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Review of Python Installation



https://www.python.org/downloads/

Installing Python on your computer

& C O 8 nttps://www.python.org/downloads/ ® & %% @

Python

e python’ . I

About Downloads Documentation Community Success Stories News Events

Download the latest version for macOS

Download Python 3.12.6

Looking for Python with a different 0S? Python for Windows, Linux/
UNIX, macOS, Other

Want to help test development versions of Python 3.13? Prereleases,

Docker images
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Choice of IDE (Integrated Development Environment)

What's an IDE?

e Aprogram that lets you interface with a programming language
e Usually a“visual” interface

e Multiple IDEs can be installed; they will use the same underlying programming language
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IDEs you (may) have seen before
MATLAB has a built-in IDE

[ ] [ ] MATLAB R2023b - academic use
EDITOR PUBLISH i & Emadv
<@ % [E ol @l B3/ » Users » emad » Downloads » vortex_ring_Jul10_2024 » P
Current Folder (OBl % Editor - /Users/emad/Downloads/vortex_ring_Jul10_2024/norbury_stability_09.m Y Workspace - norbury_stability_09 ®
B Name & basic_code.m | code_for_presentation.m  norbury_stability_09.m o+ | Name & Value
Data ©Z> - % VY.l —— EMad aads Sections ana occasionat Comments " | EHalpha 0.1000
) dArea.m HH FILTER 2
AKkvam 26 M 256
27 %% Simulation parameters = T :
Hnisvem 28 % This part sets the value of alpha at which computations are t=| HResTArRT 0
norbury_stability_09.asv 3 i = = 5 = | | tol_lam 1.0000e-03
£ norbury_stability_09.m 29 % out, the maximum number of iterations, tolerances, filtering, 1 tol_res 1.0000e-06
&) sfigure. f ; ; ; ; ; : | .
B e 30 % points into which the ring is discretized, etc. o) _spec 1:0000e<10
31 close all, clear all
32 =
33 tic
34 =
35 % checking if running in octave;
36 global OCTAVE =
37 OCTAVE = exist('OCTAVE_HOME'); E
38 —
39 % % alpha=[0.2 0.4 0.6 0.8 1.0 1.2 1.35 1.41] =
40 % alpha = 1.37; =
41 alpha = 0.1; -
42 %alpha = 1.41; R
43
44 % RESTART = 8; % if > 0, then this is the iteration when re
45 RESTART = 0;
46 FILTER = 2; % @ — no filtering =
47 Q % 1 — explicit filtering (a posteriori on Newt=
= . A e o mie ey agtieey i PR R - LI, " R
Command Window ®
New to MATLAB? See resources for Getting Started. x
) ) ) Error in nI2_v2 (line 20)
Select a file to view details nx = n(1) :
>> norbury_stability_09
Jx K>> .
73 usages of "N" found Zoom: 125% UTF-8 LF script Ln 64 Col 1 J
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The simplest IDE for Python: IDLE (Integrated
Development and Learning Environment)

Comes pre-installed with Python if you get it from www.python.org/downloads

Search for ‘IDLE’ in start menu or Launchpad

@ |IDLE File Edit Shell Debug Options Window Help & IDLE File Edit Format Run Options Window Help
r r
YooK | IDLE Shell 3.12.6 -
Python 3.12.6 (v3.12.6:a4a2d2b@d85, Sep 6 2024, 16:08:03) o060 test.py
[Clang 13.0.0 (clang-1300.0.29.30)] on darwin Her funclia):
Type "help", "copyright", "credits" or "license()" for mor Cfﬁ HREial . .
e information. return a + 2 Format Run Options Window Help
| Z def func2(b):
return b + 3 Run Module
Run... Customized |
def func3(a): bk : it.py
print("func 3 running") Check Module
Python REPL return a + 2xfunc2(a) Python Shell

func3(5)

def func4(a):
print("func 4 running")
return a + 5%func5(a)

def func5(a):
print("func 5 running")

return -a
c?

func4(1)

ENGR 21 Fall 2025 6


http://www.python.org/downloads

Visual Studio Code (VS Code)

e Download & Install VS Code
. Insta” Python EXtenSion for VS Code d Code File Edit Selection View Go Run Terminal Window Help —

@ EXPLORER ) e py B5 Extension: Python X
v E21PYTHON CODE
~ HW 3 Python v2024.14.1
O O https://code.visualstudio.com/download B < ‘e::li’yme“py Microsoft & mic n | @ 137476936 | *kk k% (597)
test2.py Python language support with extension access points for IntelliSense (Pylance), Debu...
ﬂ Visua| Studio Code Docs Updates Blog API| Extensions FAQ D Disable |\ |Uninstall |V | Switch to Pre-Release Version ./ Auto Update

DETAILS
Version 1.93 is now available! Read about the new features and fixes from August.

Categories

Python extension for Visual Studio Code

Programming

PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS BJpython +~ @M @ -

. .
Download Visual Studio Code

emasroo1@H4TL20W8Q7H6 E21 Python code % /opt/homebrew/bin/python3 "/Users/emasrool/Documents/E21 Python code/testl.py"
this is a strin

5
Free and built on open source. Integrated Git, debugging and extensio Seeplailzen MRl Ao S |

> OUTLINE
TIMELINE
XM ®oA0 @Wo

4 Windows 4 .deb 4 .rpm 4 Mac

Windows 10, 11 Debian, Ubuntu Red Hat, Fedora, SUSE macO0S 10.15+

User Installer FEZDCTEE) deb 0 () (X R e chiolazoesiconuniveral https://code.visualstudio.com/download

System Ry T x64 | Arm32
S
Installer REVLT x64 | Arm32 | Armea (48] inte! chip ] Apple silicon

.zip X64 Arm64 Snap

https://marketplace.visualstudio.com/
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Anatomy of VS Code

@ Code File Edit Selecton View Go Run Terminal Window Help

000 « £ E21 Python code

@ EXPLORER J Welcome @ testl.py X @ test2.py @ HW3-filel.py

~ E21 PYTHON CODE ] testl.py » ...
v HW 3 a = "this is a string."

& HW3-filel.py print(a)

@ testl.py
@ test2.py

PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS (- python 4+ v [ W

/opt/homebrew/bin/python3 "/Users/emasrool/Documents/E21 Python code/testl.py"

emasrool@H4TL20W8Q7H6 E21 Python code % /opt/homebrew/bin/python3 "/Users/emasrool/Documents/E21 Python code/testl.py"
this is a string.

emasrool@H4TL20W8Q7H6 E21 Python code % [}

> OUTLINE

> TIMELINE
X ®0A0 Wo Ln2,Col9 Spaces:4 UTF-8 LF {} Python 3.12.364-bit 0
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Python Versions inside VS code

e You may have more than one installation of Python on your computer
e Howto “tell VS Code which one to use”
o View — Command Palette — “Python: select Interpreter”

Select Interpreter

Selected Interpreter: /opt/homebrew/bin/python3

Selected Interpreter: /opt/homebrew/bin/python3

E3 Enter interpreter path...

Python 3.12.3 64-bit /opt/homebrew/bin/python3 Recommended
Python 3.11.4 64-bit Jusr/local/bin/python3
Python 3.9.6 64-bit /usr/bin/python3
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Coding ‘on the command line’



A closer look at “the terminal”

output prints to terminal

PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS b python + v [ W -

/opt/homebrew/bin/python3 "/Users/emasrool/Documents/E21 Python code/testl.py"

emasrool@H4TL20W8Q7H6 E21 Python code % /opt/homebrew/bin/python3 "/Users/emasrool/Documents/E21 Python code/testl.py"
this is a string. -
emasrool@H4TL20W8Q7H6 E21 Python code % [j

full path to file name

xuu Pak"' to p\/Hoon Seeve File Ca(rhinf:c\ﬁ
?YHAM = \)7}\" WH««\ tvde
oP\—ien: Ldl PA/Hﬂ of shackeut
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Terminals & Command-Line Interfaces today

Mac

Terminal

® [ emasroo1 — -zsh — 60x17
Last login: Tue Sep 17 10:50:11 on ttyse@e3
emasroolPH4TL2O0WBQ7H6 ~ %

Windows

Command Prompt, aka cmd . exe

[+ Command Prompt

Upgraded to Powershell

ENGR 21 Fall 2025
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How to run a Python program via
command-line interface

e Open Terminal or Powershell. R&SW(C&S'- 60\37 G‘C
e Navigate to location of *py file (try pﬁ\(

cd ‘/full/path/to/folder’) :\"9447
o

emasrool@iMac Documents % python test1.py
No such file or directory
emasrool@iMac Documents % pwd
/Users/emasrool/Documents

file testq.py is in Downloads,
but you are in Documents

/:chanje dicectory’

either emasrool1@iMac Documents % cd /Users/emasrool1/Downloads
emasrool@iMac Downloads % python test1.py

this is a string j{yeg M PwéL,

or emasroo1@iMac Documents % python /Users/emasrool/Downloads/test1.py
this is a string
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Command-Line Arguments

e [nformation passed at runtime to a Python program
e Similar to functions
e Argumentsinterpreted as strings by default

emasroo1@iMac Documents % python testl1.py hello ﬂ (sz=gaWEJmMﬁm@3WthUWYQQM()U
emasroo1@iMac Documents % python test1.py ‘number 1’ ﬂ (C>m=€3WEJ&Mﬁm@3WWEBUﬁﬂ@%M(} ﬂu

emasroo1@iMac Documents % python testl1.py 40 num 2 @L a[rgu]m@n{tgg 04(@0 an@

e How doyou access command-line arguments inside the programj {-es-{-i ‘ 5)}4 P
e sys.argvisallist containing the CL arguments as strings

import sys
@.‘a rgv[ 0] is the file name
a = sys.argv[1]
Arﬁumen\' veedsr
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Equivalence of Command-Line Arguments and
Function Arguments Approach

S alei? celnlE()e i G SEIPERE of31 The same functionality can be
return 2#*x import sys . .

achieved by using

>>> double(5) num = int(sys.argv[1])

10 print(2*num) 1) CLarguments to a Python script
2) Arguments to a Python function
Pretty much any function can be
re-written as a script that accepts

I:;’th°"3 scriptl.py 5 command-line arguments.
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Three approaches to writing code

IDLE

Text Editor
VS Code

. +terminal
edit files |
Open a separate IDLE Tabs + folder tree to Use notepad, Vim,
window for each *py file organize *py files textedit, gedit, nano, etc.
: . REPL window Open REPL fromwithin ~ Type ‘python’or
interactive °

& IDLE File Edit Format Run Options Window Help

r

@ @ test.py
e funcl(a)
r na+2

2l de func2(b)
eturn b + 3

jef func3(a):
prlnt( func 3 running")
¢ n a + 2xfunc2(a)

func3(5)

ef func4(a):
prlnt( func 4 running")
n a + 5%func5(a)

def func5(a):
prlnt( func 5 running")
2turn -a
c7

func4(1)

VS code ‘python3’

ENGR 21 Fall 2025

16



Floating-point system



What range of natural numbers can a computer
store?

e With 8-bit binary numbers ‘ { ‘ ‘ ‘ \ ‘ | ‘ [ ‘ \ ‘ I ‘ \ ‘
1 biggest  positive Aumbes
99 - 10 - | woilible - }22__ | \

The largest possible 8-bit binary integer:

INEEEEEN
VAR

. OD"l Datl © Nl

AIx2LK o x) cLe'fceS . 28

—TTT N

R hiwes
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What about positive & negative integers?

. : .9
Some options: / Mﬂgml’“ofe of la\/?esl' 9-bit Aumbe is

With 8-bit binary numbers

9
all
-2
-10
-128

To
o
Lo
o
To

255

254 | | 256 ophiens.

253

245 Unenenly olistibuled  aceundd O

1272 e"“’-"\‘f Aishributedd areungl O
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“Sign-Magnitude” Representation:
One way that signed integers can be stored in computers

e The most significant bit is reserved for ®, 0‘ D‘ O ‘ O‘ \ ‘O ‘O ‘
indicating the sign of the number —

e 0 - positive, 1 - negative v

[1]o]o]ofo[t]o]o]

w5 W
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Different ways of storing “real” humbers: Fixed-Point

bt
“decivial poi nk
e Suppose you only have room for 8 decimal digits to store a number.
e You want to be able to represent as wide a range of numbers as possible.

cbo(eomnﬂ hgits  ovailable Stere  14.2347954 7 best yox cas

do.
‘l‘o‘z‘?;l ‘2‘!‘3 0|0 OlL(L7-|3]'7‘?

lougefl' q 944 S‘quleff “o. qu

—» fnglead, Stoce
uZ‘B“?‘?‘S" ‘O‘ 34.273569 s )
Fovantiag” ﬂlg. 7{zlslela | )

INEEEEDY
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The Floating-Point idea (applied to decimal numbers)
e The “decimal” point floats i.e., it can move places
NEBEMPER

\> Cunen*[7, decimal PG’N!' s ak
locakisn 4

e Needtostore:
o Thedigits
o The location of the point

ENGR 21 Fall 2025
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“Scientific notation” for numbers

=11

|

_\_f\gmmwfvw

conveyed by thip-

|—2.34 x 10°
5

- 3 0&{??\'5 fac number.
— 1 AAJ‘F 'I"p( €x,DM€ru!'
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The IEEE Standard for Floating-Point Binary Numbers

9 6((\0‘7 0Lij|‘/-;
1 %;EN{' [0 bisary o{13;+g Py
9y
——
T ]. o 1001001000 X 2 @C]M-nenf oyl
— — On  assumed biag
Siﬁf\

Siymﬁcamol
Ex gnek : O o 3 ‘nt we olsat wie a bias
P -in b (9 usfnj a biag.

Biag: sublact L__K",(G-M expaaent fo inferpeet it
’ br
'J\N 6 -biF numbys, 15 s Mee 5 W’r{tfr()s://exgﬁw.github.io/ﬂoat-tov/
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https://evanw.github.io/float-toy/

16-bit, 32-bit and 64-bit floats

Size Sign | Significand | Exponent Colloquial Name
16-bit | 1 10 3 Half precision
32-bit | 1 23 8 Single precision
64-bit | 1 52 11 Double precision
56 .
mslead of  A.234x1i0 _Seme binoy  Ausber
_
Sign bt \,__;i-\____, x 2 »
0SStured < S9ae binosy Aun

b be

1.0 X 2
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