7

PERR: I S R B HLAS S M AT R A L. L
(E B SOAR L BRI AR, & B, % AR
I, GG T HLERE SRR R AR, 5 A0 T P Pythons:
.

EICE RS T Iris B s SR I ZR AT, w] LA 21X B 2D 3R



FZ RIS INE R U — 30 . AR EIRAE . FRIEE £, Rrfbh
B INgRR i R A,  f i AR BT, Xt s o ) R AT
T



4.3 F 2SI KNNE v
4.3.1 H il — S5 AT 4 e e

7E e B SEEIKNNELE 2 7y, JATIE — D0, iR AEK=11
T SEBLAER . Hodr, HK=1,  w] BUREITZR AR RRR O fi QL 70 254
(1NN, 1-nearest neighbor classifier) -

TESZIIKNN (K-Nearest Neighbor) #3522 B, 41 FsklearnE K W
FH AL, Sebp B 2 Bl FH e s B IR P SR AR B2 — 30y,
MR,

from sklearn.datasets import load iris

iris = load iris()

X = iris.data

y = iris.target

from sklearn.model selection import train test split

X train, X test, y train, y test = train test split(X, y, test size=0.3)
from sklearn.neighbors import KNeighborsClassifier

my classifier = KNeighborsClassifier ()

my classifier.fit (X train, y train)

predictions = my classifier.predict (X test)

from sklearn.metrics import accuracy score

print ("WAAEHZE: ", accuracy score(y test, predictions))



BATRIB IR .
MARAERZ . 0.947368421053

N IRTEAT T EE U

® train_test_split

B, XANRBCALTE R 1, HuifEsklearn.model_selection . 1
2 Hi A g 2 it H H B 7E sklearn.cross_validation, X2 |H R AS ) 7
5 GRAEMRIATTLL o (B2 E & K, REia HILRAL T )&
o

DeprecationWarning:This module was deprecated in version 0.18 in
favor of the model_selection module into which all the refactored classes and

functions are moved.Also note that the interface of the new CV iterators are
different from that of this module.This module will be removed in 0.20.

BB RSEEER, Prely 7 RIERE R HeENE, RS
IR o

BeAh, X HEEEERIMRE RN 0.3, FRoRFEVLH 30% ) #dE 1F
N, RTEI70%ENIZRE.

® accuracy_score

X BT ) HERA AL R OGSAT BIINHR A P ARl IR D Z Rl
BRI 1) 7 B RENLE, (AR NS HA L W ERA—
o

M BB A, W RERRNZ O G IUT,

TN
my classifier = KNeighborsClassifier ()
my classifier.fit(X train, y train)

pEedictions = My classiElier, pradicb (X test)

FIrbl, BRI Frd—A28, JFE S fitipredic/7 VAT 7. F
THRs ] FL M SHKNN B35 XA 8. A 2, X F8 7K
Yo, A NEEBAIREERA T . WA B A SEBL, MY
EON B IRZINR, 1 HIE 2T RIE R RE IOy > . MK



FHE SR EFURI R L STBER, HE B S 5 &2 25
Cﬁ .

S

B, KNN@&—FERSEE L, BT X HmEds Sttty 2. X+ —
AN HEERHE R EE &, B rE e INGEN A AR, ARG
PRI KA s AT R R e gl BUOAYIZREE PR
AN, FrURYE g R, Az a il e B8 s 2 19k
e BIUNEK=3, BlEFHITI3A ST HAEN, T =/AFK—
%, K=5it, HETIEhRix—2%, nE4-8frR,

K4-8
2R, XWE N K IERR A, — A A IS UE VA € A
1K AE, XBEAMT e, B HAEX L n] L T 420 528 .
X B 8 21 ane) i F sklearn R SEIKINNGRL v, SR 5 44 M8 R 1
MIRIB B IRNFILE A5, w)a e EE T892 .






return predictions

def euc(a, b):

return distance.euclidean(a, b)

def closest (self, row) :
best dist = euc(row, self.X train[0])
best dndex= 0
for i in range (len(X train)):
dist = euc(row, self.X train[i])
if idist < best dist:
best dist = dist
best index = i

return self. v train|best index|

R ]y my_classifier=KNeighborsClassifier () %
my_classifier=ScrappyKNN () , Ftags i H B CSC &L 17
N T SR RN DTV HEAT T ER UL

o fit

i R A A S my _classifier.fit (X_train, y_train) , AJLLEZ] fit
REFEZ N2, o RINGRERFF AR S . B4, X B A fieek £
W IR SEUE AT . B TFRKNNE RS A Bl gt 2 (FEMHA
NN A I FEIH5I , U EARTERRINGE R AL E
BIRT, T A T ek E I seil, R,

st=a i byl TR e et il e s A =T g )

SelT XN CEaZN= A T Ta LT

self. ¥ train = ¥ Erain



e predict

FIFERD, MR¥IE  my_classifier.predict (X_test) ¢ & predicti)Z k%
o FFHER LR E )R B2 TN 45 5 P LU — ISR RAF T
T 245 R, %8R predictions. ZJ&, W75 E—
A BRI EE, JFEBEEERIEM A EEXE OALRk=1)
FIZEAE N AR EE R, RN predictions LA LA T o T2A 1
IR B predict B8 4
def predict{gels, X Ee5t);
predictions = []
for row in X test:
label = self.closest (row)
predictions.append (label)
return predictions
T OSBRI A closest BRI I SE I 1 o A A R 21 B Fa N B U R

RIT I —A L, PR R I RO AR iz s 2 B T E R[5l . 5
W S S SR B — N AR S ROV tR /MRS, FRREE — A
MWV ERIRIT M A 25, WHNGENS—A, REEEILZ
AT /DN, BB BT ER S, IR BT T 2En Gad iR 5HMERID
KA o IBAER P RN ZEEA N R E, I ibest_disti /2
/N, H R R AR 2 y_train[best_index]. Mk, 153 T cloestpf
, T,



def closest (self, row):
besEidist="salifSeiic (mow, S eall X i eanin | 010
[aiziete afimel= =i U
Eariin Fange [ TeniEi T radm i
disE S Ee PRt alci oW Be b FIX ST T a5 [ )
EINciics s Des T d i Sen
beal digti=digt
e Nrndex =N

return self.y train[best index]

=

wa, AR R euct T HAE S 2 (R EE R R AT,
def euc(a, b):

return distance.euclidean (a, b)

X E AR A, e T B
HE: AT, XEEZEAN 7 SciPy iR AR %, HELAC
SCHLEANAE,  BOSER R EE n] L H C2E S

Zt, CABEIIHFLI TKNNE L 2Rk n] DL — i i 7 it
frilat, SeRAUH IR .



from scipy.spatial import distance

class ScrappyKNN () :
def fit(selr, X train, y train):
self X tran = X Erain

self.v tra.n = y train

del tredictiiself, X test ]
predictions = []
for row in X test:
label = self.closest (row)

predictions.append(label)

return predictions

def closest (self, row):
beet dist = self.euc{row, self. X tran (0]}
best index= 0
for 1 in range(len(X train)):
dist = self.eve(row, self. X trainli])
1f dist < best dist:
best dist = dist

beEm D Tnde s =



return self.y train[best index]

def euc(self, a, b):

return distance.euclidean(a, b)

from sklearn.datasets import load iris

iris = load iris()

Xe—NlEilsTdala

y = 1ris.target

from sklearn.model selection import train test split

X train, X test, y train, y test = train test split (X, y)

my classifier = ScrappyKNN ()
my classifier.fit(X train, y train)

predictions = my classifier.precict (X test)

from sklearn.metrics import accuracy score

print(accuracy score(y test, predictions))
BT T .
0.973684210526
Ity ] LR B2 Rk R AR . X — TR, Rese e
fREIX—B DRIR TANE 1o 3B 0] DX b1 i BRI T IR AN B SE L,

Blan B K, X EARENL, BREe R R SR aa
Ko MARBERAGEREY BN, HEFEEEERNKED? XFE—



ORAEEER SN 1 — 18, SRR E v DU EF IS, BATsuln] B
8 E KT IR5RARAS .

ER: MPEENSEI, —REGE BBV R B, 2R E
IR RRAS EREAT s XAF 2 B KBS R BN S e

4.3.2 KNNFL VL] 56 2 sz 3

KB —FSEI AR K S, W s



import numpy as np
import operator

from scipy.spatial import distance

class ScrappyKNN () :
def Fit(self, X Etrain, ¥ train, K):
self.X train = X train

self.y train =% train

self.k = k

def predicti(self, X test]:
predictions = []
for row in X test:
label = self.closest k(row)
predictions.append (label)

return predictions

def closest k(self, row):
# distances {FiEdlN A 2 EESE 51 R AOEEES
distances = []
For i in ramge (leo (X Erain)):
dist = selE.euc (row, self.X train[i])

distances.append (dist)

# RS, XEEEHEE (MWAEIRD IR EIGZEAE R
distances = np.array (distances)

sortedDistIndicies = distances.argsort ()

classCount = {}

for i in range(self.k):



voteIlabel = y train[sortedDistIndicies[i]]

# At get, FFHAM voteIlabel MIREHMMAME, BAMIRE 0
classCount [voteIlabel] = classCount.get (voteIlabel, 0) + 1

# R ORI EE) BT, (WERRREE IREN (MG reverse=True)
sortedClassCount = sorted(classCount.items(),

key=operator.itemgetter(l), reverse=True)
# IRERZRE A

return sortedClassCount[0] [0]

# TGRS
def euc(self, a, b):

return distance.euclidean(a, b)

from sklearn.datasets import load iris

iris = load iris()

X = iris.data

y = iris.target

from sklearn.model selection import train test split

X train, X test, y train, y test = train test split (X, y)

my classifier = ScrappyKNN ()
my classifier.fit(X train, y train, k=3)

predictions = my classifier.predict (X test)

from sklearn.metrics import accuracy score

print (accuracy score(y test, predictions))
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I LAIX BB 561 4 matplotlib e U FEAAS U7, SR 5 5% S AR Al B AT
F pandasfseabornZE AT PIAAL K 7775 o d i T B 2H ] = B R 7
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Sl — BRI SR T 5k B AL G 4, G R TR

import numpy as np

import matplotlib.pyplot as plt

X = np.linspace (-2, 2, 100)

y = np.cos (np.pi*x)

Pl Blat (¥, vV, ‘ga')
plt.title (r"Sy=\cos(\pi \times x)$")
plt.show()
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y = cos(m X x)
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N T EEAT AT EE B

e import matplotlib.pyplot as plt

— % F 25k /& pyplot,  EL3 BRI 1] 5 N\ Hplt.

e plt.plot(x,y,” go’ )

XHEFEII 7, xv y 2 EREMEAERY. S go’
RIS b gRonikfakts, oRiEF T EoR. L
ZHEE v 35 Bhdr S help (plt.plot) #f—25222],

e plt.title(r " $y=\cos(\pi\times x)$ " )

NEGI— el ERERRZ, XEMH [ LaTeXHk& X,
Amatplotlib/2 # A LaTeX 1. XA 5 A4 7 HRORPIMER] . 15238 7]
RE BB E BT SCHEOL, X — RN R AT L T U

e plt.show()

it show K g/~ K14, 1EpandasFlseaborn tff FixX &) ARG HEAT K
R R4



BARAE TG, RE 7 b, en] PLEE HAR R BE
A ERRE R EmEE, mEmEN.

BB — NGRS, W R PR,



import numpy as np

import matplotlib.pyplot as plt

X = np.linspace(-2, 2, 100)

yl = np.cos (np.pi * x)

y2 = np.sin(np.pi * x)

plt.plot(x, yl, "go', label=r"S$yl=\cos (\pi \times x)$", alpha=0.8, linewidth
=0.7)
plt.plot(x, y2, 'r-', label=r"S$y2=\sin(\pi \times x)$", alpha=0.8, linewidth
=0.7)

plt.annotate ("Important Point", (0, 1), xytext=(-1.5, 1.1),

arrowprops=dict (arrowstyle='->"))

plt.xlabel ('x-axis')

plt.ylabel ('y-axis'")

¥ WEMAHIE [xmin, xmax, ymin, ymax]
pit.azie(l-2.1, 2.1, -1.2, 1.2])

RN
plt.legend()
RN
plt.grid(alpha=0.4)

plt.title("Two plots", color=(0.1, 0.3, 0.5})

plt.show ()
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o ML, Wn] s idalphaZ$ie B HIEHE .

e color=(0.1,0.3,0.5)

EALELL T, matplotlib 7 EEIAA R, i AT PSR
WEIH—FI[0, 1MRGBICARIEEHIt . W] MEHHTMLIF 75
BER R, W # eeefff " SRIGE B

2.9 3 IR )

FEAT I AY F matplotlibif — &R 2338 2| ok Bos 1 OCH i, o2
Windowsifs /& UbuntuZ ZE ) Linux &2 4t . X B4 B 45 H Ad ok 1) it o

%F T Windows, MERITIZEMX BN S, HFsEAEIT kA R
AT, — A LT .

import matplotlib as mpl

e

mpl.rcParams["font.sans-serif"] = ["Microsoft YaHei"]

mpl.rcParams['axes.unicode minus'] = False

XFFUbuntu R 48, 75 2 T8 € TR IHL SR &R
BEMAMLI T

import matplotlib.pyplot as plt

import matplotlib as mpl

zhfont = mpl.font manager.FontProperties(fname='/home/shensir/Downloads/Fon

ts/msyh.ttc')

plt.plot ([1, 2, 3], label="#%")

plt.title ("HI4F#', fontproperties=zhfont)
plt.xlabel ('x fli', fontproperties=zhfont)
plt.ylabel ('y#i', fontproperties=zhfont)
plt.legend(prop=zhfont)

plt.show ()
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import numpy as np

import matplotlib.pyplot as plt

# 2zl 7B [subplot]

plt.style.use ('ggplot') # BEZE X
X = np.linspace (-2, 2, 100)

vl = pp.sin(np.pi * x)

V2 =S qpheos(np.pis X))

V3 = np.tan(np.pi * x)

vd = X

plisreubplar (221)

pli - plokix, vl)

PlEvsnbEileE{2is)

plt.ploc{x, v2)

plE.subplotl223)
rlbsplok(z, v

plt.subplot (224)

plt.plot (x, vy4)

plt.show ()
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Kl4-12
A} /'—‘/‘v‘/\-‘ AN
AT R E U

o plt.style.use(’ ggplot’ )

1X B 15 B matplotlib ) 45 B 1) XUk Aggplot (BAGRRIE 5 1123 7] fE
XTHEFEAPA A, K N ggplot2tl A 58 R ] #ALTIEE ) o BRILZ HMEH
1R 2 Fh HoAt () XK, AT PLE i print (plt.style.available) &% .

e plt.subplot(221)

XH  subplotf) #1221, N4 alfEiL. 220K ZE 2] AT M 51 3%
AFE. MRRAEE M EME. BRI RIEE (1, 1), SR
2. 3. AW RLEMEREESS (1, 2) « (2, 1 . (2, 2)

(2) HPBERE



import numpy as np

import matplotlib.pyplot as plt

X = np.linspace (0, 1, 500)

NpsEine NS nNE T H IS SN ST S e b = 5 K |

=
Il

fig, 2 = plt.subplets|)
ax.fill(x, y)
plt.show()
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AT YRR — L LA B
EE: XE—KEINSE A T NumPy. pandasflmatplotlib%s %, LY
THAHER T,

S N ECEIE R plot, A BINERI—FE, AU EBHESS
B, WTNFR.

df = pd.DataFrame (np.random.randn (1000, 4), columns=['A', 'B', 'C', 'D'])
df = df.cumsum()

df.plot (alpha=0.7, linewidth=1.5)

plt.title('Pandas-Plot"')

plt.show()
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dftyiloe| =, bz 2] BoRp Lot )

PLE.shiow()
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K4-15
ZHEAE, T,
df.hist (bins=20)

plt.show ()
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AT N RS HARE L, BRI AfSUS N —E, LY
I

df = pd.DataFrame (np.random.rand (10, 4), columns=['A', 'B', 'C', 'D'])
df.plot.bar()
plt.show()
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B AR R B S HL, BRI CE R HERRIAEIRE, 0k fr

7No
df.plot.barh (stacked=True)

plt.show ()
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5 JE A HUS BIHEYE, W B,
df = pd.DataFrame (np.random.rand (100, 4), columns=['A', 'B', 'C', 'D'])
df.plot.scatter(x='A', y="B', s=df['C']*200)

plt.show ()

B AT i El4-19 7R

BRIt Z A1, pandasitfefit 7 HARE R AT AL DI RE, (HRAENT TR
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X = np.random.normal (0, 1, 100)

y = np.random.normal (1, 2, 100)

sns.kdeplot (x)
sns. kdeplot (y)
plt.show ()
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tips = sns.load dataset ("tips")
Pl sUbp o (E21]
sns.countplot ('day', data=tips)
plt.subplot (122)
sns.countplot ('sex', data=tips)

plt.show ()
A7 4-21 R
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Ak, snstB 24 T A EHIEKIER T A, W,
sns.lmplot (x="total bill', y='tip', hue='day', data=tips, fit reg=True)
plt.show()
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otal_bill

Kl4-22
G — M BB B NMEERE, ERMEAE, HEMFLEA
el TR R, /MES R UURZEEAL BRI RN, B8
EIMFERMEE (WERELF ISR AKX, AT LU 0 R 2
FIBEAT XS EE,  BAAiGE R 7 20/ K T B violinplot$ yboxplot Bl 7] )
sns.violinplot (x='day', y='tip', data=tips)
plt.show ()
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F4-23
wh, EAT SRR AN, A P R factorplot, W1 F AT .
sns.factorplot('day', 'total bill', 'sex', data=tips, kind='violin')
plt.show()
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import jieba

import pandas as pd

import matplotlib.pyplot as plt

from wordcloud import WordCloud, STOPWORDS

from scipy.misc import imread

def get wordList():
df = pd.read excel (' 7ERMEN-FIPF. x1sx")

wordList = df ["#FIENZA "] .tolist ()

return wordList

def get wordClound(mylist):
word list = [" ".join(jieba.cut (sentence)) for sentence in mylist]
new text = ' ',join(word list)
pic path = 'mask.jpg’

img mask = imread(pic_path)

wordcloud = WordCloud (background color="white",
font path='/home/shen/Downloads/font/msyh.ttc',
mask=img mask, stopwords=STOPWORDS, ) .generate (new
text)
plt.imshow (wordcloud)
plt.axis("off")

plt.show ()

if name ==' main ':
wordList = get wordList ()

get wordClound (wordList)
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MyPhone = Mys
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import requests
import os
import time
import chardet

from bs4 import BeautifulSoup

¥ PIATOSR
def get web data(url):
headers = {
'User-Agent': "Mozilla/5.0 (Windows NT 6.1; WOW64) AppleWeb
Kit/537.36 (KHTML, like Gecko) Chrome/27.0.1453.94 Safari/537.36"}
html = requests.get (url, headers=headers)
Encoding = chardet.detect (html.content) ['encoding']

html.encoding = Encoding

web data = html.text
return web data
RS Z BRI =5, ZJa M T T R UA Dy Rt AT M
DUECHR 0 R 3o 42 I ORI AT X TR BT el b R BE B S B ok . 7
B, JETHAE A T chardeti A7 g 5 (AN 5 B E
EM TR (BE R AuEzR) Tl IER], EUEHL a %
T, HH—KHEH target JEME, *RAEN_blank.
R KRR AR E M EIE . BEE AR, X
FERIMXTAE G, il B e LA UL AR 15 FL A (R B0 1
T2, MR, Al LoE R i R ST AR AT S B



IR BN
def get titles(wel data):
tatle hreis — < ;
soup = BeautifulSoup(web data, 'lxml')

titles data = soup.find all{{"a': {"target': ' blank"'}})

for title in titles data:

title text = Litle.get fext()

# LIE—ETCRHIBRESE (KE— D
it len(title texe) == 10
if title. has actr('href®):
href = title["href']
else:

href = '"Cannot find link...'
citle hrefstitle text|=href

return title hreis

I WZZ titles_data 7 DL I — 28 HA AN AH SR AR 25 H SO AR K BE R
O, T DLIE I AT B PR PR ) RORE e e D dRLIX e T O B . SRR
DL B 1 & A7 B A SR B8 e bm il S Btz . 122 1 SR A2 M I 8 3 [
HRENE CARE TRERE S, AT DS I B [ A e 15 A A B 1 e B
KSZHL, W PR



# ik H O TIRRER
def get Foi[Eitle hrefs, keay Wwords):
roi = {} # HTAAEBBIIRE
EoTEd el TR T e e ek
if key words 3n ciEle:

iosht helislk=y]| = yrate st aka=tod besb ol |

return roi

E, O B RIICIAE. 2 R R HEPH S BE T RE 1)
LA —LERAL T .

5.1.2 SEILHRAF A IE T RE

KT IR, X B ZAE HsmeplibfE, PLQQHRAE Fl. 75t
AT S /T, R Ei— L& TR, ERZMIEQQURAHBIN &K
AITESMTPIRSTHY, 75 225 Tl Ik 55 IR 3R B — A T & sk 9L
19, B PLHE SRS B0y Chttp:  //service.mail.qq.com/cgi-
bin/help? subtype=1&&id=28&&no0=1001256) A& HAER D, & LT
ZJa wln] LAHEAT AR AR M 1, an R s .

# coding:utf-8
from email .header import Header
from email.mime.text import MIMEText

from email.utils import parseaddr, formataddr

import smtplib

def format addr(s):
name, addr = parseaddr (s)

return formataddr ( (Header (name, 'utf-8') .encode (), addr))



def send ms(text data):
from addr = "xxx@qgqg.com"
password = "'xxx'
to addr = 'xxxQ@qgqg.com'
smtp server = 'smtp.qgg.com'

msg = MIMEText (text data, 'plain', 'utf-8')

msg['From'] = format addr('MySpider')
msg['To'] = format addr ('MyPhone')
msg [ 'Subject'] = Header ('The News Report', 'utf-8').encode ()

server = smtplib.SMTP SSL(smtp server, 465, timeout=10)
server.set debuglevel (0)

server.login (from addr, password)
server.sendmail (from addr, [to_addr], msg.as_string())

server.quit ()

e name == magn

gsend ms({"'"Test")

¥ FIH) from_addr A1 to_addr #AN ARIQQHRAEHEAE. K
password e 4 Wi A SR B PR BS RIA] . BEANRURE 3 AR EE DL R AREE 5K
o

server = smtplib.SMTP SSL(smtp server, 465, timeout=10)
Server.zet debuglevel (0)
server.login(from addr, password)

server.sendmail (from addr, [to addr], msg.as_string())

server.quit ()

SEHE L S SMTPARSS IER:, HEHTE R, WJFKIEHITN A IR



t, BARRIREE R AR X B E S, RN TR 1 S5 AR
M. BirZa, ziﬂ&ﬂ*ﬂﬂifi#, it B R 2

¥ LI AR PR A7 A MEmail.py J#F12 87 ) NewsReport.py J7E [F]
—HZ . 1E NewsReport.py ¥ M0 U0 T ACAD SZIHT [ 1 $RBE D) BE .

from MEmail import send ms
# RIEMEIFRIHRAG e B
def send report(roi):
length = len(roi)
sl = "ARIFNE] +str (length) + ' ZAHFKHIE "+ \n"
s2 = M
for EiEle in aol:
a2 += title
s2 t—NEoil|tlitcle]
g2 1= '\n'

send ms(sltsl2)

% J5 7£ NewsReport.py #8180 A AT 1247001

if name ==' main_ ':
web data = get web data("http://tech.baidu.com/")
titles = get titles(web data)
key words = "iEhone!
rol = get roi(titles, key words)
Prinic{Ton)

if len(roi) != 0:

sene rape B Eei]

EAT R Th B AT YA 2160 5 iPhone T [B11E B R H2 BE A A4 o
5.1.3 JE N $AT A H H &l ¢



LR RRIRIEAT A R TR ETF BT, W LLE I A PAT RT5 2R
KL B A K B 3hia 7. EWindows &4t Al DLk B i+ RIESS, gt
B, XHEAMUANA T . FHA4H/EUbuntu R4 T i A crontab K %
BitkMES . &5, AT HEEEITRIES M E S, 7£ home H3x T
#—~ mytask XY, FREZ BT .py SO DS 2o SR )5 1E A i
fFH 4 crontab-e ZWiEATLSS A (FEH IRGmiER 75 Bk B dwmiads, X
BHIEFVImEIT) o &R ™R,

30 7 * * 1 /home/shensir/anaconda3/bin/python3.6 /home/shensir/mytask/News

Report.py >> /home/shensir/mytask/NewsReport.log 2>&1m

R RAFIRH . X BACAS ) = 2T
F/home/shensir/anaconda3/bin/python3.6, Bl Anaconda #2fiLf#J Python
3.6, B:EH— 7 #i 30 4rZ%#4T7/home/shensir/mytask/NewsReport.py, I
1 H & 34 #/home/shensir/mytask/NewsReport.log .

R RIS, JIs NS EH T ERE, IRk,
/INEFL Ry H B, kT crontab B RIE B2=%

(http: //linuxtools-rst.readthedocs.io/zh_CN/latest/tool/crontab.html )

WA — e, XEMH SRR EATTE N . BT e
IR B RIRE R, USSR IC 3T BD B8 B s .t m] DT ED AR
HAE SR A I SR AR P B AT . BRAEA] crontab FRMEAY H il 54,
AT DL E & AN ROk SEIAS L H B Ak TAE. 5T B R EUmA
#| NewsReport.py 4.



b AR I
def record(roi, key words):
if 'NewsReportLog.txt' not in os.listdir():
with open ('NewsReportLog.txt', 'w') as f: # HAMIN
f.write (str(key words)+' FOHIEIEFETHE +str (time.ctime())+'\n")

with open ('NewsReportLog.txt', 'a') as f: # I
f.write('="*104str (time.ctime ()+'="'%*10))
for title in roi:
f.write(title)

f.write(roi[title])

f.write('\n'")

FERE R B Ja N _E ik e BB 1 O RS AT

it nenme ==Y el V&

web data = get web data("http://tech.baidu.com/")
titles = get titles (web data)
key words = 'iPhone'
roi = get roi(titles, key words)
print{tos)
iir liEmitaenl) 1= Qs
record(roi, key words)

send report (roi)

S RIMAER T NewsReportLog.txt X, FEERET € 1217
2 2 RN T TH A% 2



1 Phone FIJCHTEATEUER HE Mon Jun 26 08:49:05 2017

==========Mon Jun 26 08:49:05 201 7==========6500 L& ? iPhone 8 YHEFHL: 3D
&, .http://te
==========Fri Jun 30 15:24:55 2017==========1Phone8 ftf] WiFi % HM iPhones 2. .

http://baijiahao.bai

XA AT DL B W AR e I8 AT 1B 10

EWHCOA R T EBEANTHEMAND, IAEARF AR AN TR 5
REAEHREJE —7 13040 U )28 TiPhone (I el /] 1« SHiE—25h, W LA
BC R P B RSS2, IR A AR L D) e S8 £ 1) 8
HlAE IR SS . T IX e F Python H 75 B H AT A2 4 FIARAS 5t v] PASZE



5.2 Python 5 % %

A LME A Python HR¥E Zé4s -~ 2B VL SR UG IE — L6 B0 1) 2 5 n) e,
B an 5 B R B A T =TS, sbAh, AT BLA Pythonft &
MATLABEEH LINGOS: A KR RN E 2B A @, a2 4 k)

(Linear Programming, fAj#XLP) , XM ¥l (Quadratic programming)
o T HIRATKE 3 BT A
5.2.1 flittnfE

ZH P 71 (Monte Carlo method) , WGl VE, MEE
201H: 240 AR A HARL R A K A i EAL & BH, s ) —F
DIt Se it B8 N Te SREE T HE 7% 2 ELED (BCEF LI
OVBENLED KRR 22 1H 5 ) B 5 vk . LU BT 204 — i i AlphaGo
WHIRZHITHE TR RY ik,

AR S5 1) RO B A I 5-2 7

n=3.1470666666666665

10 m—==

5-2



MCTT ikt & —MiE i R UBEUOR AR R R 1 T . R4, BAdt
N AR JE AT g ? SR, SRR —ANEL A (0.5,
T

0.5) , k1 N0.5/H, Wﬁﬁﬂﬁaz, WHNSL, A —ANFe DU A YT

1ET7%, HRUNL, FHENS2. IR RN IE T B N BN R,
BRHREHOIN, HPIdE AR NSRS EEOY M, BABITENE

M
WE’J*%%??WO H LA AR R (AR QR T BARIAE, 7 N[5 A 0 P

S
iﬁS—‘ B2 M AL FEAR AU R B AR H SR AL T, Rl DIOR HE A

M S
b, B~ = il R4 fPythonsidi.

B PRI A BAE A AR IE T R X BERL L, a0 R s

import numpy as np
import matplotlib.pyplot as plt

import matplotlib.patches as patches

def get random points(N):
np.random.seed (42)
random points = np.random.rand (N, 2)

return random points

VR, XHEA nprandom.seed (42) &—/MBENIEFF. BT r=4
PIEENLE S OV BENLEL, By AR DS I 15 BAH ] B BEHLECR SR SR BUAH [
PIREATLE . 25k X —MbrH B R B, N TR DT R £
53 AR P9 A0 R A1 P 58 53



# UM pi BUE, FEREASMNO ST, TR

def cal pi(random peints):

inCircle points = [] # ENEBA
outCircle points = [] # AN (LA ERYED

for point in random points:

X point [0]

y point[1]

1F (D 5 R D (e R e N2 B
Gn@iieele points.append( [x, v])

=illai=

outCircle points.append([x, ¥])

retic = len(inCircle points) / len (random points)

pi =4 * ratio
return pi, inCircle points, outCircle polints

meJa, PSS THE, SRR, TR PR



def plot data(random points):
pi estimation, inCircle points, outCircle points = cal pi(random points)

print ("fhiitHpi fE:"', pi estimation)

figl = plt.fiqure()
# 20| e
axl = figl.add subplot (111, aspect='equal')
axl.add patch(
patches.Circle((0.5, 0.5), 0.5, fill=False, lw=2))

# A MY

axl.plot (np.array(inCircle points)[:, 0], np.array(inCircle points) [:,
1], 'go', alpha=0.3, markersize=0.5)

axl.plot (np.array(outCircle points)[:, 0], np.array(outCircle points)[:

11, 'ro', alpha=0.3, markersize=0.5)

plt.axis ([0, 1, 0, 1]) # ArHERZIE
plt.title('$\pi\\approx' + str(pi estimation) + '$')

plt.show()
EEL N 93000047, a0 K s
if name =="' main_ ':

N = 30000
random points = get random points (N)

plot data (random points)

BATHEIE T,



it pi (HN: 3.1470666666666665

—AREA S, BRI BIECERE AT Python [U5R K. RIH
HATgR 45— ARG T, BR2E A =T .

5.2.2 =[] [a] /i

=T, IS RE R,  H E 26 E B AL T H Let’s
Make a  Deal. [M# P4 7RKEIZTHPEFAZR-E/R (Monty
HalD . Jakpill2: S|/ESEN =K 7T, Hd—mEmnaE
—IRZE, T ETE R T LU 2R A, RS TT S
N5 — R L. BASF|_EFWEE [ — ], ERETEERE,
WHEFRASIER FABETTRE— &, gHEf—RilFE. FRA
WG4 S8 EAES S —RRe Erir]. A

KT HAHE A, B THE R T 25 REA BRI INSRAFV A B
Ho BEAALL, AHTERFIRERNMRZL ¢ 3, H2#k 72 G0
B EP2 3. XTHR ERWIEARZ AT, TERAH ——N
H. THEZEEEAHPython KA AN G H AR, X2 Fig
WA REBMEEEA O TERAREHK, XERAGH 1%
FEFF o

B e AT — IR, AR U A S ) SRR SR R T RE AR, WTR
FIT7m o



# UHEAES CUCREUR RSB , R BFETERN: GEFIRE)
def game (strategy) :
win = 0
# BUEIEAE 0 511 (BFE A VX —HI)
doors = [0, 1, 2]
# POASSIFAMEEMER, IrEAE —RBELEI 5
first choice = rnd.choice (doors)

# AR REERAR DL AR, 5 IR RS I A AR ke

# WRFE—RIERET 0 511, WAEEFENIRINE TP —B G
# B UHAE 0 STIAMRIT AT (18 2) PEHE#E
if first choice == (:

doors = [0, rnd.choice([1, 2])]



f AR RCHIET 0, AN BATIFHILIAE T — HHE ILFE/RT, A
f AL AR, KA 0 ME CHIERTIAII] (first choice) fRHIZEFE
else:

deors = [0, fizrst choice]

# REUAN R ) SRR AT 5 — R %

# REFIERALE AR
1f strategy == 'stick':

seconcd chades = D1ISt chdlce

t His WG, BOTESRIEEE, ERaEEs—ml
else:
doors.remove (first choice)

second choice = doors[0]

# 0t KmfE 0 5]
1L second cholce ==

win = 1

return win

AT — R BN, RS R SRS SR O, a0 NP



# N RE SR HEAT 10— R BRI AR
def MC(strategy, times):
wins = 0
for i in range (times) :
wins += game (strateqgy)
# THRARR IR (E
p = wins / times
print ('SHE _IKEFERH' + strategy + ' Fik,
IREHMERN: ' + str(p) + ' (BHNRECN' + str(times) + "))

FEHL100009K%, 1R A7 .

LT name = '__"main

LI

MC ('stick', 10000)
MC ('switch', 10000)
BEATHEIE T,
5 IRERERH stick ik, FREAIMEEAN: 0.3438 (BHIKRECH 10000)
B RIERER A switch ik, SREAIEEN: 0.6658 (FRALRECH 10000)

A UG U A BRI 2 T =2 = ZEFHERIET
SRR R, AT E LT N SR IR ZI LR, REE
P RAE — 5 RN R 34T R = 2 BB LA, B AT 45 20 A o 1o 78 7 6
%o Pythonid B] AR FENA B 28 =5 lE R AR RO B 22 AL ) i, R
HALP. QPn) &3 iR

5.2.3 iR RLP 5 QP @l (% 15)

LP5 QP A #i{T iz 7 A 1R B ZL A M a @, —MeaT DL
LINGOE{# MATLAB Kffuk, BT, (HZIX P EA TR
4, BT PLIX B2 FE FH Pythonfif ik . bAh, 1B AALTE 4328 1) i) 20 L By
— . Frm =AML (Support Vector Machine, &F#SVM) S 7 B3R



fE—/NQPIAEL, FrPLIX BT A E— T, FEHEF Hovxopt/EF .
1.LP/n) @t
HoEALPR, Ho Ao WAE .
(1) LP LW
2x, +x, <3

subject to {2x; + 2x,<3
X1, Xy =0

KA, AT,

import numpy as np
from cvxopt import matrix, solvers

& = Nillg hris (i [i=der=5 )

G ek 1 SEO AL I baR= TR e N [ e o e (e =T [ )
i = meicensz(|[Ses Sy Wiz Dall}
sol = solvers.lp(c, G, h)
print(sol['x"'])
BT WTT
peost dcost gap pres dres k/t
0: -8.1000e+00 -1.8300e+01 4e+00 0e+00 8e-01 1e+00
1: —-8.8005+00 —5.4551et(0 Z2e-01 le—16 4e-02 3e-02
2: -8.9981e+00 -9.0049%9e+00 2e-03 3e-16 5e-04 4e-04
3: -9.0000e+00 -9.0000e+00 2e-05 1le-16 5e-06 4e-06
4z -9.0000e+00 —9.0000=+00 Z2e-07 3e-16 5e-08 4e-0B
Optimal solution found.
[ 1.00e+00]
[ 1.00e+00]

(2) LPHEERZAH



X1 — 2%, + x3<11
—4x; + x5 + 2x3 >3
—2%; + x3 =1

Xis Xgy Xg =0

subject to

R, AR

import numpy as np

from cvxopt import matrix, solvers

b ASHALTR

G=matrix([[1.0, 4.0, -2.0, =1.0, 0.0; 0.0];

[=2 Uy =10 0.8, 0.0, 4.0 0.0], [1 .0, =2.0, 1.0, U.0; 0.0 =1.00]])
h = matrix([11.0, -3.0, 1.0, 0.0, 0.0, 0.0])

A =matrix([-2.0, 0.0, 1.0])

A= A.Erans|()

b = matrix([1.0])

c =matrix([=3.9, 1.0, 1.0])

sol = solvers.lp(c, G, h, A=A, b=b)

PELRE (sl se* [

BATHIH IR .



=

2
o3
4.
5

pcost

.1667e+00
.1986e+00
< Suaet+ll
« 999 9e+00
.0000e+00
.0000e+00

dcost

. 327 8e+00
«01le3e+00
.0002e+00
.0000e+00
.0000e+00

gap
» Ll ETe 0l

pres

3e+01
2e+00
be-02
be-04
6e-06
6e-08

de=0 1
7e-02
3e-03
3e-05
ae=
3e-09

dres

1le+00
le-01
4e-03
5e-05
=
5e-09

k/t

1le+00
le-01
be-03
5e-05
S5e=0
5e-09

Optimal solution found.

[ 4.00e+00]
[ 1.00e+00]
[ 2.00e+00]
R XA NI %% cvxopt A AE R4S : Intel MKL FATAL

ERROR: Cannot load libmkl_avx2.so or libmkl_def.so.. Hi % A JE K54
FRIF, HBeEILS F ANumPy. £ 4 F ANumPyih 2 AT, AT LA
75 fr TR F fr 4

1l.conda update conda

2.conda update anaconda

3.conda update mkl

EREATHE, MFEEREE—PHIERT.
2.QP |1 {5

Bl (ZEMEEN
https: //courses.csail.mit.edu/6.867/wiki/images/a/a7/Qp-cvxopt.pdf) -

. ]
min—x” +3x+4y
X,y



x+ 3y =215

2x + 5y <100

3x + 4y<80
x,y =0

subject to

KA, AT,

import numpy as np

from cvxopt import solvers, matrix

P =matrix([[1.0, 0.0], [0.0, 0.01])

g =matrix([3.0, 4.0])

G =mateix([[-1.0, 0.0, =1.0, 2.0, 3.0], [0.0, -1.0, =3.0, 5.0, 4.0]1)
h = magrix ([0.0, 8.0, =15.0, L08.0, 80.0])

sol = solvers.qgp (P, g, G, h)

print (sol['x'])

B R .



i
8

o U s W N

REGEE

1
9
6
2
33
2
2
2
2

.0780e+02
.3245e+01
.7311e+01
.6071e+01
7092e+01
.5352e+01
.0062e+01
.0001e+01
.0000e+01

dcost

-7
9.

3

1

.6366e+02
7637e+00

.2553e+01

5068e+01

.3152e+01
.8652e+01
.9974e+01
.0000e+01
.0000e+01

Optimal solution found.

[ 7.13e-07]

[ 5.00e+00]

X H kg 7 BEAI2H Python RAF HRixX £ ) @,

gap
9e+02
8e+01
3e+01
le+01
le+01
7e+00
g9e-02
9e-04
9e-06

pres

4e-17
8e-17
5e-17
9e-17
2e-16
3e-17
5e-17
le-16
2e-16

FHRIAT,  SEER AN ELRIE 275 cvxopt B 7 3CHY

dres

4e+01
3e+00
1e+00
7e-01
4e-01
3e-16
3e-16
le-16
4e-16

I HEERE



5.3 QQAE I K 1C =k HdfE 7 A

AR KIEG AR ZEE, AMOEETH, ST
P BRSSP SER . Bl T T QQEFINRAE— A H A
JUR, B JLEGE — RPN RIBO e bR %, LR EEAETHE LA
A7 IR L AQQEF AR AR AL SRR AR — Ty B (0 530 SR HOR AR AT m A4
e

B R B S, fEQQRI N E T im ik B BE LA, JF
BT QQRE, 2 HackEds T A, XHE Ny T T4k
B, EHFHEONTXT. SCRSCH&RUF



HEILE LHEILFNIA#, AERIAN)

TH R4 T oo

THENTE « xxx BEAFR

2016-12-29 0:50:48 xxx HZH (xxx0Q )
xxx RHNE

2016-12-29 0:53:25 xxx FZ4H (xxx00 5)
xxx MRHAE

2016-12-29 0:53:37 xxx BEZF (xxx00 )
xxx MRANE

2016-12-29 0:53:45 xxx P4 (xxx00 5)

MR SR A R H TR USRI N A, 2R EAT A L ]
A o A TRAL B RSCR B B 5-3 7



Days WaskDays
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[= EH]D
3 %0 3
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il N0
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R
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GO UM 20 MIBEITIBW0I 22000 0EME
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BIAETFUR TR B 8 BAR R SE B . ER AR EM B =T
PE, TR PR,
import re
import datetime
import seaborn as sns
import matplotlib.pyplot as plt
import jieba
from wordcloud import WordCloud, STOPWORDS

from scipy.misc import imread

B AR R, X B EF IR A . E A HIRE
G, an S AR



def get date(data):
# Hi
dates = re.findall (r'\d{4}-\d{2}-\d{2}"', data)
# R
days = [date[-2:] for date in dates]
eiliz eyl e e 02 s ol

sns.countplot (days)

plt.title('Days')

# AL

weekdays = [datetime.date(int(date[:4]), int(date([5:7]), int(date[-2:])).
isocalendar () [-1]

for date in dates]

plt.subplot (222)

sns.countplot (weekdays)

plt.title('WeekDays')

N TR AT

o r' \d{4}-\d{2}-\d{2}’

X HEFRI A R RN RGA QR # e 1 AE IR RIA I b 2
eiint, UL TEIFRRBGE L. R FRECE, (nFoRE af
fE.

e plt.subplot(221)

X HEITHE R 24—k KK, B , preEs v

subplot.

e isocalendar
ATULE S|, ATAZEX HH el UskEHE. H. HEEE. &
SRR X L5 BRI A A B &2 B LR A 2] 1 F R T 0. APt



EH X HI R AN AT TR, KRR WREARAZE A LR
AT PRAR AL A for i3 . Haix B MR 5 X AR, RONIRATT B AR AT
CIASHZ RN, Hd & Z A sl 51 = i X se s LAME 5 A2
Mo

JEE: BeautifulSoupZ® T W T &5t AT, A 7EMEAT W DT B
AERKBH . BN ZRIE A HE TAEIE A, X Hm Kz
SO

[FIFESEEUR 5 BRI TR AR L, a0 R s

# BT

def get time(data):
times = re.findall (r'\d{2}:\d{2}:\d{2}"', data)
# /IR
hours = [time[:2] for time in times]
plt.subplot (223)
sns .countplot(hongs, opder=["06%,; "0y, '08Y, C097F, S10%. 1Y,
A REERL s L 1 PR T R S (AR B B
PO, M2 A2, T2GT, NOEE il nage e
e, 1asv)

plt.title('Hours"')

i Ja e B — MR B B e LA AT LAASTAR SR AL 1 ir]
=HIREL AR FR.



¢ 1z
def get wordclound(text data):
word list = [" ".join(jieba.cut (sentence)) for sentence in text data]

new text ="' '.join(word list)

pic_path = '0Q.jpg’

mang mask = imread (pic path)

plt.subplot (224)

wordcloud = WordCloud (background color="white",

font path='/home/shen/Downloads/fonts/msyh.ttc',

mask=mang mask, stopwords=STOPWORDS) .generate (new text)

plt.imshow (wordcloud)

plt.axis (Yoff")

VERCESR E ORISR . IR, X B S A (I B 2
Mo F&NK, R EERHINR [ SCAS N A SR SR -FE U T 2 Bt v] LA
1, EE EERBERZ N SER AT R ARSI, IR R
¥ Rz
def get content (data):

pa = re.compile (r'\d{4}-\d{2}-\d{2}.*?\ (\d+\)\n(.*?)\n\n", re.DOTALL)

content = re.findall (pa, data)

get wordclound (content)

BeJa, B X — run BREGESIIVEANRARRINS, W PR



def rurn):
filename = 'XXX.tXE'
with open(filename) as f:
data = £.read{)
get date (data)
get time (data)
get content (data)

plt.show ()

1 mame == "' main A
run ()
FLFF St jieba M AU BB A5 8 0 R
Building prefix dict from the default dictionary ...
Loading model from cache /tmp/jieba.cache
Loading model cost 1.765 seconds.

Prefix dict has been built succesfully.

AP E e A H Z 4 R E R (ZAE5-3) . W
R EIE R T, B SHPHE0E, 1 SRR IIEE 13, 174
2358, HDIERE. FIYAIME EARRZHT. KTz, XEEFBOVH
e, W LUERIAZ AR AT, w BOEE A R R X — 1)
e AN G2 ] LU 2108 1 32 U B 58Py thon E T

PEXHE, ST X RJE A NIHE A . ARE RS REMN T A=
F|PythonTh AEfaifEE . 3B RAIHRF AL, W RIEEN BRI S,
A ULE 2a TR, NP REE— 8RR HdE oA
B MRS TRERIUEHE, A T3 B0 15 Bk SO ok R 55 T 24&
WARE . LN 152 TARERAREN I a0, BATHAN ZF 1L
HOWRRMAD, XRE TG,



25 3Lk

[1] Toby  Segaran.Programming  Collective  Intelligence[M]
America:O'Reilly Media,2007.

11 %43 H%: hups: //en.wikipedia.org/wiki/Monte_Carlo_method .

[2]1 Z#%MBAZ% i 5 F}:
http: //wiki.mbalib.com/wiki/%E4%B8%89%E9%97%A8%E9%97%AE%E9%A2%98.
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FL 7 T AR AR XS AR ity B AT AL ARAT R BRI A H
VAT, B, HESOEEE NS RAERAT s Bl Bk,
SRR ATy, Wi (R NS EZAERGER) » Wi ARk
TEHAH N 1 IR SR AT BT, MIBTRM, R BHGIRIE S 5T E

N T Y IR, RPN EER L, BARAKIE B AT
dr RA s R B AL AT N o m@ﬁA%?Aiﬁm$ﬁ&ﬂ FRAT N,
AR BN AE IR A TN 7, FORIEZS IR A HIE B Az

2R HI%E:  (010) 88254396; (010) 88258888

fEH: (010) 88254397

E-mail:dbqq@phei.com.cn
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