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oIl 0QO8§EYPD module qp:@g ©,0p0200DO600(002:20p01l (Programs are composed of

modules.)

Ji Module qp:or% statement eﬂ'):@é {goo)ésooéeaoocﬁooosooéu (Modules contain

statements.)

oll Statement qPs 05035 expression qPs cﬂo&néu (Statements contain expressions.)

. . o ¢c © 0CME OC OC¢C oc¢ < .
G Expression gp:o object g0 o§mo§c[9°| QCa0Co02:&COI (Expressions create and

process objects.)
1.13 Why Use Built-in Types?

Lower-level language (ﬂo:@o%@oaef C 3%@0?05 C++ 0%035 880200 data structure QI’J:O%
0005690005 VIS Memory structure gp:od lay out [§<°:°| memory ep:0d c&eD [§<°:° 2025
@ ILG]. @ y Q{I ot y QI ° yéﬂ T #q SH ° @

Q Q.. Q Q. ¢ Q0¢ Q e 0 .S & . .. Q $3 ons )
(TJQ.?GIOQI’D»O? (YQODOEC @[C\POSIOD@II 399_]§§9 C\?OS@’D» GOoSOOGIZD&II OOl OOOECO GQ?OQUJQQ_”.Q
QQ Q QQ 0Q
@I_C\?OGGO’)’_)CS @I_C\?O@ %CDD@II
GC\)C\)’D@]‘DODQP:G@O(;(TS 90030 @8(7(.%@616&{]33(7% Python o @[mf)c;o:ooén Built-in

° IL L >} L L

object type Qs [9[0?6@0303[15"

oI Built-in object Qs C\gogorago oscjoqé Gqﬁ%EGS‘Q’)E @[cqéeo:wén Collections (lists) |
search tables (dictionaries) owé :39(\8.§ sgal?:oéaaé built-in object eﬂo:ﬁ@&e@oé
q_|05q|8: :r;a?s@l%éwén Builtin object type qp:o% afao?@[sj 39(\3539:):0?:0% 08050'.?

C < Q cC o¢C C
cwc@w;o [936@300 etevron]l

el e . < < Co QOO C < C QO
B Built-in object Q2200 ooo:é]oooq 0012202 @[cpoq:n@ data structure Q220000 er
C C oc <

o O C <
wWGGP(YJGGP(TJ GBC\PO C\?OGOe éL\C:DgII

QI Python’s built-in type qp:ooé optimize C\?(C)ooozoaé data structure algorithm @ogeooo

e@ocf: ogcsporggo 390?5 C\Pf)eozc%cc:@f:: @ocn)én Built-in type quo% eo{):q_]&ﬂm

Q < ° < 00 oc C T . <

Q60V07 39&3:@00@6]00 0620 GEEA02:&CAOPOIN Built-in object gz 20pd Python
Qo _¢C

language C’;’ﬁ Gﬁol@@()% 3’90)0)39888({]’38 @é@wén

L
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c C < .
emoc:oomeg§ Introduction

C
39@8

oo

. . . < C [o] C oc¢C C C o <

Built-in object type qp:o0pd cuIMPD 0§OEE CEESCEIIC @lcx?oeoseﬂoooeoo PR

[N c ¢ O ¢ o¢ c (o] C c O _O N [N

oo (more powerful)oo@u 0CMNVI0PC GEROODPY  VFNEPYIICONS COOCEPMICEPMD
)

:39095 C\?@Go:%é(more efficient @5 :Dp_gn Python 085 object ooo°>9L @[0?8@:@‘3_3‘?@ ooo°>[§[§§08

Q. S Q.08 __ ¢ . Q ¢ ¢ Qo . ¢ . Q Q@S .S

902?(} &)m“iCODP_'Q operation Q{I’D'S('Y? SEI('DSHCS @I_C\?O%COD@II 80@3 - string ODODQL @I_C\PO[(_.]DO@?Q
SR80S oS stri Q e, Q¢ ___¢ ti Qo Q. 9oQ8 .. 8

CY)O)[S[C(?(TJ QQ SUINE Q& 200DVCOPY Operation q2:) JODq|Cs 393?0Q|§C:D&II

1.14 Dynamically typed

Python 339_5 dynamically typed @éwéu Dynamically typed a@oaé@o Gsmssaéjlzsso)o:

(o] o C C C C Q C C C <

(data type)qR:0p OQOQEEEENOD EIOIYODEVIY|C Python M 3aP3ECQPAS 2005903600

Python 339_3 dynamically typed @5@339@@3& FBRePqps(characters) oopéeosco?o%cgé string
Q C C C (Y [o By (N . (Y Q _¢ C .

data type 07 ICPIPECYPMD 2OIQTIGVORII ma?:@@qp:(mtegers) 00POGLINCY|C integers
Q C C C < oC¢ . (Y Q _¢C N

data type U 32CPIEAYYPOD DOIYODEVPIIN 3AVVM§:q[a3(decimal number)copELIARMSCY|C

Q C < < c
float data type 0 32093ECYPOD 200590560V

ol Variable 0>§8:0pz(values)od C\%or%j variable type 03 3c33cyp0d C\%OSG@DE“ G009
§ L°(ﬂ ° L1 8 yp { { qu { ° S0
Ju Variable qp:or% 393;'?:9@[95 variable sfaqj)[zsram:(type)cﬁ @[ooéogooo:q% ecf'ga@&ﬂu
< < C . C [0} COo ¢ o _¢ < Q C
00®§[33:333:[§<; variable type gp:320300 [F_rg[mcoaeeg?q@ DOONC§E$ ©AII0CII
<

Variable(x) 05035 gopa
6§20001I

C, C++, Fortran §<§, Java oxné static language qp:ogcc: variable qp:or% 393?:9@[98

& 8saps(values) e@oé" & variable(x)@ 3ad|:300: C\%(TSG@'J&
9QP3 W Q33228 Y :

variable @@J[zsgoo:(type)or% @’poée@@o(declare) Go:epaéu
Special Variables

Python 088 39@61:0133@? special variable gz %’poéu True, False, None §§
Notimplemented ©20p503 (§620p51 Python interpreter 05&ca30520p586¢ 028(§|E505 6E03
co Q < <
oogeﬂeq?[(_.] [_Zjo)oo@n
1.15 Python Remains Most Popular Programming Language

Google searche ogc% oi@lor%qp:oaé programming language quogL e:rao(ﬁogéewgooozoaén
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Chapter - 1 Gm938000’388§
Yearly
Trend (%)
Python 29.9% A41%
JavaScript - 8.2% 20.1%
PHP - 6.2% W -1.0%
= 502

Yearly trend compares percent change from Feb 2019 to Feb 2020
Sources: GitHub, Google Trends

©@®O statista %a

1.16 Python Download and Installation Instructions

6003l 2podeunndmeogad Python 08 oonéaead(ges 08:(3pdqdseozad omseoy
install (\?6616(\3? Anaconda 0053305 install C\?éo)epcx%o']ooéu oo@o:ooo@ 008[963 conp install
cgf)mepeoo?d]n Anaconda 0593 Jupyter notebook §\<§ PyCharm 03(51 e Jep) ooo:of?zdlcoéu
Jupyter notebook ©> Gmoézq}ssqj(ﬁeog aseﬂo:@: %’pap_gu crgfamée@oé:ooéxﬁmé: run
cxogspo@f code editor éfu: @ocmaéu python file (.py file)qpxﬁi gé@ésﬁ:@og(ﬁ, run eﬁsgogo%
PyCharm o3 a3:0li

Q <

o . C < (o] . C Q
Anaconda 07 install cpocoa:qC Python op 25:20¢, install C\?omspecpcﬂo?:n Anaconda

05399 Python 0% ooé:@z install C\?Seoz C\%OSC\%G]M Anaconda o% install ecg&ﬁ Python

< c O . ¢c ¢ ¢ < ocC . C
02090003020 install POICEC ©320050030)C: install C\?Od]ll
1.17 Python installation
Windows 10 085 Python 3.7.4 installation C\P(C)(L)(T% G@%@oo:):oap_gu Python: Version 3.7.4
or°3 download c\?f)sﬁ disk space 25 Mb C\%SQE)@ install C\?Bsﬁ disk space 90 Mb 9% C\%saf)oop_gu

https://www.python.org ¢ download §§ Download Python 3.7.4 button 63 aocoddli
a?G C . “ oOC 0 00 ¢ C c [N C ']
364005 installer 3&03 885620052005 csepagt save cvdali
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GODICI0MRL Introduction

Python

e python’ o, I

About Downloads Documentation

Community Success Stories News Events

Download the latest version fo/r«v
Windows |

Download Python 3.7.4

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, Docker images

Looking for Python 2.7? See below for specific releases

Installing cpd(gé&:
python-3.7.4-amd64.exe (73 Double-click C\g&.j installation @5@8:0@ ©0EAli Python

3.7.4 (64-bit) Setup pop-up window GOTC\)D(S]CS@@&SM

Mo Python 3.7.4 (64-bit) Setup

Install Python 3.7.4 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

9§ Install Now
C:\Users\pattis\AppData\Local\Programs\Python\Python37

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

python

for Install launcher for all users (recommended)

WiﬂdOWS [ Add Python 3.7 to PATH Gancel

Install launcher for all users (recommended) §<f: Add Python 3.7 to PATH checkboxes
§o°>;3 ocx?:o% check C\?E)Lﬂll Python version :faewo&ooo%??cﬁ install cgaooo:s}orl?:cglf: Upgrade

Now a§[§ Gonodlcf’)éep_Su A new Python 3.7.4 (64-bit) Setup pop-up window will appear.
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Mo Python 3.7.4 (64-bit) Setup — X

1
J Setup was successful

—

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

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

See what's new in this release.

python

h
windows S
Installation 08 o&esoz(verify c95)q$

directory C:\Users\Pattis\AppData\Local\Programs\Python\Python37 o%eu?org 88 install

0032003 directory 03 23230l S pyth 3EBEMS (icon/file)od 518 S0g¢

20920p9 y 07 93220l aQe§200 python.exe ¢CICR¢(icon/file)op ool 63200503C
N

(Y . QcC (N
613(4o02220p0 pop-up window GoTcood]co@e@u

@ Select C:\Users\pattis\AppData\Local\Programs\Python\Python37\python.exe = O

Python 3.7.4 (tags/v3.7.4:e093591] Jul 8 2019, 20:34:20) [MSC v.1916 64 bit (AMD64)] on win32

e "help"”, "copyright", " its" or "license" for more information.
>>>

1.18 Anaconda Installation

63200000 address https://www.anaconda.com o3¢ download cpS&EaloopSi Anaconda

o3 install cpSeuSadqé Python o3 o8:004 install cpSeepecdologzn

== Windows ‘ .' macOS ‘ <:\ Linux

Anaconda 2019.03 for Windows Installer

Python 3.7 version Python 2.7 version

64-Bit Graphical Installer (662 MB; 64-Bit Graphical Installer (587 MB)

32-Bit Graphical Installer (546 MB) 32-Bit Graphical Installer (493 MB)

Download C\3(°)[§:(§Im click ej install Q?&ﬂn
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- 3 M
i ] ; ) O Anaconda3 2019.03 (64-bit) Setup - o=
Open File - Security Warning L]

Welcome to Anaconda3 2019.03

De you want to run this file? (64-bit) Setup
@ Name: ..ds\Anaconda3-2019.03-Windows-x§6 64 (1].exe ‘) iﬁ%pn"ﬁf"( gide o through the installation of Anaconda3
. it).
Publisher: Anaconda, Inc. ANACONDA

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

Type: Application
From: Ch\Users\foglerlab\Downloads\Anaconda3-2019...

( 7o |) conee
S

Click Next to continue,

Always ask before opening this file

potentially harm your computer. Only run software from publishers

|@ While files from the Intemet can be useful, this file type can

you trust. What s the risk? P contiinn.
(=) ==
-
- b “m—_
O Anaconda3 5.3.1 (64-bit) Setup = 52|

Choose Install Location
.) AMACONDA Choose the folder in which to install Anaconda3 5.3. 1 (54-bit).

Setup will install Anaconda3 5.3. 1 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

! Destination Folder
C:\Users\foglerlab‘\anaconda3
fhace required: 2.9GE
Gpace available: 18.6GE,
Anaconda, Inc,
< Back MNext = Cancel | 3GB e o ¢ ¢ o o
9%(\?39033&(? CDO)@[(S]II
2 Anaconda3 2019.03 (64-bit) Setup — X

5 Advanced Installation Options
D ANACONDA  customize how Anaconda integrates with Windows

Advanced Options

[[] Add Anaconda to my PATH environment variable

Not 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.

[MRegister Anaconda as my default Python 3.7

This will 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 3.7 on the system.

<o Lz DI ol

Showing the progress of installation
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2 Anaconda3 2019.03 (64-bit) Setup

— 2 Anaconda3 2019.03 (64-bit) Setup

Installing < <
_J ANACONDA  Please wait while Anaconda3 2019,03 (54-bit) is being installed. Thanks for installing Anaconda3!
Extract: vs2015_runtime-14. 15.26706-h3a45250_0.tar.bz2 Anaconda is the most popular Python data scence platform.
| “:]
Share your projects and
— ANACONDA. K4 !
[FLearn more about Anaconda Cloud

[ALearn how to get started with Anaconda

< Back Next > Cancel <Back ‘m, Coreel
e

Click on Finish button to complete the installation . ©02¢& aaog[glcﬁ qcﬂ[(?ju

Window 10 e Anaconda Navigator 1.9.12 05: oa’f:o%:ﬂgéz‘?ocﬂn
All  Apps Documents Web More ¥ o ('Y for
Best match
™\ Anaconda Navigator (Anaconda3)
=~ App
Apps ;
Anaconda Navigator (Anaconda3)
B Acrobat Reader DC > App
& Access >

Anaconda Navigator ooogcoo@sqé Jupyter Notebook of?::eﬁ,

Jupyter Notebook a?scl.%
{D ANACONDA NAVIGATOR

ﬁ Home T
Applicationson | base (roor) v | Channels Refresh
‘ Environments ~
o o
o _— 48-

Learning 2

L Jupyter S
™ A
- Community Notebook Powershell Prompt
6.0.3 0.0.1
Web-based, interactive computing notebook Run a Powershell terminal with your current
environment. Edit and run human-readable environment from Navigator activated

docs while describing the data analysis.

““H‘I
v

Documentation

Develoner Bina
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PyCharm o."?aeﬁ

_) ANACONDA NAVIGATOR

A Home
Applications on ‘ base (root) v ‘ Channels
. Environments
] ]
* Learning
TPty
e B
aan COmMmunity
PyCharm Qt Console
2020.1.2 A 46
Full-featured Python IDE by JetBrains. PyQt GUI that supports inline figures, proper
o Supports code completion, linting, multiline editing with syntax highlighting,
ocumentarion € i Sl = :
debugging, and domain-specific graphical calltips, and more.

enhancements for web development and

Develoner Blna data science.

v s .

3

C @ localhost8888/tree/Documents

"~ Jupyter

Files Running Clusters

Select items to perform actions on them.

Introduction

Sign in to Anaconda Cloud

Refresh

329 Jupter oo§3c§ qo'][@u ?35 sgoooggéor% New or% oomog[@: Python 3 or% maoddli

@ % &k » &

Quit Logout

Upload =

o

Notebaok
[Jo |~ ™/ Documents Name 4 e
Python 3
[
Other:
[] (3 Custom Office Templates Text File
[_J 3 Pbook_working Folder
Terminal
oc¢ ¢ O Oo¢ < Q o QO "IG
OC3PRVDOM ®C§068608b8 200 GIO [9”
T (S [ ]
.‘_"' . ﬁ
~— JUpyter Untitled (unsaved changes) Logout
File Edit View Insert Cell Kernel Widgets Help Trusted & ‘PythonB
B + < @ B 4+ ¥ MRun B C W Code SARE=]
In[ ]: 1
-End-
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