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The New Age of Programming

 The way we create software today has changed
dramatically the last 30 years, from the childhood of
personal computers in the early 80s to today's powerful
devices such as Smartphones, Tablets and PCs.

* The Internet has also changed the way we use devices
and software. We still have traditional desktop
applications, but Web Sites, Web Applications and so-
called Apps for Smartphones, etc. are dominating the
software market today.

 We need to find and learn Programming Languages that
are suitable for the New Age of Programming.



What is Python

Python is a fairly old Programming Language
(1991) compared to many other Programming
Languages like C# (2000), Swift (2014), Java
(1995), PHP (1995).

Python has during the last 10 years become more
and more popular.

Today, Python has become one of the most
popular Programming Languages.




Why Python?

Python is fun to learn and use and it is also named after the British comedy group
called Monty Python (indicating its fun ©)

Python has a simple and flexible code structure, and the code is easy to read

Python is highly extendable due to its high number of free available Python
Packaged and Libraries

Cross Platform: Python can be used on all platforms (Windows, macOS and Linux).

Python is multi-purpose and can be used for to program Web Applications,
Enterprise Applications and Embedded Applications, and within Data Science and
Engineering Applications

The popularity of Python is growing fast

Python is open source and free to use

The growing Python community makes it easy to find documentation, code
examples and get help when needed



Python Editors

Python IDLE SPYDER
Spyder (Anaconda distribution)

PyCharm

Visual Studio Code .) ANACONDA.
Visual Studio

Jupyter Notebook




L JON
Python 3.7.0

Python IDLE

Python 3.7.0 Shell

(v3.7.0:1bf9cc5093, Jun 26 2018, 23:26:24)

[Clang 6.0 (clang-600.0.57)] on darwin

Type "copyright", "credits" or "license()" for more information

>>> print("Hello World!™)

Hello World!
>>> X=3

>>> X

3

>>> y=3%x
>>> Yy

9

>>> a=2

>>> b=5

>>> y=a*x+b
>>> print(y)
11

>>> l

https://www.python.org

Ln: 17 Col: 4

The programming language is
maintained and available from
(Python Software Foundation):
https://www.python.org

Here you can download the basic
Python features in one package,
which includes the Python
programming language interpreter
A basic code editor, or an
integrated development
environment, called IDLE

To basic to have any practical use
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Spyder (Anaconda distribution)

D E ’T:\ BQ == @ » a‘la‘ll} c Nl [+ I'E EE » . n x ’ Lol (- 5 'neDrive/Documents/Python/Python Prog ing/Code

© O Editor - /L y

[Py
Q | > untitled0.py |XairJ\eater_shhiIity_=nalysi...‘ x ploLdynamic_syste...h &

1 import math as mt

2 import numpy as np

3 import matplotlib.pyplot as plt
4

5

6

7T=5
8a=-1/T
9

10

11x0 = 1

12t=0

13

14 tstart = @

15 tstop = 25

16

17 increment = 1

18

19x =[]

20 x = np.zeros(tstop+1)

21

22 t = np.arange(tstart,tstop+1,increment)
23

24

25

26 for k in range(tstop):

27 x[k] = mt.exp(axt[k]l) * x0

31 plt.plot(t,x)

32 plt.title('Simulation of Dynamic System')
33 plt.xlabel('t")

34 plt.ylabel('x")

35 plt.grid()

36 plt.axis([0, 25, o, 1])

37 plt.show()

Plotting  ~ B3 A
o0 Variable explorer
5 8 & [y °
Name 4 Type Size Value
T int 1 5
a float 1 -0.2
increment | int 1 1
k int 1 24
t int64 (26,) [0 1 2...232425]
tstart int 1 ] L]
tstop int 1 25
x floaté4 (26,) [1. 0.81873075 0.67032005 ... 0.01005184 0.00822975 0. ...
v int 1 1
Variable explorer  File explorer ~ Help
o0 IPython console [ ]
q‘ EConsoalS ‘ Heoe Figure 1 \1
Python 3.7.0 (default, Jun 28 2018,
Type "copyright", "credits" or "lic : -ﬂ 6 a 0*0 Q ":_: e
IPython 7.8.0 —— An enhanced Intera . . i
Simulation of Dynamic System °
In [1]: runfile('/Users/halvorsen/0 10
Plotting/plot_dynamic_system.py', w
Programming/Code Examples/Plotting* 0.8
In [2]:
0.6
x
0.4 4
0.2 [ ]

https://www.anaconda.com | «+————=

20 25

IPython console  History log

Run file

RW

End-of-lines: LF Encoding: ASCHI Line: 1

Column: 1  Memory: 73 %

The Spyder editor is
included with the
Anaconda distribution
All you need in one
installation package
Excellent for Science
and Engineering
Simulations and
Mathematics
calculations

Similar features as the
MATLAB Editor


https://www.anaconda.com/

Spyder (Anaconda distribution)

[ NON | Ru n ® gra m b Utton & Spyder (Python 3.7)
N R 5 E “‘om BN EEpm BEX F P € ) [|usershhaivorsen/.spyder-py3 | BB A SPYDER
00 Editor - /Users/halvorsen/.spyder-py3/temp.py W Variable explorer

{. temp.py J — N4 “ The Scientific Python Development Environment

I1x =2 Name A Type Size Value

gy =4 X int |1

zZ=Xx+Yy
4print(z) y int |1 4
z int |1 3 .
Variable Explorer window
File explorer  Help

Code Editor window 2@ ks

&)« csRTe T

Loy

Python|3.7.0 (default, Jun 28 2018, 07:39:16)

Type "Etopyright",

IPytho
In [1]

halvor
6

en/.spyder-py3')

In [2]] |

|Python console
Permissions: RW  End-of-lines: LF  Encoding: -8

"credits" or "license" for more information.
7.8.0 —— An enhanced Interactive Python.

runfile('/Users/halvorsen/.spyder-py3/temp.py', wdir='/Users/

History log

Console window

Line: 4  Columm: 9 Memory: 72 %



Visual Studio Code

ello_world.py — Code Examples

@ EXPLORER @ hello_world.py % @ _ L4 Open SOU rce COde

4 OPEN EDITORS 1 print("Hello World")

Jo) @ heloworldpy Editor from Microsoft

4 CODE EXAMPLES

? % for_loop.py b Easy tO USe

@ hello_world.py

| ¢ e * You can download
Extensions for Python
programming and lots
of other Programming
:+m8s ~0ox  |anguages

Hans-Petter-Work-MacBook-Air:Code Examples hansha$ source activate base

/Users/hansha/anaconda3/bin/python "/Users/hansha/OneDrive/Documents/Python/Python Programming/Code Exampl ) Exce I I e nt if yo u u Se a

es/hello_world.py"
(base) Hans-Petter-Work-MacBook-Air:Code Examples hansha$ /Users/hansha/anaconda3/bin/python "/Users/hansh

/0neDrive/D ts/Python/Python P ing/Code E les/hells 1d. py" H H
Eelr{g vr‘;\ﬁd ocuments/Python/Python Programming/Code Examples/hello_world.py mix Of dlfferent
(base) Hans-Petter-Work-MacBook-Air:Code Examples hansha$

programming

https://code.visualstudio.com languages
- * For Programmers

> OUTLINE

Python 3.6.5 64-bit ('base’: conda) @ 0 A 0 Ln1,Col21 Spaces:4 UTF-8 LF Python @ A


https://code.visualstudio.com/

Python Programming

* We use the basic IDLE editor or another Python
Editor like Spyder (included with Anaconda
distribution) or Visual Studio Code, etc.

print("Hello World!")



Python Programming

[ NN ) Python 3.7.4 Shell
Python 3.7.4 (v3.7.4:e09359112e, Jul 8 2019, 14:5
4:52) . .
[Clang 6.0 (clang-6@0.0.57)1 on darwin Basic Python example using
Type "help“, "copyrlght", "credits" or "license()"
for nore infornation. the Python Shell (IDLE)
>>> y = 4
>>> 2 = X +y You enter one
>>> print(z) .
6 command at a time
>>> | Or use the Editor (File->New File)
Ln:9 Col:4 @] @ test.py - /Users/halvorsen/Downloads/python/test.py...
X = 2
X = 2 y = 4
_ Z =X +Yy

Y 4 print(z)

zZ =X +y

print(z)

Your Python files ends with .py

Ln:5 Col:0



Python Programming

@ Spyder (Python 3.7)

[ JoN )
DB %§=@ :’ E'Ialll’ e’" [+ rEliE» . :E x ’ e :(— -) /Users/halvorsen E=¢
o0 Editor - /Users/halvorsen/untitied0.py o0 Variable explorer
63| < untitledo.py* | ains o [
1 Name A  Type Size Value
8 un x  lint 1
4 Created on Fri Aug 21 14:19:52 2020 y int 1
5 r
6 @uthor: halvorsen Z int 1
7 wun
8
9
File explorer Help
o0 IPython console
Ql < Console 1/A ] V4
Python 3.7.0 (default, Jun 28 2018, 07:39:16)
Type "copyright", "credits" or "license" for more information.
IPython 7.8.0 — An enhanced Interactive Python.
In [1]: x =2
In [2]: y =14
In [3]: z=x+y
In [4]: print(z)
6
In [5]: |
Permissions: RW End-of-lines: LF Encoding: ASCIHI Line: 9 Column: 1  Memory: 71%

SPYDER

The Scientific Python Development Environment

Basic Python example
using the Console
window in Spyder

You enter one
command at a time

X = 2
y = 4
zZ =X +y

print(z)



Python Programming

00 & Spyder (Python 3.7)

'Q E ﬁ §= @ ;’ EI E' .ID e NI Ce I'E GE » . ;E x 5 ,’ e ;(- -) [Users/halvorsen/.spyder-py3 a = Q S PYD E R
00 Editor - /L .spyder-py3/temp.py (x )} Variable explorer
ql temp.py ’ ‘ i B s~ q The Scientific Python Development Environment
I1x =2 Name A Type Size Value .
AL x lint 11 B Basic Python example
4 printjiz} y it 1 8 using the Code Editor
TN z int |1 6 . .
window in Spyder
LG File explorer  Help You Create d
Bl oo | e ., brogram and save it
Python 3.7.0 (default, Jun 28 2018, 07:39:16) as a file with the .py

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

file extension
IPython 7.8.0 —— An enhanced Interactive Python. ce tEE S10

In [1]: runfile('/Users/halvorsen/.spyder-py3/temp.py', wdir='/Users/ x = :2
halvorsen/.spyder-py3')

6 Y=4
In [2]:
zZ =X +ty

History log print ( Z )

Permissions: RW End-of-lines: LF  Encoding: UTF-8 Line: 4 Column: 9 Memory: 72 %
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