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Python Software Foundation License AIHEX &84

. . * Python3:3.6.3
Windows, macOS, Linux & E 7 Yoo

* Python2:2.7.14
Dynamic typing

ZHAN HE O ©20| 80|

g, S, ANt &2 Aol @47 LHENM 2
Z|oFA ID : CVE-2017-1000158

MZtE . 9.8 CRITICAL(V3)

not

P4 9L, 2|BUMS 0|83 7|4 AL

CHSEot: 27.14 O|Ale 2 YO0l
0 AE : https://security.gentoo.org/glsa/201805-02

Python Software Foundation

https://www.python.org
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- numpy, scipy, scikit-learn, pandas
> Deep Learning X| &

- Tensorflow, Theano, Kears, Pytorch
» OIOJEH AlZf=}

- matplotlib, seaborn, bokeh

» Web Framework X|¥ j 3

- Django, Flask
> Gui T2y X|&
- PyQt, wxpython, PyGTK
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K| & OS

- Windows 32bit / 64bit

- MacOS % i0S

- Linux ( RedHat, CentOS, Debian, Ubuntu, SUSE &)
- BSD (FreeBSD, OpenBSD)

- Unix (HP-UX, Solaris)

Python & IDLE(Integrated DeveLopment Environment)
y

Z2OUD S ABEE eIt B (EXC
Z 2 11 @ © 2 = Pycharm, Pydev(Eclipse), Spyder,
Canopy 50| RULE.

IDLE 222 27 HHI 7
7| GOoIAM ArE S [ff 2fO[4d A =0l

Q
spyder

~

@ CANOPY
v AW,

ENTHOUGHT

A

p
]
.- macOS
Windows E
. FreeBSD rednat
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2. Linux(Ubuntu) %] & %x7|

3.
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4.1.1 Windows 2 X]|(1/9)

H

*  Python Z4| 0| X|(https://www.python.org/download)0fl &H%5+0] Windows @3 & &%t

-

A8 Xl AFH £HE(32bit or 64bit)0f Metot TS MERSICE

& python’

About Downloads Documentation Community

Download the latest version for Windows

Download Python 3.6.3 Download Python 2.7.14

Wondering which version to use? Here’s more about the difference
between Python 2 and 3.

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Pre-releases

o I

Success Stories News Events

Python Releases for Windows

= | atest Python 3 Release - Python 3.6.3

= | atest Python 2 Release - Python 2.7.14

= Python 3.6.3-2017-10-03

= Download Windows x86 web-based installer

= Download Windows x86 executable installer |

| T pspspa el e s St TS

= Download Windows x86 embeddable zip file

= Download Windows x86-64 web-based installer

I' « pownload Windows x86-64 executable installel

= Download Windows x86-64 embeddable zip file

= Download Windows help file

Ct.
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-
* python-3.6.3-amd64(64bit&) AX|utY Halsto}
 Add Python 3.6 to Path& X2 $tCt.

© Python 3.63 (64-bit) Setup o] @ =

} Install Python 3.6.3 (64-bit)
Select Install Now to install Python with default settings, or choose

Customize to enable or disable features.
& python 3.6.3 (64-bit) Setup =E =

& Install Now
C:#Users¥mercurywAppDatat¥Local#¥Programs#PythonwPython Setu p was su CCGSSfUI
Includes IDLE, pip and documentation

Creates shortats and file sssocitions Special thanks to Mark Hammond, without whose years of

freely shared Windows expertise, Python for Windows would

S5 3 still be Python for DOS.
< Customize installation

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

python

for L7Unstall launcherfor all wsgrs (recommended)
WIﬂdOWS LJ Add Python 3.6 to PATHl

See what's new in this release.

<Python & X| 3™ >

python

for

windows

HYHoz HXHBE>

« %] A0 7|23t 2 Add Python 3.6 to Path2| X utA0| 2ho| X ZE[0f QUK ATt B 22 H K|
Yof cmd(@Y TEZE) HO|A Python 3 HHOI7H HUE|X 47| 20| MRS HHBCL

(B2 A o Or=NUR
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-
« Add Python 3.6 to PATH X3 35}X| £
* PythonO| EX|&l HZ F7HO|A])
v CWUsersW[AFE XHA’S O E]WAppDatawlLocalWProgramsWPython#Python36
v CWUsersW[AE X} H|H 0| S WAppDataWlLocalWProgramsWPythonWPython36¥Scripts

1

[Ht

testOf CHEH ALERE H=(U)
H H
OneDrive CHUsersitestWOneDrive A = i E E
Path SeUSERPROFILES%MAppData LocalwMicros... Python O | Xl l -I 9|- :L © |-T| = -l
TEMP SEUSERPROFILE%MWAppDataWLocalWTemp
TMP %USERPROFILE%WAppDatavLocal¥Temp Scri pts EI 7|' path 0“ =7 |'E| O'I Ol: ot I:|'
ME 7| (N)... HE(E)... AH(D)
ALTE HE(G)
Ha M ()
ComSpec CHWindowsWsystern32Wemd exe

NUMBER_OF_PRO.. 4

CHWindowswsystem32;C:WWindows;C:¥...

ME BE7|wW). (... AR
20l 32
* Windows 2tE0| A et Ha= =71 Sh= HRO| O F A = ZICHH Pythong ATK| & XHAEX| AlOf HAE AHE
y
* ARHOIC 2X[xl= 271 99 oAt 20| s2e == L] &1 ofof BFSIAIZ] HE

A - 10- O==nNUp
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= X[(4/9)

@ python p

« HER AYHE @

okf

|# Python 2.6.3 Shell
File Edit Shell Debug Options Window Help

Python 3.6 Z @

[ESB(ECE &)

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 64 bit (AMDE4)] on win32
Typel “copyright”, “credits” or "li " for more infornation.
>

license(}

ommand> [options]

IDLE (Python 3.6 64-bit) A&l

python 5= & [T
quit() & & *'0”

2 bit Clntel)] on win3?

B{=
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@ python p,
T

. TF|X| AX|SH7|
1. AAZ HEES IH7|X| A%

1. &% AA OhY(*targz, *tgz, *tarbz2) CHREE
2. W2 oS &= ofA
3. Ij7|X| 2X|
- python setup.py install
ex) github%[M Source CodeE %O} Or2lf HHOE &l 2X|HCt.

C:\test\requests-master>python setup.py install

running install ru
nning bdist_egg r

unning egg_info

Installed c:\users\test\appdata\local\programs\python\python36\lib\site-packages\chardet-3.0.4-py3.6.egg

Finished processing dependencies for requests==2.18.4

* 47| X|0f| [}2tA = Visual C++ Build Tools?t 222t &= QUL Of2f urlO| M CHR2 2= BFOF A X|BHCT

( http://landinghub.visualstudio.com/visual-cpp-build-tools )

Caé o -12- QPENDP
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@ python p

H
. I§7|X| AX|H|

2. pips 0|85t HiZE|= IH7|X| EX|

1. pip AFEH(cmd& oA ALE)
= Ij7[X] 2X|
v pip install [module]
« I|7|X] Y280l =
v pip install [module] —upgrade
- T§7| K| ALH

v’ pip uninstall [module]
- Ij7|X| 22

—string, get, post, request
v pip list
= X E D7 X EH
‘/ pip freeze ry=string=0.0.12 reauest-0.0.13 setupfiles-0.0.50

= Z[4I 0| OF I 7| X| H A
v pip list —outdated
- ZMolZ Zake 17 |X| 22
v’ pip search [module]
2. pipE AtETH whi It ZX]|
» I§7| K| AX|
v pip install (module.whl)
v pip install (url+2)

<request I 7| X| A X| Of| A|>

@5 3. O==Nlp
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« list@} freezeQ| XtO|E S AX[El I{7|X| =5 =i QI5}7
= |ist2} freeze X}O|

v liste= AX|= D 7| K| 2 EZ

v Freeze'_ A XIEl J.LH?le =

=
. HHOIE| IS ALR S} 5_§+g;01w olzr2 MX| FhssiCt

v

list2} freeze X}O| &

= freezeS AFE0L0] If 7| K| =5 HH RS 7|
v' pip freeze > requirements.txt
. 220z HE I7|X YT MK

v pip install -r requirements.txt

(B2 -14- O==NlUp
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« JtEEE 2789

1. virtualenvE AHESH0] 7HAeHA |
« Python2 2 Z=HE Sl A58 TSI 2 2 2tZ0f| et mi7|X| HE S
& O[5HA AX|sHoF A7t ULT 20| AHESH= 0] virtualenv OLCF,
« virtualenve S @& Python 2td& 50 == =0|C}. Python ZEZHEQ| Haot
i 7| X[ & ARESH7| fl5] oot BE IS Zatsts Ero| EHE Hdotrt

1.1 virtualenv ‘2 X| 57|
ex) pip install virtualenv

pip instal |l wirtualenwy
virtualeny
wirt

v oinstal led

2. virtualenv 84 Bt=7|
« 0f]) workspace = 2HH| M virtualenvE AFESHY myidef= 7haretd

G o irtualeny myid

(B2 s - O==NlUp
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E'J H 1 call [W“%’é O| £ /scripts/activate]
ex) call ./myid/Scripts/activate

C‘\workspace> call ./myid/Scripts/activate

HH=H 2 7}“2}74 O 2 MEEl Z2 9| scripts 22| activateE A
ex) activate
C:\workspace\myid\Scripts> activate
(myid) C:\workspace\myid\Scripts>
test@ubuntu:~S source ./myid/bin/activate
(myid) test@ubuntu:~$

ubuntuOf| A AHS &

4. 7ttt doM L7
v 7t et E S S| A0l = deactivateE Al (ubuntu &)
C:\workspace\myid\Scripts> deactivate
C:\workspace\myid\Scripts>

tip) freezeOf A Y oH Ij 7| X| =5 &2 EX|o}H7|

(myid) C:\workspace> pip install —r requirements.txt

Collecting get==0.0.21 (from —r requirements.txt (line 1))
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Python HASH|
Z0| A python 2l S}7|

1. A& B E -> cmd -> python & 2

BN 4% C:WindowsHsystem32#cmd.exe - p)thcn
(AMDE4)] on win32
2. Python IDLE &8 &3 St7|
v 7|2HQl python IDLEE &2
: . Pvthonol AKX E S0 o2 A
- IDLE (Python 3.6 64-bit
- |:-||J*-3(;r'§10n v [Python ‘& X| Z ]\Lib\idlelib\idle.pyw C:
T . \> python C:\python36\Lib\idlelib\idle.pyw

L&
File Edit Shell Debug Options Window Help
P'_'-"thl:ll'l %EE 3 (w3.6.3:2chfedd, Oct 3 2017, 18:11:49) [MSC ».1900 B4 bit (AMDEA)]

an win .
Twpe “copyright”, “credits” or “license()" for more information.
e

B Ln: 3 _C_n::-l:f-__
A3 EE XA 0= File-> New FileE 250 I EE &gt}
-17- O=>=Nlr
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B
 Anaconda &X|5}7|
» Anacondats I{7|X|

o &4 5l 1
> AnacondaZ EX|SIH HO|H £

NEH L= ’éxlg E

AT

> Pythono| %7} _Eriq 94 7|74|oM0|a+D4 Anaconda 82X|E& #H&SHCL

L-;‘)ANACONDACLOUD Gallery About Pricing Anaconda Help Download Anaconda Sign In

tsh A

New to Anaconda Cloud? Sign up!

Sign U

i
:

&

N

Where packages, notebooks, projects and
environments are shared.

Powerful collaboration and package management for open source and private O
projects.

o D e & Ry “
By clicking "Sign up!” you agree to our priva terms of service. We
will send you account related emails occas

1 accept the Terms & Conditions

Private plans start at $7/month.

<https://www.anaconda.com>

(B2 T SER O==NUp
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4.1.2 Anaconda 2X|(2/7)

T

« Anaconda A X|s}7|

* https://www.anaconda.com

{D ANACONDA CLOUD

ANACONDA
CLOUD

Where packages, notebooks, projec
environments are shared.

Powerful collaboration and package management fi
projects.

Public projects and notebooks are always free.

Private plans start at $7/month.

Gallery About Pricing Anaconda Helpr Download Anaconda Eign In

Sign Up ‘

New to Anaconda Cloud? Sign up

Use at least one lowercase letter, one numeral, and sefen characters.

rea NOT

A 4

Anaconda 5.0.1 For Windows Installer

Python 3.6 version *

64-Bit Graphical Installer (515 MB) (7)
32-Bit Graphical Installer (420 MB)

Python 2.7 version *

& Download

64-8it Graphical Installer (500 MB) (7)
32-Bit Graphical Installer (403 MB)

<ANACONDA A K| It >

. Or=nNUP


http://www.anaconda.com/

g | (m | ke
4. 2X| 9l 4l

4.1.2 Anaconda 2X|(3/7)

« Anaconda A X|s}7|

Welcome to Anaconda3 5.0.1
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
5.0.1 (54-bit).

=
‘-'\D

ANACONDA.

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

tup — x

QO An 1 (64-bit) Setup — ble
. License Agreement
J ANACONDA Please review the license terms before installing Anaconda3 5.0.1
(&4-bit).

Press Page Down to see the rest of the agreement.

Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-clause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install Anaconda3 5.0.1 (G4-bit).

Anaconda, Inc.

| <Back ! || 1Agree | |} cancel |

0.1 (54-hit).

different

bt
to perform for
Next> | | Cancel
Install for:
(®) Just Me (recommended)
() All Users {requires admin privileges)
Anaconda, Inc.
< Back ” Mext = | Cancel

folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

CiiffUsersWtestWanaconda3

| Browse...

Space required: 2,4GE
Space available: 39.6GB

Anaconda, Inc.

< Back || Mext =

| Cancel

O=2=NUm
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4.1.2 Anaconda 2X|(4/7)
B~
« Anaconda & X|5}7|

« Ol MAEAS MIASIH XtS22Z path 20| &L,

O Anacenda3 5.0.1 (64-bit) Setup — =

o Advanced Installation Options )
& ) O Anaconda3 5.0.1 (64-bit) Setu —
£ ANACONDA Customize how Anaconda integrates with Windows ( ) P

Thanks for installing Anaconda3!

Advanced Options

Add Anaconda to my PATH environment variable 'Q Anaconda is the most popular Python data science platform,
Mot recommended. Instead, open Anaconda with the Windows Start . )
menu and select "Anaconda (64-bit)". This "add to PATH™ opticn makes ANACONDA Share your notebooks, packages, projects and environments
- . on Anaconda Cloud!
Anaconda get found befare previously installed software, but may
cause problems reguiring you to uninstall and reinstall Anaconda.
[JLearn more about Anaconda Cloud

Register Anaconda as my default Python 3.6

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

[]Learn more about Anaconda Support

Anaconda, Inc,

< Back Install Cancel < Back Cancel

- AX7I A=2E|H Finish HES =21 SE3HCL
« Python HX|A| & PATHE H|3SHX| Y2 H AL

X|-7|- &lﬁl path Aél%% X|_|-6H-6HA-| A|_9__6H0|: -6|'E|' CSWU&E[SWtEIStTHAHECDHﬂﬁ | | | NE B3|

ChrUserswtestwAnaconda3wLibranywmingw-we4wbin

ot

[

rh!
rH
>

C:WUsers‘Htest‘HAnacondaS‘HLibraryWusr‘Nbin BHEE
1 o .
| 4 I o - A ChtUsersitestwanaconda3wlibranswbin
° = X|' ?:l TT E-I —| Anaconda 2|_|- O:| E T C:UsersitebtivAnaconda3wscripts FH0R27](B)...

O==Nlp
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conda AtEH
Anacondalll= CondaZt= IfZ|X| 22| A 2AS 22| S = U &

= =
AL CHE BT Ti7|X| B 2E e 2= 5 20|ER 2 S

I'HJ

S8 (cmd)% A condaE HASIH EICEH beautifulsoup42t= I

SIZILCE beautifulsoup4 9X[0 JSt= D7 |X| S MoA|H E

conda —version : conda {7 Z0I5}7|

conda list : 9X{ A0 X E IH7|X| X HTH =20I5}7

conda search beautifulsoup4 : £78 I{7|X|E conda® HX| 7} 58HX| Q157
conda install beautifulsoup4 : TH7|X| A X|35}7|

conda remove beautifulsoup4 : T{7|X| AH|S}7|

conda update beautifulsoup4 : Z[AHT 22 If7|X| HHO|E 5}7

conda update —all : 2 If7|X| & RL|O|E &}7|

vV V V V¥V V V V

Y

conda update conda : conda XM E O 0| 57|

B2 -
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4.1.2 Anaconda 2X|(6/7)

« conda 7t&2td Ot=7|
« Anacondalll= virtualenvA & 7t&t 242 conda®E Mde &= QULCH
o ZEE(cmd)O| Al condaEs A MY

O K| ) ‘test'BH= ZHAF BHZ4 ALS X} QHE T
» conda create --name test python=3.6 jupyter spyder
v test 70l python H{T &7 8l @X[& I{7[X| 552 HO{FH /tdE 442 W Ars2=2 4
x| 7} EIC}.
v 212 oMl python 3.6H{ T 1t jupyter?t spydergtE TH7|X| & A X|St2k= 2|0|Ct,

7t AFERE BHEZ] (CHE A A2 28 S A} - root AHE AL & S A
» conda create --name test --clone root

>

7ta 2t g X7

» conda env remove —n test
7t = E S|

» activate test

7te =g EL |

» deactivate test

7te =g 2|AE 205t |

» conda env list

(B2 » -23- O==nNUp
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« |IDLE =210 AlSHS}T]
* Anacondat= Spyder2t= IDLE ZZ2I 0| LYRE| O RUALCE
o AZF Z223 H72| Spyderg E&SHALE cmdH Ol A spyder2fil A SHCL

® Spyder (Fython 3.6

Dgﬂg_@ glalllbe >|| |:.'==.;=». B X F£F® & S [Cilsestes Jles 4

E PRy A X . Halp.

)
1
0 temp.py B ,#s.:ume Consale +| Object]| v]& @

T =T
2" .

3 Spyder Editor T t Ed

. ex Itor

5 This is a temporary script file.

g

7

you can get help of any objec

fere t by press
o the Console.

ing Ctrh in front of it, either on thy

Ip can also be shown automatically after writing a left parenthesis next to an object
can activate this behavior in Preferences > Help.

New to Spyder? Read our tutoria|

Variable explorer  File explorer  Help
IPython console &>
3 Console I/AE) %

Python 3.6.3 |Anaconda, Inc.| (default, Oct 15 2017, ©3:27:45) [MSC v.190@ 64 bit (AMD64)]
Type "copyright”, "credits” or "license” for more information.

IPython 6.1.8 -- An enhanced Interactive Python.
50 Consol

IPython console  History log

T T R T e T T B AR THE S

« Text Editor0fl Python2| 2EE %d 20| Play HE2 =2 ZE& TN 2

BS N T
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-

@ python 4,

« Ubuntu 16.043 ™ Z 7|=2 = AX| 20| CHsHA A
42 PythonO| X[ |0 ULE,

« Ubuntug 7|2 X 42

gen2@ubuntu:~$ python
Python 2.7.12 (default, Nov 19 2016, 06:48:10)
[GCC 5.4.020160609] on linux2
. ", "credits" or "license" for more information.

Type "help", "copyright",
>>>

gen2@ubuntu:~$ python3
Python 3.5.2 (default, Nov 17 2016, 17:05:23)
[GCC 5.4.020160609] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

. A|AH{HO| pythong

«  Python EH|0|X|(https://www.python.org/download)0f| &

9) BH—= AEO_:;
A‘in |_‘— |:||-|:HO.” [:H HA-I 27|—X| HFEH O E dHS
_I
=

HSHC}

—

-_

Ct.

AL

£5}10 XZ compressed source

tarball Versiong CI22E gF=C}

Operating System  Description FileSize GPG

31619840  SIG

cflc75ad7ccfodec57ba7269198fd56b 6388018 Sl

3811c6d3203358

39c2879cecl252d4c935¢418¢308Taa2 1287056 SIG

* Python-3.6.3.tarxz THYO| X ZEIC}.

O=2=nlp
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’.
4.2.1 Linux(Ubuntu) x| W 18R (2/3)
H
1. CI22E 22 S=meo| =S oiA|eto).
tar —xvf Python-3.6.3.tar.xz
2. =Nt EHE 0|30 configure AT EE ML
cd Python-3.6.3
./configure
3. sudo makeE AlMSICE,
sudo make
4. OFX|2 2 2 sudo make installE a0 MX|E Z St
sudo make install
- ARN| BHOE 2ASD Craut €2 F7F O Ofel 17| X| & 2X| oLt
zipimport.ZiplmportError: can’t decompress data; zlib not available
Makefile:1079: recipe for target ‘install’ failed
o make: *** [install] Error 1
sudo apt-get install zliblg-dev
5. Python3E H&stC}
test@ubuntu:~S python3
Python 3.6.3 (default, Oct 6 2017, 08:44:35)
[GCC 5.4.020160609] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>
(B2 g - 26- O==Nlr
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4.2.1 Linux(Ubuntu) 2| 28 28R (apt-get AF-E)(3/3)

H
- ZHO|X|0M Ct22E K| B4 apt-getS 0|85t EX|5t= ¥
+ Ubuntu apt-get2 Z Python3.6 H{T S &X|StCt. Ol et 20| HHNE LAt DXL}

sudo add-apt-repository ppa:jonathonf/python-3.6
sudo apt-get update

sudo apt-get install python3.6
- AX7t 2=E|H python3.6E A AHBHCL,

test@ubuntu:~$ python3.6
Python 3.6.3 (default, Oct 6 2017, 08:44:35)
[GCC 5.4.020160609] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>>

+ Ubuntu®| apt-get| 7|55 S X & St AE ME AMESHE AEAS0|A FHSHCL
- 7tdRE 28

0

> Windows A X| gt&d X=X

* PPA(Personal Package Archive)
HAWENNM MSote FEF2 A I7|X| M0 Gls A
MYt BHad| 2T EQof o 17X & XY= A# 20| 0
* H X| I = (Launchpad)
AEXIF AT EQOE e I AHESt= EAOIE Z2 & ofZ2[# 0]

EX: /7|mclof

O=2=nlp

%
|
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4.2.2 Ubuntu®| Anaconda & X|(1/3)

-
«  Windows %X & Anaconda & X|0f CHBHA| OFE X},

+ anaconda SHO|X[0| M X[ HFH 2t80| H= HU S C22E gL

== Windows . macOS C\, Linux

Anaconda 5.0.1 For Linux Installer

Python 3.6 version ° Python 2.7 version *
& Download & Download
64-Bit (x86) Installer (525 MB] 64-Bit (x86) Installer (508 MB

64-Bit (Power8) Installer (310 MB| 64-Bit (Powers) Installer (296 MB]
32-Bit Installer (431 MB] 32-Bit Installer (413 MB)

‘How to get Python 3.5 or other Python versions
How to Install ANACONDA

1. Ct22E ot E4 =2 0|53t
test@ubuntu:~S cd ~/Downloads

test@ubuntu:~/DownloadsS Is An
aconda3-5.0.1-Linux-x86_64.sh

2. L2zt &2 otg

rulo
o°=_+

:rl.l__l

ot

F=0f3t D Al

02t
rot

Ct.

test@ubuntu:~/DownloadsS chmod +x ./Anaconda3-5.0.1-Linux-x86_64.sh
test@ubuntu:~/Downloads$ ./ Anaconda3-5.0.1-Linux-x86_64.sh

(B2 A )3 Or=NUR
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- 4.2.2 Ubuntu®| Anaconda & X|(2/3)

3. Enter HEZ =12 CI32 Tt}

Welcome to Anaconda3 5.0.1

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

Please, press ENTER to continue

>>>

4. License =%0| YaXMoz == E Z40|LCt

Anaconda End User License Agreement

Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-clause BSD License:

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WA
RRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
--More--

5. ql== T2 S2MOAM LigL L O FOf| yesS & =0H0] 2|5t T

Do you accept the license terms? [yes|no]
[no] >>> yes

ot
rot
il

=% 9|7|m/c|op

(B2 - -29- O==nNUp



-4 O e
4. 2X] 9 A<l

4.2.2 Ubuntud| Anaconda 2%|(3/3)

H
6. X KIS UEStLy 7= |IX= X5 O 7 82 X5l 258 & & UL

Anaconda3 will now be installed into this location:
/home/gen2/anaconda3

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

[/home/gen2/anaconda3] >>>

7. bashrcOf PATHE 7t A QX| 2HQIotCt yesE & =LY

Do you wish the installer to prepend the Anaconda3 install location
to PATH in your /home/gen2/.bashrc ? [yes|no]
[no] >>> yes

* bashrc T+ S 2tQISHH Of2fet 20| F=27t F7hel AS 2ol = UL M notd SHRACHH PATH 2780| =|X| =L,

# added by Anaconda3installer
export PATH="/home/gen2/anaconda3/bin:SPATH"

8. bashrc A OtYES ME3S}0 anaconda?l AXoZ ML | =X

test@ubuntu:~/DownloadsS source ~/.bashrc
test@ubuntu:~/DownloadsS python

| Python 3.6.3 |Anaconda, Inc.| (default, Oct 13 2017, 12:02:49) |
[GCC 7.2.0] on linux

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

ok
ro
rot

Ct.

* Spyderz &M= 0| £|0{OF SHCf,

(B2 - -30- O==nNUp
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4.3 IPython X Jupyter 2 &5}17|(1/4)

»  IPython& 2001H0i| Fernando Perez7} ItO|

CIEHO| A2 ZHRSUCE
« IPython2 Ci2}H Notebook= 2011H0] &

O = oty Odgje fEE=S8 4t
«  Notebook< PythonO|2]|2| 210{(R, Julia, Ruby)oﬂﬁE AMEE|= QIHEO[AZ} E[R 1, 1fpst
S ATZEQO A M MILSOE D2 AFRE|A T QUCt
«  2014E0] Jupyter2teE MZ22 ZZHMEZ NotebookS LH EHOZ A2 ¢
Hojof] =EH=E CHfot HEat A
712 0| 0|C}. (Jupyter Notebook®| R AL 2| 0|5

OfL|2} u

« Jupyter=

IPython

Interactive Computing

IPIyl:

Install - Documentation - Project - Jupyter - News - Cite - Donate - Books

IPython provides a rich architecture for interactive computing with:
___________________________________________________________
: = A powerful interactive shell.

1

1 = A kernel for Jupyter.

: = Support for interactive data visualization and use of GUI toolkits.
| = Flexible, embeddable interpreters to load into your own projects.
: = Easy to use, high performance tools for parallel computir

m

—

o

U= 2oL

— O

AS ZIC}H O| M= IPython Jupyter Notebook?| Python

2 IR, Juliat Uulia& 22 E2ICt)

ZEot L2 Shell XS

Jupyter®| 74

ChztA HIO|H AlZet 8 gul &2 X[
ZEZHMEO IPython RAEZEIHE ZES5H7| FA

O
2 B S0l Aot 72 12

E

oo

or

AM
o

O=2=nlp
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4.3 IPython X Jupyter &8li5}7|(2/4)

-
« Ipython &X|3}7|
v AnacondaS M X|ZCHH |python2 7| 2X O 2 MHX|E|0f QUCE
v' Python.orgOf|A{ It S CH2EOLAM XSk 22 Ot X & IpythonZf JupyterE A X| 5l OF BHCF,

C:\test> pip install ipython

« Ipython2 AX|SI1 CHZ0|= JupyterE A X[BHCL
C:\test> pip install jupyter
- HHHEL2E Ipythond} Jupyter?t X[ | UCHH Oteff HHOE SHA JupyterE T+&HCL

C:\test> jupyter notebook

@ localhost:2388/tree e o} 4B ¢ A D @ & o=
— Jupyter Logout
Files Running Clusters
Select items to perform actions on them. Upload | MNeww &
O -~ Name 4 Last Modified 4

Notebook list empty

<Jupyter & 25>

(B2 T YR O==nNUp
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4.3 IPython X Jupyter 235}7|(3/4)

« Jupyter Notebook?| £
v' Coding ot A4S AA|F2 2 =010 7H55t0
v Arstd 71s0] UL
v Lot A0 E X[ & (R, Scala, Julia)etLt,
v Markdown& X[ &5t EA2t7t 715 5Lt
v Web 20| 755tH H% 7IS5tLT.
* Jupyter Notebook T+&3t= Y EO| CHSHAl ZOr= X},
v JupyterE TtEE M AZf IX[7F SROICE AIE fIX[2H 2 E5 2| fX|Ct.
v N& 28 fIX 285t YE2 271X UL

1. g S40M Jupyter T&5H7| (testet= ZEHOA TS O A])
C:\test> jupyter notebook

2. Jupyter M2 EL X|’d5}7|

—-notebook-dir 2 MO ZE M3 A& HZ2E A [ AR ST}

C:\> jupyter notebook --notebook-dir="c:/test"

(B2 e -33- Or=nNlp
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- 4.3 IPython X Jupyter &l5}7|(4/4)

- Jupyter Notebook &3 2tH Sl GHE7

& I\ﬂ écﬁat:?)ﬁﬁéw?tebooks/untltled.ip:,»nb?kemel_name: python3

: JUpytel’ Untitled Last Checkpoint: 9 minutes ago (unsaved changes)
File Edit View Insert Cell Kernel Widgets Help

B |+ x @ B 4+ ¥ N B C|code v| =

Code Cell

In [1]: | print ("Hello Python")
Hello Python

| [in [1:

 Ctrl + Enter : $Xj| Cell &%

« Shift + Enter : Of2{{2| CellE MEASILT Cell HH

« Alt + Enter : Cell &35t OF2Hof| A Cell =7}

« Ctrl + s : notebook X%t

* Line Number E7|

» Command Mode ( cellOf| A esc 2 2 E Mgl

« y:code cell2 ©2t / m: Markdown cell

o dd: ¥l cell AHK|
« |: 29T HO|7|
« h:CHE7| 55 EO|7]

c Q Search

wB ¥§$ 4 QO @ &
ﬁLogout

|Py1hon3 O Kernel

Trusted

a: X Cell O|™O| MEZ Cell 2t=7] / b : ¥ Cell CtZ0| M 22 Cell Bt=7|

TR

O=2=nlp
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5.1 Python 4 2HS7| 3 8j21 53

R
- HE 27|
- HiagE thE Me S0 25X X}, <AL _S=2 gt &lCh opX| 2
A2 = AlAE 4 QU
- Python2 CHAEXIE LTt
- PythonO|M AFEE|= 7|9 E 2 0|2f0j= A& O| Z7}5ICt.
- B oA

A FH5 3B

- T O
a, al, my_name, your_job, MyName, _private, private_member

AL AL — AL
40| 2 4 gl B

labc, @file, fil@e, %x

- Ofelil= Oefof 2| AECH HaFo= MEF o GIL.

False,None,True,and,as,assert,break,class,continue,def,del,elif,else,except,finally,for,from,
global,ifimport,in,is,lambda,nonlocal,not,or,pass,raise,return,try,while,with,yield
- St Z=H5}7] (print)

- PythonOl| M 2tHE =8 M| AFESH= &= print() O|Cf.

>>> print ("Hello Python")
Hello Python

(B2 _ -36- O==nNUp
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5.2 Sequenced X2 (1/7)

« Sequenced A= JHO|Zt?
- Sequenced AERY2 03 HHME MES = U= =AME #= T ANELO|CL

- Azge| /< ot Lt

List, Tupe, String

- Sequenced AI2¥0= 38Xl HLO| RULCE
> 2184 (indexing)

= 2t0]H(slicing)

A A7

F

T
Ot

/|

Y V V V
I
T Ur n

o=
ik

| HIAE

> H
- Sequenced At=HO| MOIo| X Z2 &4 05 H A[ZfStC} Ofeff= =XAtE O A[LCH.

eve | TN

I
k=)
oz

ool-

(B o 37

O=2=NUm
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5.2 Python X2 E(EE)(2/7)

B
« Pythonl| At& #&=& LCHE A T
- &FE 2[2E MM, MEZE Xt7 2 F 7KL UL

= FZ=(Tuple)
- RS AV[E KA U= HE0| 2750
- L AROJOf F0H)E AFESIY RES dde
>>>tuple_tmp=1,2,3

>>>tuple_tmp
(1,2,3)

- B3 () & MESHE US FOM Folgd &+ UL

>>> tuple_tmp2 = (1, 2, 3), (4,5)
>>>tuple_tmp2

((1,2,3),(4,5)
- B = Sequenced ARH2 FE HMEE AHESIY REZ Bt = ULt
>>>tuple([1,2,3])
(1,2,3)
>>> tuple("Python String") OTlHOo E = 4
(Pl lyl Itl lhl IOI lnl’ll’ ISI ltl lrl, III’ lnl lgl) lehe = ﬂeiﬁjo
- &=z AHESHH FEQ 2t A0 M2 4= ULCE Sequence AR Y| A OO A[EF20
O|Ct.

>>> tuple_tmp[0]
1
>>>tuple_tmp[1]
2

@5 - 38- O==nlr
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2. Python X2 H(EE)(3/7)

S EE olo| Aak M2 THE REY £= ANES 28 4 Ut
>>>f=lambda x: x**2 f= lambda &=2| 44| 0|, [1,2]= 2|2 E “python”’2 =X L
>>> tuple_tmp3 = (f, [1,2], "python")

>>>tuple_tmp3
(<function <lambda> at 0x0000022D3455B9D8>, [1, 2], 'python')

- ot ddE RE2 4 WS HEote A2 =27+l

>>>tuple_tmp1=1,2,3,4,5
>>>tuple_tmp1[1]

2

>>> tuple_tmpl1[1] =4 = = S = — S

Traceback (most recent call last): Nz d8E 530 JAo if2 HES B2 Error/t 2
File "<stdin>", line 1, in <module>

TypeError: 'tuple' object does not support item assignment

- C}2 Sequence™ AI2HKMEH +, * LIS ALESIO] O|0{2 Y =& HH2d =& Qi)

>>> tuple_tmpl + (6, 7)
(1,2,3,4,5,6,7)

>>>tuple_tmpl * 3
(1,2,3,4,5,1,2,3,4,5,1,2,3,4,5)

* UHE SAEX] Eom, O AN of Ciet T SA7E EIL
CHUGAARIS ALZ SR @220 Qlis B0I M 20| £2| %/ 0| unpacking®|2t3 $Het.
X

—
>>>a, b, ¢, d, e=tuple_tmpl
oG G em iR mp tuple_tmp12| 22| 2t50] a,b, ¢, d, el 22| E/0] H T
1
>>>Qa
2

(B2 -39- O==Nlr
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2. Python X2 (2| 2E)(4/7)

B
2| AE((ist)
. EB1} 22 Sequenced A2 HOILE AT|Lt f4 S WBE 4 UL
- RS (] Lblist) BAE AHSOHA A 4 Tk

>>> list_tmp =1, 2, 3, 4, 5]
>>> list_tmp
[1,2,3,4,5]

>>> list_tmp2 = list(tuple_tmp1)
>>> list_tmp2
[1I 2' 3' 4[ 5]
I = =+ = A SE A
- 2|2EE REL ZO| +, » HUXE AFESI0] O|0 Y =& Bt5g =& UL}
>>> list_tmp + list_tmp |
1,2,3,4,51,2,3,4,5]
>>> list_tmp * 4
(1,2,3,4,51,2,3,4,51,2,3,4,5,1,2,3,4,5]

- 2| AEQ| HMEE ARESHH A 718 MM E 2 4 AUCH

>>> list_tmp.append(6)
>>> list_tmp
[1,2,3,4,5,6]

>>> list_tmp.remove(2)
>>> list_tmp
[1,3,4,5,6]

(B2 -40- Oe=nbm
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@ python

y
2. Python Xt&2(AFH)(5/7)
H
= At (Dicationary)
- WS% PythonOl Al 523t A=Y T StLF QY LICH Key-Value @A 2 = O|O|HE X & etLt,
- FEZ ) L dict() 8 AHBOiA Mg 5 ULt
- OFEHE M| 2 LEO|LCH.
= 7|(Key) — @f(Value)= a2t HEEC}
= Dictionary= S22 20| 2= F2E FAE @0 o0t
= Dictionary O|& = { 7[_1: 2f_1, 7I_N: 2f_N}
= EHHN M= keyE O|EH valuelf EE@W.
- RMOR SA| 7S ALRSY| I) 20 A £ & Tp L
= key 242 S5 5| &5HA| Y=Lt
- AP Y A KeydtZ AFESHA] Valuedt2 = E5t= O A|CF
>>> contacts = {"& 4" : "02-543-11111", "¥ 5|" : "02-543-2222"}
>>> contacts
(" 4:102-543-11111", ' H3|":'02-543-2222'"} M=, A5|7t KeyO| 1 -2t o] Mot = 7t valuedt O| CF
PP IR R ) KeyS Sl Al Valuedtol tit2 | I8t = QUrt
02-543-11111
(B2 B - O==Nlr
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2. Python X2 (& EhH(6/7)

= &

ot
—~
n
()

=

- A2 oY wE =AM 8ol A2l F= 80| 20t 52
- PythonOl A= setl} frozenset & 7HX| &g XAt2d 2 M S2HCt.

H -
- Set2 #HE 7tstt HE, frozenset2 HE =7t

%I_ ==
- HHE 7I53H(Iterable) AN 2 SFH oS = AKX 2= Ho[H7E Al A2 AL &

= = =
HE =27t AAzETO| el RA2 ARE 7HsOtLt.

N
H
= = A2 OfL|Lt HashableO| ™ A ©

H|O[X| otz 0K & & 1nst7| BFEtLY,

- TEZ ()%t set() &S AFE0I & 4 AL

>>> a = set()
>>>b={1, 2, 3}
>>>a
set()
>>>b
{1, 2,3}
>>>a=[1,2] >>>a=(1,2)
>>> b =[3, 4]
>>>b =(3,4)

>2 e () >>>c ={a, b}
Traceback (most recent call last): F T
ile "<stdin>", line 1, in <module> T >>>c

f 1 {(1,2),(3,4)}

ypeError: unhashable type: 'list'

=
o =
Z oAM= ot dgotH 2t B0l 27tstt &

7y O=2=Nlp
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Xl
H e

3(

e
o
o

t(Set)

Python XI&

Nk
(=]

2.

5. 7|27

-

FCF.

10
Jjo

—t

<A
o)
fil

WE

jol

nU=

oP

{1,2,3,4,5,6}
{4,5,6,7,8,9}

>>>a | b

{1,2,3,4,5,6,7,8,9}

>>> a3

>>> b

>>>a &b
{4, 5, 6}
>>>a-b
{1,2,3}
>>>a’b
{1,2,3,7,8,9}
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3.

Python ==& 7|

dir) 849t helpS ALZSHO K7k 71X D QL BIME X E2S o yHsg
UOLERL. dir() BHE AFSSHE K7t 7HXI D QU HME 2|AET} S2EL

>>> dir(list)

['add’, 'class, 'contains, ' delattr', ' delitem_, ' dir, " doc, ' eq.', 'format’', ' ge ', ' getattribute ', ' getitem_, ' gt ',

"hash', "iadd_, "imul_, "init.", "init_subclass_, "iter', 'le, 'len, " It,"mul’','__ne_', ' new, 'reduce_, 'reduce_ex',

'"_repr','reversed’,' rmul’, ' setattr’', ' setitem ', ' sizeof ', ' str', ' subclasshook ', ‘append', 'clear’, 'copy’, 'count’, 'extend', 'index’, 'insert', 'pop’, 'remove’, 'reverse', 'sor
t']
>>> dir(tuple)

['add’, 'class’, ' contains, ' delattr, ' dir', ' doc_, ' eq ', ' format', ' ge ', ' getattribute ', ' getitem_', ' getnewargs', ' gt', 'hash_, "init', "init_subclass_, "iter’', "le ', 'len_,"
It', " mul’, ' ne’, ' new’, 'reduce’, ' reduce_ex', "repr', ' rmul_’,

' _setattr', 'sizeof ', ' str', ' subclasshook', 'count’, 'index']

>>> dir(dict)

['class’, 'contains’, ' delattr', ' delitem_', ' dir', ' doc’, ' eq ', ' format ', ' ge ', ' getattribute_', ' getitem_, ' gt', " hash_, "init', "init_subclass’', "iter', 'le, 'len_', ' It, ' ne
', ' new_, 'reduce’, 'reduce_ex_, 'repr’, ' setattr', ' setitem_,

_ sizeof ', ' str', ' subclasshook ', 'clear’, 'copy’, 'fromkeys', 'get', 'items', 'keys', 'pop’, 'popitem’, 'setdefault’, 'update’, 'values']

>>> dir(set)

['and’, 'class’, ' contains’, ' delattr, ' dir', ' doc’, ' eq , ' format', ' ge ', ' getattribute', ' gt ', 'hash_, 'iand_, "init ',

"init_subclass_', "ior, "isub ', "iter', "ixor','le, 'len’, ' It', ' ne’, ' new ', ' or', ' rand’, ' reduce_, ' reduce_ex_',

'_repr','ror','rsub’, ' rxor', "' setattr', ' sizeof !, 'str', 'sub ', ' subclasshook', ' xor__', ‘add’, 'clear, 'copy', 'difference’, 'difference_update', 'discard', 'inte

rsection', 'intersection_update', 'isdisjoint’, 'issubset’, 'issuperset’, 'pop', 'remove’, 'symmetric_difference', 'symmetric_difference_update', 'union’, 'update’

]

*Z8 200N 7t EX] 2 2XAHE0| A E2] O|F 0|t (Ul append, clear, copy....)

>>> help(dict.update)
Help on method_descriptor:
update(...)
D.update([E, ]**F) -> None. Update D from dict/iterable E andF.
If E is present and has a .keys() method, then does: for k in E: D[k] = E[k] |
f E is present and lacks a .keys() method, then does: for k, v in E: D[k] =
n either case, this is followed by: for k in F: D[k] = F[k]

* help() &5 AFE S dict M| 2| updatel| =2 H 2 == Bt

-44- Or=nNle
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5.4 Python XI&2H E%
B

* Python At=¥ S Ot2f{e} Z0[ 2 StH Orzf et ZLf.

= List

= Dictionary
v @52 7t2|7|e 1R]% 0|52 7HA| D ULt (Key)
OIHAZ key O|ES
ValueO|= Z At
ZELE Key2t
key Zt2 =H O

<

HAE &=/ —

RN N N

2 7
Hash tableg AE5t0] W2 £ 2 AL

=
S AF8ot =5 A YotALE 4 A 7tS Ot

A
g, d5, &5, Tupledt List?t AHE Z7HSSHLE
alueg TE5t1 Key af2 50| &M QHEICY,
|

FSSHX|EE Ol = Values 7IMEX|= EELT.

O=2=nlp
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5. 7| 5270
5.5 Python X|0{Z (for)(2/3)

T
. BEZ Fofss E Oh2 gye
. Bt=R2 A8t Y0tE Bt

« Fore 7Hd HO| AAE9t= EH=E0|H

for <target> in <object> :

[
dE =

ra
>
>

« <object>= sequenced O|O|E{ O OF StCt. Ol
« <object>2| Zf YFF2 <target>0f X|EE|0f BHE HEBICE
« HHEO| SlE <object>2| A7[0f Z™EICH

« for 29 L SE0|A continueE THLIH A|Z 220 2 0|5,

break BHLIEI for20| L% 222 SRBCE

- forg AEE = U AM = of2let ZCt
=

| AE, /E, AT, range, EH=0] 7t 2 2|

O=2=NUm
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(while)(3/3)

=
(L

5.5 Python H|0]
r

B

<

<
pal
5}
[
il
[a]0)
T
Kq
Q
c
=

Lt ZrLEE A

o

220X continueE

Ht
break

kfo
oln

Hr
il
il
g
ol
ifd]
Q
=
2
ra)l
T
o

=
=

oz g5g Ao[Ct

jod

Ok

whilei<1:

print(i)
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1. M8 7[3 @742 RO ENX[=
2. 0] Z01M 10022 Lt+0{HO|X| = of

3. 130 40022 LIFO{EHOX| & di=

= w32 = ot (1988, 19921, 1996, 2004H, 2008, 2012 ..)
FHo = ot} (1900, 2100, 2200, 2300, 25004 ..)

=Ch(1600H, 20004, 24004 ..)

o
us

Z=K) https://ko.wikipedia.org/wiki/%EC%ICHAI%EB%85%84

. o =1 O -+ o =
LHERSHA iR E ZAZ 0 AA2WES AFESHY ?|2| €1 2|5 S Python ZEZ AdSHH Ol 2F 2L
#OFe 27bA| R B & 27| 2|2 E dY N N N "
#Ieap_year=|isc’>c() range() 2+ & AFE 30| 1900 ~ 210077t X| Sequence™ =ALE ‘4 dotCt,
leap_year =] form= AFE50{ 1900~210077FX| == A} SELEA if ZHZS AHESH0] i
for year in range(1900, 2101): 20| & I =8dt= ZELY
if(year% 4 == 0 and year % 100 != 0 or year % 400 == 0): 2L INE L A=EHO| Lne|E5S FEs A EL}
print (year)
> #O2 AZSte PR FA20|Ch T2 U0 Y O|X| K| YLt
> range(A|&SHE A ELEE AL 268) &= AL XL /Shs HRIet 24t 4TS =XHE MHEY = Ot
> Ot2H= help () &8 AFESH] range()2| AFE #2 Z =5 2t HO|LC}
>>> help(range)
Help on class range in module builtins:
class range(object)
| range(stop) -> range object
| range(start, stop|, step]) -> range object
Bc( - O==NU»



6. 20|

6.2 Az}

-
« £ =AY O K= Python2 2 Sl= Machine Learing € 12|&
« ML(Machine Learning)2 A|S5t= 2t0[E 22| S0 A Scikit

&= AO|Ct.

=
-LearnO|2}= 20|22 2| 7} =X BHC}
- Of0|2|A HO|HE AFESHY AlZfzt S MLO| Ciet BtE 7| S TS S 2 A CJupyter AHE)

import sklearn as sk
import numpy as np Scikit-learn, numpy, matplotlibE AHE 57| 2|5 Al import S
import matplotlib.pyplot as plt

> scikit-learn0| QL= OFO| 2| A H|O|H & E EDtCY,

from sklearn importdatasets
iris = datasets.load_iris() datasetsE importStO{ OFO|2| A Cf|O|E{ £ load A| ZICF.
X_iris, y_iris = iris.data, iris.target

> ol 2| X TN E ?IiM g 7| sS ZETtHH.

from sklearn.preprocessing import StandardScaler MKX2|E 2 A standardScaler A E = S E3ICL,

> train_test_split { A =& AFESHAM H|O|H E & 2|2t

X,y = X_iris[:,:2], y_iris

> HIOIH & AlZfsot] E 3 BhLt.

colors = ['red’, 'greenyellow’, 'blue'] o 45 °
foriin range(len(colors)): matplotlib®| scatter M =S ARESHA 0 "o
px = X[:, O][y ==i] MEE QAYEE EHo= AEE AT s3] %, ’ - -
py = X[, 1]ly ==i] . Ch Ct2 MZo| Hlo|HE =&35t7| 9|l 20| op 320 e S8t e
plt.scatter(px, py, c=colors]i]) A * o efs .
plt.xlabel('Sepal length') plt.yla M Z2to| H|O|EH 8 E2EINA 'S0 px, . ot
bel('Sepal width') plt.show() pyOll O T3}of Z2istct, 20 —

(B2 po -51- O==nNUp



6. Z20fx|

6.2 7|AIerE SVM(1/2)

T
« O A|Z=tet H|ofH

«  O|X|= scikit-learn 32! M0 A
> 9ol D2 X iris H|0|E= 3740 S22 22 £|o{Ct.

i
HI

« sepal width (cm), petal length (cm), petal width (cm)2| 240l t2kA

'setosa’, 'versicolor', 'virginica ' 22 27 = UL}

+ O™ H|O|X|0|A= OB & AlZ=tstE= M HIO|E S| E2& =Qlottt.
=

« HO|EE SVM(Support Vector Machine) 24l O 2 |ris S EN
Ue 8FR7IE UHE0 X}

. ol REE BRII0) 22 UD AIZBE B 4 U Sact

#g

£2 0[8}5}7| YISl Numpy
EEERELE Y

def make_meshgrid(x, y, h=.02):
X_min, x_max = x.min() - 1, x.max() + 1
y_min,y_max=y.min()- 1, y.max()+ 1
XX, Yy = np.meshgrid(np.arange(x_min, x_max, h),
] np.arange(y_min, y_max, h))
<Iris A|-I|_|> _ return xx, yy
E=X:9|7|o| Clof

def plot_contours(ax, clf, xx, yy, **params):
make_meshgrid, plot_contours & & ‘i -d5t Z = clf.predict(np.c_[xx.ravel(), yy.ravel()])
Of H|O|E YAl Gl E27|2 AlsisIC} Z = Z.reshape(xx.shape)
out = ax.contourf(xx, yy, Z, **params)
return out

(2 T R Om=nUn



6. E20]%) ——

6.2 7|AIgkE SVM(2/2)

-
- 2o A Zziet HIO[HE 4= flet WX A 7|ASss T 24t

| —
«  O|X= scikit-learn & M0 EHZBIRUCH

> SVME kernel G4/ 0f| [HEtM 47HX| 2 2510 277 282 AAotCt svmOj| T o At o A -2 Of2f urlOf| M €& 3H7| HEEHCE
> https://en.wikipedia.org/wiki/Support_vector_machine

C = 1.0 # SVM regularization parameter SVC with linear kernel LinearSVC (linear kernel)

models = (svm.SVC(kernel='linear', C=C),
svm.LinearSVC(C=C), svm.SVC(kernel='r
bf', gamma=0.7,C=C), svm.SVC(kernel='
poly', degree=3, C=C))

models = (clf.fit(X, y) for clf in models)

Sepal width
Sepal width

%

titles = ('SVC with linear kernel’, 'LinearSVC (linearkernel)’, Sepal length Sepal length
'SVC with RBF kernel’, SVC with RBF kernel  SVC with polynomial (degree 3) kernel
'SVC with polynomial (degree 3) kernel') |

1
fig, sub = plt.subplots(2, 2) plt.subplots_adju
st(wspace=0.4, hspace=0.4) X0, X1 = X[:, 0],
X[:, 1]

XX, yy = make_meshgrid(X0,X1)

Sepal width
Sepal width

Sepal length Sepal length
for clf, title, ax in zip(models, titles, sub.flatten()): P g P g

plot_contours(ax, clf, xx, yy,
cmap=plt.cm.coolwarm, alpha=0.8)

is 0IO|E{ & H271 2712 AIRS ZtZt oSS S 747
ax.scatter(X0, X1, c=y, cmap=plt.cm.coolwarm, s=20, edgecolors='k') Iris IO E{ & svm 2/ 7| 471l & At8S10f 4 2y S =& 21t
ax.set_xlim(xx.min(), xx.max()) £ A=t ot AO|CH ZhZte| AHEe| ZSFOf W2t 2&F A7t <

ax.set_ylim(yy.min(), yy.max())

Zto| X}O| 7} EHAlSI= ZH S =X el k=13
ax.set_xlabel('Sepal length') ax | Ktol7r 285t =

.set_ylabel('Sepal width') ax.se 2 O = scikit-learn 341 A 0| A T ZFUCE Of 2 A0 M K|
t_xticks(()) ax.set_yticks(()) ax AAZCIQELC 82 £ Qi)
.set_title(title)

plt.show() http://scikit-learn.org/stable/auto_examples/svm/plot_iris.html

O=2=nlp
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7. FAQ

Python0|A Lambda#{0|2t= A2 FAQU7IR?

ot

FL|CF o2

e~
(@]
=

Of =7}

SXZ2 12

A

i

St
=i

Ch(Lambda)%{0[2f 11

1oi

Ofl) lambda x : x ** 2

4 T
H T
Mm._ all
i N
< 3k
S ol
Fl
jol )
X0
o <
— K
<
H H
m
m
Y
4K
o 1 _._._._
A | B1om
_|/L al i
o N
o) 0
o | M &1
o 10 <F
- ﬁﬁo Hm:
K
oF
MH LH
i K- 0
T © 3
S
5
o < O
.m, W &"
a mn 4o

L CF.

8

=3
O d

| Ll AW O] A0 AlEsiAM =20 7t

WHE Ao

T

J

=

O=2=nlp

RS, -




e

7. FAQ

iy g

. Dictionary %! List= O{C|0f| A[-23}{0f 5ILtR2?

Q At (Dictionary)2 £78%t ¢f = CHE ¢t2 '&2 ' AFESIHH Dictionary=
A7 20 Lookup tableO|2tn £ 27| & SHCHD SFL|CE,

Liste| ZA0|l= Xt E X|7{0f St= =A17F Y= =0 A 4t2 O|ESHA
SiE YK E Aot HAES [ AFESHH & L|CL

. for 2} while X}0| & YHFA R

&

) 2o = Y B a2 oA BHEE = JUELICE whileRS 3
0 HE2 OE ZSFO BEEXMO FEE & = USLICH forlt while & Cf
HEE0|2t= M2 ZX |2 whileg2 F3t FEE o = A7 M0
HE2 forel 2 M2 Y2 StA EL|LCH
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8. 20{™|

@ python 4,

g0

CPython

JT

QIE{ = 2| E
(interpreter)

H M=

o A

=T

(global)

ETES

(local)

C|4 2

T

CE XMEl PythonS 2|O|BICt 7|2X 2 Z PythonO|2t1 St CPython
= 2|0|BtL}. Java2 FHE JPython, Net&2 2 I E IronPython,
Python2 2 T &l PyPySO| ULCH.

JT(ust-In-Time) ZALtY L= Dynamic Translation(sXd <) O[2t11
St HET mjof Ao YUst= EAlo 2 python2| Numba, PyPy IH7|X| 7}
047|01| 3“3

OIE{Za|Efs T2 2y Y100 22 BES HIE Aste HEH =2
O3 L SFS WL WAl DEE J|70l2 st HTAel

| £,

ZZ2O| HOE Fe= IHE 9|0|3tCE, pythonO| A= pdb 2H= Python
_— O
==

_56- O==NU>
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