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PYTHON PROGRAMMING

Check your system OS/ Architecture

* Operating System (Windows 7 / Windows 8/ Windows 8.1 / Windows 10)
* Processor type (32 bit or 64 bit)

On the Desktop Right Click on My Computer = Select Properties

Open
L Manage
Pin to Start

Map network drive..,
Disconnect network drive...

Create shortcut
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" Check your system OS/ Architecture

When we Right Click on My Computer = Select Properties we will get the
system configuration window

System
z| b System and Secunty » Systemn
View basic information about your computer
Windows edition
Windows 2.1 Pro
2 2013 Microsoft Corporatign. All nghts reserved.
System
Manufacturer: Lenovo
Model: 80E5
Processor Intel(R) Core(TM]) 12-53200U CPU @ 2.20GHz 2.20 GHz
Installed memeory (RAM]):  4.00 GB
Systern type: 64-bit Operating System, xB4-based processor
Pen and Touch: Mo Pen ar Touch Input is available for this Display
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PYTHON PROGRAMMING

Versions of Python

The table below illustrates the different versions of Python to be installed based on
the Operating System (0S)

Windows 10 Latest Version (Python 3.9.1)
Windows 8.1 Latest Version (Python 3.9.1)
Windows 8 Python 3.8.6
Windows 7 Python 3.8.6
Windows Vista Python 3.6

Windows XP Python 3.4
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PYTHON PROGRAMMING

Software Requirements

* Python (Version—=>Based on your system architecture) P
« Jupyter Notebook Y ?
Jjupyter
Optional:
* Microsoft Visual C++ 2012/2015 Redistributable Microsoft Visual C++ 2015

_ Redistributable
(If Not already installed)
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PYTHON PROGRAMMING

How to Download Python on Windows

* Download Python software from

[

& il =
s )
.e: i k

& pythonorg/downioads/

Python

& python’

Downloads Documentation Community

| WIECETNET B SRS fRE FRUSIOE Ry Ee

i othz izicst version for Windows

Download Python 3.9.1

e | 5 Y Pythﬂ!‘l for Windows,

wr -

Linux/UNDL Mac OS X, Other

Want to help test development versions of Python? Prereleases,

Docker images

Looking for Python 2.77 See below for specific releases
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https://www.python.org/downloads/

PYTHON PROGRAMMING

How to Install Python on Windows

* Go to the folder where Python has been downloaded.

I

I
* You can see python-3.9.1.exe. I -I
 Double click on it to run.

python-3.9.1-amdé4
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PYTHON PROGRAMMING

How to Install Python on Windows (Contd..)

e After clicking Run, you can see a window like what you are noticing now:

Note: Must enable the check box (Add Python 3.9 to PATH)
= Python 3.9.1 (64-bit) Setup = o

J Install Python 3.9.1 (64-bit)

_,___.a—'/ Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

B Install Now

ChlsershArun NAppBata\Local\Programs\PythoniPython39

2

Includes |DLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Choose location and features

uthon
pJ for 1 Wl Install launcher for all use
|

recommended)

Cancel

Wi
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PYTHON PROGRAMMING

How to Install Python on Windows (Contd..)

Your installation should now begin:

>

B
1
r

|

A

python

windows

Python 3.9.1 (64-bit) Setup

Setup Progress

Installing:

Python 3.9.1 Standard Library (64-bit)

B

Cancel
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PYTHON PROGRAMMING

How to Install Python on Windows (Contd..)

After a short period of time, your setup would be completed:

= Python 3.9.1 (64-bit) Setup =

Setup was successful

MNew to Python? 5tart with the online tutorial and
documentation. At your terminal, type "py" to launch Python,
or search for Python in your Start menu.

See what's new in this relegse, or find more info about using
Python on Windows.

python
-
windows Close
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PYTHON PROGRAMMING

Checking Python installed or not

After successful installation of python software its necessary to check in the

command prompt by executing “python” command.
: CAWindows\system32\cmd.exe - python - 0

(c) 2013 Microsoft Cnrpnrat1on Al1l rights reserved.

C: &Users\hrun J>python
P thnn 3.9.1 (tagsfv: 9.1:1e5d33e, Dec

"credits" or "license" for more information.

7 2020, 17:08:21) [MSC v.1927 64 bit (AM

ype "help", "copyright"”,
>

IC, MYSURU




PYTHON PROGRAMMING

About Jupyter Notebook

 The Jupyter Notebook is an interactive way of running the Python code.

* Itis an open-source web application that allows us to create and share documents
that contain live code, equations, visualizations and narrative text.

jupyter
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PYTHON PROGRAMMING

How to install Jupyter Notebook

Go to command prompt and type: pip install notebook

o CAWindows\system32\cmd.exe

C:\Users\Arun Js>pip install notebook
Collecting notekaslk
Downloading notebook-6.1.6-py3-none-any.whl (9.5 MB)
| 9.5 MB 181 kB/s
Collecting nbformat
Downloading nbformat-5.0.8-py3-none-any.whl (172 kB)
| 172 kB 1.3 MB/s
Collecting pyzmqg>=17
Downloading pyzmq-20.0.0-cp39-cp39-win_amdé4.wh1l (699 kB)
| 699 kB 1.3 MB/s
Collecting tornado>=5.0
Downloading tornado-6.1-cp39-cp39-win_amdé4.whl (422 kB)
| 422 kB 1.7 MB/s
Collecting 1pykerne
Downloading ipykernel-5.4.2-py3-none-any.whl (119 kB)
| 119 kB 1.7 MB/s
Collecting Send2Tras
Downloading Send2Trash-1.5.0-p
Collecting jupyter-client>=5.3.4
Downloading jupyter_client-6.1

y3-none-any.whl (12 kB)

.7-py3-none-any.wh1l (108 kB)
| 108 kB 1.3 MB/s
Collecting argon2-cfti
Downloading argon2_cffi1-20.1.0-cp39-cp39-win_amdé4.wh1l (42 kB)
| | 42 kB 116 kB/s




PYTHON PROGRAMMING

How to Run Jupyter Notebook

In command prompt give the command as: jupyter notebook

| CAWindows\system32\cmd.exe

C:\Users\Arun J>jupyter notebook

[w 23:27:36.391 NOTEDOOKADP ] lerminals not available (error was No module named
w1npty cywinpty')

:27:36.491 NotebookApp] Serving notebooks from local directory: C:\Users\Ar

U.I

[ LS
U.I [N ]

:27:36.491 NotebookApp] Jupyter Notebook 6.1.6 1s running at:

[ :27:36.491 NotebookaApp] http://localhost:8888/7token=8e1d835147f184910cdb53
b20436aac7ddfeb9b83ba84dea

[T 23:27:36.491 NotebookApp] or http://127.0.0.1:8888/7?token=8eld835147f184910c
db53b20436aac7ddfeb9b83ba84dea

[T 23:27:36.491 NotebookApp] Use Control-C to stop this server and shut down all
kernels (twice to skip confirmation).
[C 23:27:36.710 NotebookApp]

To access the notebook, open this file in a browser:

file:///C: /Users/Arun%201/AppData/Roaming/jupyter/runtime/nbserver-5148-
open.html

Or copy and paste one of these URLs:
http://Tocalhost:8888,/7token=8e1d8351471184910cdb53b20436aac7ddfeb9b83ba
84dea

4 or http://127.0.0.1:8888/7token=8e1d8351471184910cdb53b20436aac7ddfeb9b83ba
84dea

[T 23:34:10.166 NotebookApp] Creating new notebook in /Arun_Project
[W 23:34:16.832 NotebookApp] 404 GET fnbexten51unsfw1dgetsfnotebnukfjsfextens1unv

, MYSURU




PYTHON PROGRAMMING

Jupyter Notebook window

Jupyter Notebook interface:

(@) localhost:3888/tree

: J u pyter Quit Logout
Files Running Clusters
Select items to perform actions on them. Upload ' Neww &
(J0 ~ W/ Name s  Last Modified File size
(J (O Arun_Project 26 minutes ago
(] [O Contacts 2 months ago
[(J [3 Desktop an hour ago
(J (O Documents 2 months ago
(] (O Downloads an hour ago
(] (O Favorites 2 months ago
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PYTHON PROGRAMMING

Creating a Folder in Jupyter Notebook

* To Create a Folder in Jupyter Notebook Click on NEW Button—> Select “Folder”

* Untitled Folder will be created. Rename it By clicking RENAME button

— Jupyter quit | | Logout

Files Running Clusters

Select items to perform actions on them. Upload i_N.éWv | 4

Motebook
(J0 ~ Wm] Name rython3 e
(0 O Arun_IS Other

Text File

(] [3 Arun_Project
Folder
(] [3 Contacts

Terminals Unavailable

(] [3 Desktop 10 minutes ago
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PYTHON PROGRAMMING

Creating a Python file in Jupyter Notebook

* To Create a File in Jupyter Notebook Click on NEW Button—> Select “Python 3”

* JU pyter Quit Logout
Files Running Clusters
Select items to perform actions on them Upload | New v.i 4
(Jo « W/ Arun_IS ‘ Python 3 e
™5 Cther:
= Text File
(] & Array.ipynb kB
Folder
— E — 'll [ B | k!
L] & Example.ipynb Terminals Unavailable «B
(] & Lab19.ipynb 5 hours ago 125 kB
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PYTHON PROGRAMMING

Where to write Python code on Jupyter Notebook

When we open a python file in jupyter notebook, we will notice that it contains a cell

| Ju pyter Lab20 Last Checkpoint: a few seconds ago (autosaved) P Logout
File Edit View Insert Cell Kernel Help Trusted | Python 3 O
|| + 2= & B A~ ¥ PpPRun B C W Code v

In [ ]: print("Welcome to Python")

In [ ]:

Type Python Code here
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PYTHON PROGRAMMING

Shutting down Jupyter Notebook

* Click on Logout button on Jupyter Notebook

() localhost:8888/tree

: jupyter Qi

Files Running Clusters

Select items to perform actions on them. Upload | | Mew - || &
Do - | Mame «  Last Modified File size
O [3O Arun_Project 33 minutes ago
[0 [O Contacts 2 months ago

* Press Ctrl+c in command prompt

JSS POLYTECHNIC, MYSURU



PYTHON PROGRAMMING

Installing matplotlib Package

* To Execute Lab Cycle 25 & 26 (Graphs) This Package has to installed.

* |In command prompt type: pip install matplotlib

= CAWindows\system32\cmd.exe =

C:\Users\Arun J>p1p install matp1at11b

Requirement already=satiofietrmatpietind in c:\users\arun j\appdata\local\progr
ams\python\python39\Tib\site- packages (3.3.3)

Requirement already satisfied: numpy>=1.15 in c:\users\arun j\appdata‘\local\prog
rams\python\python39\1ib\site-packages (from matplotlib) (1.19.5)

Requirement already satisfied: python-dateutil>=2.1 in c:\users\arun j\appdata\l
ocal\programs\python\python39\1ib\site-packages (from matplotlib) (2.8.1)
Requirement already satisfied: pillow>=6.2.0 in c:\users\arun j\appdata\local\pr
ograms\python\python39\1ib\site-packages (fram matplotlib) (8.1.0)

Requirement already satisfied: kiwisolver>=1.0.1 in c:\users\arun J\appdata\1aca
1\programs\python\python39\1ib\site-packages (from matplotlib) (1.3.1)
Requirement already satisfied: cycler>=0.10 in c:\users\arun J\appdata\1aca1\pra

grams\python\python39\1ib\site-packages (from matp]at11b) (0.10.0) _
Requirement already satisfied: pyparsing!=2.0.4,!=2.1.2,!=2.1.6,>=2.0.3 1n c:\us
aqséar%n J\agpdata\1aca1\pragrams\pythan\pythan:9\11b\51ta packages (from matplo
t11 2.4.7

Requirement already satisfied: six>=1.5 in c:\users\arun j\appdata\local\program
s\pgthan\pythan39\11b\51ta—packagas (from python-dateutil>=2.1->matplotlib) (1.1
5.0

URU
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PYTHON PROGRAMMING

Why Programming ?

 Computer has to be given instructions to perform a task
* Program : a set of instructions given to a computer

* Program to be written in a formal language
 Programming language has a set of rules(syntax)

e Examples of programming languages — C, Java, Python
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Why Python?
e User friendly and easy for beginners to learn

* |tis free(open source)

e Commonly used trending language

* Used in Artificial Intelligence, Game development and
Image Processing etc.
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PYTHON PROGRAMMING

History of python

 Firstreleased in 1991
« Created by Dutch Programmer Guido Van Rossum

* Van Rossum wanted name to be short, unique and slightly
mysterious.

* Inspired by his favorite British Comedy Group called Monty
Python

I ™
Guido Van Rossum
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PYTHON PROGRAMMING

Keywords/Reserved words

Words with a special meaning in a programming language
* Are predefined
 (Cannot be used as variable names, function names etc.

33 keywords

* Usually written in lowercase

* Except True/False/None is written in camel case (First letter Capital)
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PYTHON PROGRAMMING

Keywords/Reserved words (Contd..)

EX:

If
else
for
while

Python Reserved Keywords

class

1]

continue

lambda

daf

nonlocal

deal

mat

ar

alse

pass

axcepl

Fa i

JSS POLYTECHNIC, MYSURU



PYTHON PROGRAMMING

What is a Variable ?

Variables are like containers to store data

= Data is stored inside memory in a computer.

= Each memory location has an address.

= Difficult to remember the address

= Hence a name will be given to a memory location.

= These names are called Variables.

Use different variables for different data
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PYTHON PROGRAMMING

Rules for Variables

* Avariable name must start with alphabets or underscore (a-z/ A-Z or _).
e Avariable name cannot start with a number.

* Avariable name can only contain alpha-numeric characters and underscores (a-z/A-Z, 0-9,
and_)

* Variable names are case-sensitive (age, AGE and aGe are three different variables)

 Space is not allowed

e Cannot be keywords

Ex: x=5
x_y = “India”

Num1=34.888
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PYTHON PROGRAMMING

Question @ ' . ¢
= 5 TRER

Which of the following are valid Python variable names:

a) Emp_Salary
b) age@

c) Num2

d) 2Num

e) Emp Salary
f) _Empsalary
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PYTHON PROGRAMMING

o

= 5 TRER

Which of the following are valid Python variable names:

a)

b) age@ (@ not allowed)

C)

d) 2Num (cannot start with number)
e) Emp Salary (Space not allowed)

f)

JSS POLYTECHNIC, MYSURU
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Printing / Displaying Output

print("Hello™) o _
#printing string

Hello

X=1le - .
orint(x) #printing variable value

1656
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PYTHON PROGRAMMING

Arithmetic Operators

“operaor |~ Name | comple

+ Addition 4+2=6
- Subtraction 4-2=2
& Multiplication 4*2=8
/ Division(Quotient) 4/2=2
% Modulus(Remainder) 4%2=0

* ok Power 4%%2=8
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Data Types

" Name | esommon

Integer Whole numbers.
Ex: 8,-70, 4567
Floating point Numbers with decimal point.
Ex: 6.77, -7.80
String Set of characters. (a-z, 0-9, any special character)

Ex: “hello”, ‘India’, “r5@39S_2” , ‘087’
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Comments

« Comments are added to provide explanation of the program
* Used to give information about the Python program.
 Comments can be used to make the code more readable.

* Not executed by computer

« Symbol used for comment is #

Example:

#Write Python program to add 2 numbers
#created on 11.01.2021

num1=100

num2=200

suml=numl+num2

print("The sum of 2 integers is ", sum1)
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PYTHON PROGRAMMING

If statement / Decision makin;

if statement used to execute based on a condition being satisfie

Examples:

 If age of a person is >=18; Can Vote otherwise cannot Vote

if age>=18

Can Vote
else

Can’t Vote

e if PIN correct| can do transactionin ATM
 if student marks >=35; PASS else FAIL

J

o]
O

d

SS POLYTECHNIC, MYSURU
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If statement

Python has following Comparison Operators

< Less than 5<2 False
> Greater than 5>2 True
<= Less than or equal to 5<=2 False
>= Greater than or equal to 5>=2 True
== Equal to 5= False
I= Not equal to 51=2 True

They are used in "if statements" and “loops”.
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" "How to use if statement

marks = 33
if marks>=35 :

print (“PASS")

else :

print (“FAIL")
If statement, without indentation gives an error

marks = 33

i1f marks>=35
print (“PASS")
else :

print (“FAIL")
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Loops

* In some situations few statements may have to be repeated several times — Loops.

* Printing ‘welcome’ 25 times.

print(“welcome’

print(“welcome

Loop (25 times)

(‘ )
(‘ ")

print(“welcome”)

print(“welcome”) ﬁ print{”welcﬂm E”]'
(‘ ')

print(“welcome’

* Performing Scientific experiments for many iterations.

 Sum of 1st 10 natural numbers (1+2+3+4+5+6+7+8+9+10)
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Types of loop in python

Types of Loop

S S ——
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While Loop

Repeats a statement or group of statements while a given
condition is TRUE. It tests the condition before executing the
loop body.
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How Loops work

Example: To print 1 to 5

Num = 1
while Num <= 5:
print (Num)

Num = Num + 1
False
‘ } OUTPUT
1 2 3 4 5

Num=Num+1

Stop

True
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Array/List

An array holds many data values in a single variable
studentl = “Ramesh"

student2 = “Suresh"
student3 = “Priya"

For 50 Students ? > Array Concept

students= [“Ramesh", “Suresh", “Priya®, .. .. .. . ]
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for Loop

A for loop is used for iterating over a list of items

With the for loop we can execute a set of statements, once for each item in a list

Example. Print all items in the list, one by one

for loop for One List OUTPUT:
fruits = [“Apple", “"Mango'", “Cherry"] Apple
for x in fruits: Mango
print (x) Cherry
for loop fo? two lists OUTPUT:
name = [“Smith”, “John”, “Mary”, “Dave”]
marks = [40,88,20,65] smith 49
for (i,j) in zip (name,marks): ;2:}?3
print(i,J) Dave 65
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Working With Files

* Files are used to store data in computer memory permanently.
* The data can be used later - Reusability

* Many file handling operations can be performed in python
programming

EX:
v' Reading from a file
v Writing to a file
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Reading Data from a File

Steps:
* Opening the file - Use the open() function
Ex: file = open(“student”, “r”)
r - read
student - file name
* Reading from file - Use the readlines() function
Ex: file.readlines()
* Closing a file : Use close() function

Ex: file.close()
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Functions - Making things Easy

To find variance without function s T AR R R T e

import math
sample=(5,8,10,8,8,5)

sum=0
var=0
for x in sample:
sum=sum+x > pvariance(sample data)

mean=sum/ 6
print ("mean=" ,mean)
for x in sample:
var=var+ (x-mean) **2
var=var/5
print ("variance = ", var)
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Functions

Used to make a complex task easy

Group of related statements that performs a specific task.

Help us divide a big program into a simple form

Python has many inbuilt functions.
Ex:
To find variance - pvariance(data)
To draw a pie chart - pie(data)

To draw a bar chart - bar(data)
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Number System

Python offers inbuilt functions to handle number system.

Functions for conversion between number systems

* bin(dec) -> function to convert decimal to binary
* oct(dec) -> function to convert decimal to octal

* hex(dec) -> function to convert decimal to hexadecimal

Binary
(Base 2)

Eises dhigiis:
D& 1
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To find Standard deviation and Variance

 Variance and standard deviation are related to statistics,

[t measures how much the data in a group is spread out from the mean value.

Population Standard Deviation Formula

ﬁ G = /H—;‘I;ﬂf uilst

Population Variance Formula
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Statistics Library

» Statistics Library has many inbuilt functions.
Ex:

statistics.pvariance (data)
statistics.pstdev (data)

statistics.mean (data)

* |n order to work with statistical function

import statistics
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Matplotlib Library

* Matplotlib is a plotting library for Python programming
* An amazing visualization library in Python for 2D plots of arrays

* Install matplotlib using command prompt using below command.

E Ch\Windows\system32\cmd.exe

C:\Users\Arun J>pip install matplotlib

 Use below statement in your program to use matplotlib library

import matplotlib.pyplot as plt
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PROGRAMS
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Lab Cycle

dec=15

b=bin (dec)

o=oct (dec)

h=hex (dec)

print ("Decimal number is : " ,6dec)
print ("Binary value is : ",kb)
print ("Octal value is : ",0)

print ("Hexadecimal value is : ", h)

OUTPUT: Decimal number is : 15
Binary value is : ©&bl111
Octal wvalue is : 8017

Hexadecimal wvalue is : @xf
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Lab Cycle

numl=100

num2=200

suml=numl+num?2

print ("The addition of two integers is ", suml)

strl="JSS "

str2="Polytechnic"

sum2=strl+str2

print ("The addition of two strings is ", sum2)

OUTPUT:

The addition of two integers 1s 3200
The addition of two strings is 1SS Polytechnic
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Lab Cycle

num = 1
sum = 0
while (num <=10) :
sum = sum + num
num = num + 1
print ("The sum of first 10 natural numbers is: ", sum)

OUTPUT :

The sum of first 18 natural numbers 1s: 55
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Lab Cycle

num=101
if num $ 2 == :

print ("The Number is EVEN")
else :

print ("The Number is ODD")

OUTPUT:
The Number is ODD
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Lab Cycle

import statistics
sample = [130, 137, 136, 142, 135]

var=statistics.pvariance (sample)
print ("The Variance is ", var)

sd=statistics.pstdev (sample)
print ("The Standard Deviation is ", sd)

OUTPUT:

The Variance is 14.8
The Standard Deviation is 3.847876812334269
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Lab Cycle

Student

Student Name : Student Marks

Ramesh . 90

Suresh . 95

Priya ;100

file=open ("student","r" OUTPUT:

lines=file.readlines () Student Name : Student Marks
Ramesh ; =le
suresh ; 95

for x in lines: Priya : 166

print (x)
file.close()
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Lab Cycle

#25. Write a python program to create a labeled bar graph using

matplotlib.pyplot

import matplotlib.pyplot as plt

x=["Ramesh", "Priya", "Suresh", "Akshay","Roopa"]
vy=[74,23,80,34,56]

plt.title("Students Marks Bar Graph")
plt.xlabel(“Student Name")
plt.ylabel("Marks")

Marks

plt.bar(x,y)

for (i,j) in zip(x,y):
plt.annotate(j,(i,j))
plt.show()

OUTPUT:

Students Marks Bar Graph

Farmesh

Priva Suresh Akshay Roopa
student Mame
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#26 Write a python program to create a labeled pie graph using
matplotlib.pyplot

import matplotlib.pyplot as plt

OUTPUT:
x=["Ramesh", "Priya", "Suresh", "Akshay","Roopa"] Students Marks Pie Graph

y=[74,23,80,34,56] Priya

Ramesh

plt.title("Students Marks Pie Graph")

Suresh

plt.pie(y,labels=x,autopct="'%d’)

Roopa

Akshay

plt.show()
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Bibliography

College Website Link

http://www.jsspolytechnic.org

To Download Python

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

Older Versions of python
https://www.python.org/downloads/release/python-386/
Documentation on Jupyter notebook
https://www.codecademy.com/articles/how-to-use-jupyter-notebooks
Documentation on Python
https://www.tutorialspoint.com/python/index.htm
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