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Introduction:

e

Python is a high-level, interpreted, general-purpose programming language.
Its design philosophy emphasizes code readability with the use of significant indentation. °

History of Python Programming Language

The Beginning First Release Python 1.0 Python 2.0 Python 3.0 Rapid Growth The Future
</> 10, *
' : ol /
| — .
Guido van Rossum, | Python 0.9.0 was Python 1.0 was Python 2.0 introduced Python 3.0 was Python gained immense Python continues to
a programmer from | released in February released in January new features such as released in December popularity in areas like evolve with new features,
the Netherlands, [ 1991. It included basic 1994 with new features list comprehensions 2008 with major changes Web Development, better performance,
started working on features like functions, like lambda, map, filter, and garbage collection that made it not fully Data Science, Al, and a strong global
Python. modules, and exceptions. and reduce. improvements. backward compatible. Automation, and more. community.
1 ] ) | i‘ 1 d
] [} ] I 1 1 i
F o o ¥ Fat ™5 F F o F oo Y ’
A N’ b h A 4 b b
o Why Python Was Created? Key Highlights €@ Today, Python is
@ Guido wanted a language that was easy to read and write.  Named after the British comedy group “Monty Python". 97 One of the most popular programming languages
€ Inspired by languages like ABC, Modula-3, and C. i\ G rackinas Rkl Kotk rw . ] . )
» Emphasizes readability and simplicity. Used in countless industries and applications

@ Aimed to reduce the complexity of programming.

“Beautiful is better than ugly.” - The Zen of Python
2 v o Loved by beginners and professionals alike

‘ ‘ The mission of Python is to be a constructive force in the world. P th O n " Official Website
- Guido van Rossum , , p U '




Thrust Areas of Python

Python is a versatile programming language that powers innovation across a wide range of domains.
Its simplicity, rich libraries, and strong community make it a top choice in today's world.

Data Science | Artificial Intelligence Automation Data Engineering
& Analytics & Machine Learning & Scripting & Big Data

« Build dynamic and + Analyze, visualize, and + Build intelligent systems + Automate repetitive tasks + Build and manage large-
scalable websites H extract insights from data. that learn and improve and streamline workflows. scale data pipelines.
and web applications. l' from data.

+ Tools: PySpark, Airflow,
Dask

+ Libraries: NumPy, Pandas, S ] Libraries: T Fi + Used in system admin,
+» Frameworks: Django, Matplotlib, Seaborn e P‘ :‘”:9' e.:.i”;' sl file handling, web scraping,
Flask, FastAPI YO aEI-1BarT; testing, and more.

Keras

) + Widely used in research, l . » Handle massive data
+ Used by top companies bilfinass intelligence, o = Boost productivity with efficiently for analytics
like Instagram, Pinterest, i . + Applications in NLP, simple and powerful g
and decision making e oo and ML applications
YouTube computer vision, tics, scripts
and mare
B ¥ | -t s — S _ N\ G .y o B
Scientific Computing Desktop GUI , 8 Game Development Internet of Things @ Education &
& Research Applications = , (1oT) Learning
+ Perform complex + Build cross-platform » Create games using + Python connects + Beginner-friendly syntax
mathematical desktop applications. Python's simple hardware and software makes it ideal for
computations syntax and libraries. seamlessly. learning programming.
and simulations. « Frameworks: Tkinter, = + Widely used in schools
o ; Pyt Ki = Libraries/Engines: « Libraries: MicroPython, : :
« Libraries: SciPy, Yty Rivy D_- : i colleges, and online
Pygame, Panda3D RPi.GPIO, PySerial
SymPy, NumPy courses.
«» Suitable for tools, . L
+ Used in engineering, T R + Great for 2D games, « Used in smart devices, = Builds a strong
physics, chemistry, asslications prototypes, and automation, sensors, foundation for all
and academia i learning game logic and embedded systems tech fields
Wh on Leads? " - ]
y Pyth 66 Python empowers ideas, o | Python Everywhere! -
- i i o - T
0 Easy to learn and use 0 Cross-platform and open source drives innovation, | f'Tlc"' From startups to space missions, t h O n
and builds the future. Python is the language of choice

Huge ecosystem of libraries Strong community support > : 2 k
0 8 % o o t¥ 3P across industries and innovations.




ANACONDA.

Installing
Anaconda Python Distribution

Anaconda is a powerful Python distribution for data science, machine learning,
and scientific computing. It comes with Python, conda, and 250+ popular packages.

@ Prerequisites

» 64-bit Windows / macOS / Linux
= Minimum 4 GB RAM (8 GB recommended)

o Run the Installer

Locate the downloaded installer file
and double-click to run it.

* Internet connection

| % Downleads - O X
o Why Anaconda? 4§ )
Ve
@ Easy package management with conda
& Comes with Jupyter Notebook mzz”;fwn?a 3]- 5
& Cross-platform %B6_Bd.exe

& Great for Data Science & ML

Q Large collection of pre-installed packages Windows example shown

o Download Anaconda

1, Go to the official website:

https:/fwww.anaconda.com/products/distribution |

©) instaliation Complete
Click Next and then Finish.

Anacondal SR (B4-bi) Setup

2. Choose your eperating system
3. Click Download

2 & 4

Windows

Thanks for installing
Anaconda3 2024.02 (64-bit)!

Anaconda s teady 10 use.

=]

0
€ uconos

macOS Linux

'\Hf‘ Tip: Close all ather applications befoe starting the installation,

| B Command Prompt

Verify Installation

e

Open Command Prompt / Terminal and type:

conda --version

canda

You should see the conda version if installed successfully. C:\z|

o Welcome Screen
Click Next to proceed,

) Anacondal 202402 64-bit] Setup

‘Welcomea to Anaconda3 2024.02
(64-bit) Setup

Setup wil quidt you thisigh the instalation
of Angcandnd 206,02 (R4-B).

It & racormanded thut you close all other
apclications before starting Selup.

This will make it possitle to updale relevant
system Fles without aning bo rebioot
your compuler.

- )
) ANACOMDA

Click: Mest to continue.

o] [

o Installation Progress
Wait for the installation to complete.

Anacondad PILDT {54 bij Setup

Installing

Pleide wat while Anbondad 2024.02 (64-ba)
¥ i

Estract: pythoer-3.12.2-

e License Agreement

Read the license agreement and
click | Agree.

ANACONDA

o Choose Installation Type

Select "Just Me (recommended)”
and click Next.

D Anscondsd 2026002 {64 bif) Sebup

License Agreement
Floase review the brerse terms. bafore instaling Ansondad

-

End User License Agisement - Anstenda Distribution
Cogryright 2015-7024, Anaconda, Inc
|| Al rights reserved under the 3-cliuse 850 Literse:

| | 1. Redintributions of rource code mist retain the sbore
copyright noticn, this keg of condtons and the felitwing
dacismer,

< Back

[Ciigree™] | concn

o Advanced Installation Options

Select aptions as needed (recommended
defaults are usually fine) and click Install,

Anacordsd 202402 (64-5it) Setup

Advanced Installation Options
&.l.gumuz how Ansconda’ intogrates

Create start menu shorteuts (recommendad)

== Add Anacondad to my PATH environment vanable
& i
s
Register Anaconda3 as my default Python 3.12
< Back Tretadl Canced
T % Launch Anaconda Navigator

Search for "Anaconda Mavigator” in Start Menu (Windows)
or Applications (macOS) and open it.

You can manage environments, install packages,
and run Jupyter Notebook from here.

% Anaconda makes Python easy for everyone. Happy Coding!

x O Anscondal 203402 (E4- 1) Setop *
Select Installation Type

Please select the type of inttatation you would lie to pertorm
for Anasoncal 200402 [S4-biK),

(@) Just Me (recommended)
Install for your wser sccount only.

() Al users (requires admin privileges)
Install for 2l wers on this machine.

o
N

e Choose Install Location

Select the destination folder or keep
the default and click Next.

Anacondal Hidi 00 (i) Setug 4

Cancel

Chooze Install Location

Chatde the foier in which to ratall Ascondsd
2024.02 (4-b1),

&~

Destiration Fokier

-{Usars | Vourhlame'anacondad

Speoe required: 5.0 GB
Space avalabie: 1200068

< Back

Get Started!

@ Create environments with conda
@ Install packages easily
& Launch Jupyter Notebook

& Start your Data Science journey!

Scan to learm more




Installing PyCharm IDE

to Setup a Python Development Environment - SR

Thee Pythan IDE

PyCharm is a powerful IDE by JetBrains for Python development.

It provides intelligent code assistance, debugging, testing, and integration with tools
like Git, databases, and virtual environments.

@ System Requirements

o Run the Installer 0 Welcome to PyCharm Setup e Choose Installation Location o Choose Compenents e Start Menu Folder
* Windows 10/11 / macOS / Linux
Locate the downloaded installer Click Next to continue. Choose the folder where PyCharm Select the components you want Choose the Start Menu folder
* 4 GB RAM (B GB recommended) file and double-click to run it. will be installed and click Next. to install and click Next. and click Install,
¢ 2B freaditicapace - w | (@ PyChaim Commmnity Estion Setad x B ByChaim Cormmunity Edtion Setup x @ PyCham Commenity Edition Satup x 2 PyCharm Commurity Editian Satup x
* Internet connection Welc FyChann Choste Inatail Location Ehoose Componants Ehoose Start Menu Folder
C:ﬁ\;.l"r;:)‘ofdldﬂn m Checse the folder i ity 18 mital PyChaem Cheese which lastutes of PrCharm Cammunity Chocss u. Start Manu felcer for the PyCharm
Comennizy Edition. EAti0n pea wand 13 ratel Cammeniny Editian shorcuts
i —_— . = — =
€ Why PyCharm? S B et ey f s s ke 0 ot et i -
‘ " . =) " :
@ Smart code completion m‘m ;::—:-‘m PO Fiea WS ming IPyChirm Coremertn [ | Browie. I:,, ﬁgﬁ;ﬁﬂ:u'; : ::::fbm*\:
: = Folder a1 Projec
@ Powerful debugging tools pycharm-community- e Rp—— S S En — Add "Opean Pabder a2 Praject” rﬂm-;ﬂ“:ﬁ’re iy
4,1, o ¥
@ Built-in Git integration s Spece wralable: 450 68 e S S
(@ Supports virtual environments

(& Great for beginners & pros

Windowe PowerShed

o> | | Concel <Back [THear | | conce Bak Cancl cpack [_dpem | cmenl

4

9 Dewnload PyCharm
1. Ga to the official website: s @ You're All Set! o Set Up Environment (Optional) 0 Launch PyCharm
https:/fwww.jetbrains.com/pycharm/

o Installation Complete o Installing
Your Python development You €an configure your IDE. PyCharm will open after installation. Click Finish to close the installer. ‘Wait while PyCharm is being
2. Click on "Download” environment is ready, Recammended: You can also launch it fram the installed en your system.
3. Choose the editlon: < Choose'a thame desktop shortcut or Start Menu. @ PyChaem Communiny Etion Setug
* Community (Free, cpen-source)

« Install useful plugins
= Configure Python interpreter

L . € (o
= & A A _ e

B Py :a—;—..u.nr'éa-..m 5-“_ %
Cempleting PyCharm Community Irataling

Edition Setup Plaase wali while PyChaom Eommunity Editan
ia being italied

«» Professional (Paid, full features)
4. Select your OS and download L L N

N Extract: pythan-ce.jar... T3

ik, Firiah 1o close Setp

P = . aprap Pytihen Intietpriar 7 mun PyCrarm Comemunity Editian
" Eeltor
Windows macOSs Linux . g
Happy Coding! i "
PrgerT gt 1
, Tip: Community Edition is perfect Proun cnerria
g for most Python developers. Virnsal merviecmmacsts ace
higrhly reccmmendod!
Verify Installation E Useful First Steps in PyCharm Helpful Tips
Open Terminal / Command Prampt and type: (¥ Create a new project v HKeep PyCharm and plugins updated - .J_’
U P 14494 .2 ilt on April 16, 2024 = Create a Python file and run your first program #  Use virtual environments (veny / conda) | ﬂl
pycharm --version . 17 PP T T
ETrn @ ~Use builtsinteimine 7 Explere sherteuts: File > Settings > Keymap Enjoy smart
& Explore code completion and shortcuts (Ctrl + Space) - -
You should see the installed PyCharm version, Tt s F E; |  Leverage version contrel (Git) for your projects COdmg with
C:\Users\User> o Learn more: Help = Learn IDE Features

PyCharm!

¥ PyCharm + Python = Powerful Productivity ﬁ Code Better. Debug Faster. Build Smarter.
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Creating and Running
Your First Python Project

Let's create a simple "Hello, World!" Python project using PyCharm IDE

and run it step by step.

o Open PyCharm

Launch PyCharm IDE.
On the Welcome screen,
click "New Project”.

e Write Your Code

Type the following code in
hello.py:

& helio.py
# My first Python project

print("Hello, World!")

Tip: Python is case-sensitive.
¥ Make sure the syntax is correct,

@ Project Structure
[ MyFirstProject/
@ hello.py

I~ B0 wenw/  (virtual envirenment)
|1 External Libraries
[ Seratches and Consoles

o Create New Project

Choose a location for your project,
give it a name, and click Create.

Mew Froject B MyFirstProject
Location: ; Project
CAUsers\YourMName\PycharmProjects\MyFirsiPraject = irstPro}
1 MyFi ject
i venv ibrany
Python Interpretar; ~ Project Default (Python 3.12) -

il External Libraries

o Run Your Program

Right-click anywhere in the editor
and select Run 'hello’

or click the green B button

on the top-right.

Wait for the output.

Run hillo C
] C:\. . \python. C:\. . Ahello.
-) P Run ‘hello’ Shift+F10 -) -) G pyKiianme: X e -)

@ Hello, World!

& Debug 'hello’
o

C2 Run 'hello' with Coverage i i i

Running hello.py... ) Process finished with exit code 8
Madify Run Configuration...

What is Happening?
o You create a project (a folder) to keep your files organized,
@ You write Pythen code in a file with . py extension.
o You run the file using Python interpreter,
@ The output is displayed in the Run window.

e Project Created

Your new project is now
ready in PyCharm.

Version control

= Scratches and Consoles

6 Program is Running

PyCharm will run your program.

* Common Next Steps

L]

print("Hello, World!")

0 Create a Python File

Right-click on the project folder (MyFirstProject)
or the main folder — New — Python File.

E MyFirstProject

=3 e " B File
= & Cut wivX & Seratch File #
3 Copy [T Directory
@ Paste
A Python File
Find Usages

o See the Output

The output will appear in the
Run tool window.

iy

Q Remember
Add more print() statements

Try taking input from the user
Create functions

Build something amazing!

f You just wrote and ran your first Python program. This is the first step of your amazing Python journey! %

¥ File extension must be .py

What You'll Learn

@ Create a new project
& Write a Python program
& Run your program

@ Seethe output

o Name Your File

MName the file

hello.py and click OK.

Mew Python File x

Name: | hello.py

Cancel

@ Congratulations!

You have successfully created
and run your first Python project! &

Keep coding and
keep learning!

+ Save your file before running.

¥ Check the output and fix errors if any.
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Two important building blocks are Identifiers and Keywords.

IDE NT'F'ERS Ident.lflers are nameskgwen to entities like variables,
functions, classes, objects, modules, etc.

Rules for Identifiers m

Parts of Python Programming Language'
Identifiers, Keywords

Like every programming language, Python has building blocks.

KEYWORDS Keywords are reserved words in Python

Characteristics

that have a special meaning.

List of Python Keywords (Python 3.x)

@ Must start with a letter (A-Z or a-z) or underscore {_). @ valid Identifiers False class
° Regwords are partoFEyshon st None continue
@ After the first character, you can use letters, digits (0-9) total -count value2
or underscores (_). student_name getData num_1 Q They cannot be used as identifiers True def
Al _temp myVariable (variable names, function names, etc.).
Q Identifiers are case-sensitive (name, Name and NAME and del
aradiitisrert) © Invalid identifiers @ Al keywords are written in lowercase. < lif
@ Cannot be a Python keyword. Dt StidaRd nama totals assert else
€ No special characters allowed (except ). class Y vy edata break except
if temp! 1st
Example (Invalid Use) .
Example in Code
e ia ¢ ) 1 # Invalid: using keymord as variable name
1 # Valid identifiers (R .
T Q Good Practice 2 if = 18 # € SyntaxError
2 student_name = "Alice’ i
Use meaningful and 3 for- = 5 # € SyntaxError
3 total_marks = 450 descriptive names so
4 _count = 1 your code is easy to
5 print(student_name, total_marks, _count) read and understand, * Note: You cannot use keywords as names for variables,
functions, classes, or any other identifiers.
5]:& Identifiers vs Keywords @ Tips E Quick Check
Feature Identifiers Keywords : Gl p
Choose meaningful identifiers. Which of the following are valid identifiers?
Purpose User-defined names Reserved by Python
{ Examples name, total, valuel if, for, while * Follow naming conventions: use lowercase with @ studentl © 2name
§ 0 e chionde? Yes No underscores (e.g.,, total_marks). B vilue Q for
Can be used as names? Yes No = Avoid using Python keywords as identifiers. & total_marks € my-name

finally is return
for lambda try
from nonlocal while
global A not with

if or . yield
import pass .

in raise

Check All Keywords

You can get the list of all
keywords in Python using
the keyword module.

1 import keyword

2 print(keyword.kwlist)

Learn the rules, |
ﬁ follow the style, |
write better Python |
programs! '

Identifiers are your names. Keywords are Python's words. Use them correctly to write powerful programs! @



Python Basics: . a=10
Statements and Expressions B

print(b)

p‘;lthon Every Python program is made up of statements.
Statements are built from expressions.

B STATEMENTS

A statement is a complete instruction that Python fx ({5859 [0] Sl An expression is a combination of values, variables,
can execute. It performs an action. operators, and function calls that evaluates to a value.

Examples of Statements Examples of Expressions & RELATIONSHIP

Statement Type Example What it does Expression Evaluates to
: : Used in
Assignment X = 25 Assigns the value 25 to 10 10 Expressions 3 Statements
Statement variable x Produce a value Perform an action
Print Statement print(x) Displays the value of x = value of x
Input Statement ~~ name = input(“Enter name: ")  Takes input from the user et sum of x and 3 Example
Conditional if x > @: Executes block if condition {a*b)/2 result of a * b, then divided by 2 x=10 + 5 # 10 + 5 is an expression that evaluates to 15
Statement rint("Positive") is true rint{x # print(x) is a statement that displays the value
P Ten("Python") 6 print(x) print(x) is a ] isplay: u
Loop Statement for i in range(3): Repeats a block
print(i) of code x> 8 True or False More Examples
Function Call greet("Hello") Calls a function total = price * gty # price * gty — expression
Staternent . . if total > 166: # total > 100 — expression used in a statement
Key Point: An expression always produces a value.
" Key Point: A statement stands on its own as a complete instruction. print("Discount”) # print{...) - statement
DETAILED EXAMPLES COMMON MISTAKES QUICK SUMMARY
1. Assignment Statement 3. Loop Statement € Mistake 1: Writing an expression by itself @ Expressions evaluate to a value.
a=7+3 # 7+3isan expression (evaluates to 10) for i in range(3): # statement 10+ 5 # Thic is an expression, but not a statement @ Statements perform an action.
b=a=*2 #a¢2isanexpression (evaluates to 20) print(i) # print(i) is a statement # Nothing will be displayed or stored @ Expressions are used inside statements,

print(b) # print(b) is a statement .

; & A program is a sequence of statements.
4, Function Call Statement ¥ Y -
0 Mistake 2: Forgetting indentation in block statements

2. Conditional Statement

for = 18 # SyntaxError: invalid syntax Produces a value Performs an action

def add(a, b): # def is a statement I Think of it this way:
x =15 # statement if x » @: |
return a + b # a + b is an expression N g % x |
if x X 2 == B: # condition is an expression print("Pesitive") # IndentationErrer | Expression Statement
| Used in
print Even") LR result = add(4, 6) # function call statement ' _ )
= 4 uncti 2 " ¥ " g =
else: € Mistake 3: Using keywords as identifiers : 2+3 X=2+3
print{result) # print is a statement |
print("0dd") # statement :
|

'+ Remember: Expressions give values; Statements do something with those values. f Master statements and expressions - build the foundation of every Python program!
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Python Basics:
Variables, Operators

Variables are used to store data. Operators are used to perform operations on data and variables.

pgthon

A variable is a name (identifier) that refers to a value stored
in computer memary. The value can change during program
execution.

1. Creating Variables 2. Rules for Variables TYPES OF OPERATORS -
Misst starbwith adotar {AS2 or-as2) orundarscora () 1. Arithmetic Operators 2. Comparison (Relational) Operators

&3 VARIABLES

{CE} OPERATORS Operators are special symbols that perform operations on

one, two or more operands (values/variables).

* No need to declare type in Python, o
« Use meaningful names.
- i @ After the first character, can contain letters, digits Opieraton Meahing Example Rt Cpersitor Meaning Examgle Resut
. -sensitive. :
. W {0-9) or underscores (). ' Addition 7+3 10 - Equal fo 5--5 Trus
Examples: 7
@ Cannot be a Python keyword. = Subtraction 7-3 4 1= Not equal to 51=3 True
x = 18 — "
name = “"Alice" @ Case-sensitive (age, Age and AGE are different). & Multiplication 743 2 > Greater than 53> 3 True
pi = 3.14 @ No spaces or special characters allowed. / Division (float) 1/3 2.333... < Less than 5<3 False
is_valid = True 7 Floor Division T/ 3 2 5= Groater than o equal to 555 True
% Madulus (Remainder) /%3 1 . s i It £ =3 Ealse
= 855 N or equal 1o = |
3. Updating Variables 4. Multiple Assignment 2 Exponentiation 7 =3 343
The value stered in a variable can be changed. Yau can assign multiple variables in one statement. 4. Logical Operators
3. Assignment Operators
Xo=_5 = Operator Meaning Example Result
print(x) ¥ s a, b, c 1,%2,3 Operator Meaning Example Same as
- s D egyE.z =0 : Amsitn i calia and True if bath are True (5> 3) and (2 < 4) True
print(x) # 15 += Add and assign x +=5 x=x+5 = ;rl:ll_:lal least one (55 3) or @54 True
5 T (E les} -= Subtract and assign x-=3 x=x-3
. Data Types (Examp!
Tips = Multiply and assign ki G not Reverse the result not {5 > 3) False
Type Example Description o
vt x = 18 Integer (whole number) * Choose meaningful variable names. f= Dhadeand an k1= £=xi 5, Membership Operators
%= Modulus and assi %= 3 =x%3 =
float p=3.14 Decimal number » Follow snake_case style (e.g., total_marks). I anc asgn 2 =% .
e - e . x= Exponent and assign X *= 2 x=x o2 Operalar Meaning Exemple Result
str name = "Bob' Text (string) « Avoid using keywords as variable names, Tiia il i
i ia 2 - e _ rue if value exists v o A §
bool flag = True Boolean (True or False) H= Floor divide and.assign x /=2 x=x/i2 in e a' in ‘apple True
5 = True if value does not pes . s
Commen Mistakes 6. Identity Operators not in R z' not in ‘apple True
Operator Meaning Example Result
£ 1lvariable = 10 # Invalid: cannot start with digit e . Operator Precedence (Highest to Lowest)
Tue operands
i i i is b True/Fall
€ total marks = 18@ # Invalid: spaces not allowed s refer to same object e gpirales () = ** — unary +,, not — * o/, ff, % = + - —
Eigsr v sy i comparison operaters - not - and — or
@ for =5 # Invalid: 'for' is a keyword Fo— ;";:':Db:‘f:"f:r::"“df " _y N True/False Pa P

Use parentheses () to change the order.

Variables store data. Operators work on data. Together they build powerful Python programs! é}



Precedence and Associativity in Python

When an expression contains multiple operators, the order in which they are evaluated print(a) # 14
pg’[hon is determined by Precedence and Associativity. pEANS(D)

Precedence decides which operater is evaluated first ﬁ Associativity decides the order of evaluation when two or more
@ PRECEDENCE in an expression. Operators with higher precedence u ASSOCIATIVITY operators of the same precedence appear in an expression.

are evaluated before operators with lower precedence. It can be Left-to-Right or Right-to-Left.

Operator Precedence in Python (Highest to Lowest) Associativity in Python

Precedence R
Level Camatan Ressziption Extirin Eviiuates As Left-to-Right (Most operators) Right-to-Left (Few operators)
1 Parentheses (groupin 24+3)%4 5%4=28
(] Igrouping) { ) When cperators of the same precedence appear, When operators of the same precedence appear,
2 = Biponmaie o 2l i evaluation is done from left to right. evaluation is done from right to left.
3 X =X =X Unary plus; minus, bitwise NOT =5+ 2 (-8) +2=-3 iy
Examples: +, , %, /, //, %, & ,%, ==, =, ¢, 5, Examples: **, = (and other assignment operators)
4 e B A 1 Multiplication, Division, Floar Division, Modulus T 232 21/ 2=18.5
<=, >=, and, or
5 L Addition, Subtraction 7+3=-2 18-2x=8
6 <. | 5> Bitwise Left shift, Right shift B ec 1 16 Example 1: 18 -3 2 Example 2 (Right-to-Left for **); 2 %% 3 kw2
7 & Bitwise AND 543 1 i8 -3 -2 L 2 ew 3 oen 3 l
8 Gl Bitwise XOR E A3 6 =(18 - 3) = 2 7= =2 % (3 %) 2+« g
-] | Bitwize OR 513 7 -7.2 -L 2 %kg -L
8 = = = €= i —_ —_—
18 P £ =9 Comparisons 5 >3 True =5 5 - 512 512
11 fiot Logical NOT not True False - :
12 and Logical AND True amnd False False
13 or Lagical OR True or False True Example 3 (Assignment - Right-to-Left) RS~ v
14 if - else Conditional {(ternary) expression ®dAf c else v Depends on ¢ 5
a-= =g wh
15 = 4= =z f0 f= flc K Assignment operators x 4= 1 x=x+1
*= G = A= ce=es Evaluates as: a = (b = (c = 5)) c=5 oy h=5 — a=5
Note: If operators have different precedence, the one with higher precedence is evaluated first. First ¢ = 5, then'b = 5, thena = 5.
If they have the same precedence, associativity decides the order. c=5 b=5¢c=5 a=5Db=5¢=5
Let's Evaluate Some Expressions
. @ Key Takeaways W Quick Tips Precedence Order (Highest — Lowest)
expr =2 +3%4-5/(1+1) expr = 2 Ak 3 4% 3 4 10 o TRcAUemuR Lrasniighes o
B : . s
Step 13 () Step.i: * (Right bo LeFt) ‘arentheses () have the highest precedance @ Operators with higher precedence
2+3%4-5/2 2 %% (3 %% 2) + 10 «  Exponentiation ** is right-associative, are evaluated first, o & f
Step 2: * and / ] . L e Rl B i f +- << & | * | Comparisons not | and or | if-else =
ep 2: & 2% 9 4+18 «  Most operators are left-associative. &  If precedence is same, assodiativity -x %
2412 - 2.
Step 20 + : decides.
Step 3: + and - (Left to Right) p= L «  When in doubt, use parentheses B
14 €25 = 11.5 i to make the order clear. € Use parentheses to avoid confusion b
Result: 11.5 Result: 522 and improve readability, Higher Precedence Lower Precedence

' Understanding Precedence and Associativity helps you predict how Python evaluates expressions accurately. ﬂj Wirite clear expressions. Write better Python!
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Data Types in Python

A data type specifies the type of value a variable can hold and the
operations that can be performed on that value.

python

td Remember

| The type of data
determines what
values can be stored
and what operations |
can be performed.

| » Built-in Data Types in Python

‘ @ string (str) © Boolean (bool) O List (ist) © Tuple (tuple) @ Dictionary (dict)

Used to store numbers. Used to store ordered collection

of items. Mutable (can change).

Used to store sequence of Used to store truth values,

characters (text).

Used to store ordered collection
of items. Immutable (cannot change).

&
-

Used to store key-value pairs.
Mutable,

% int ~+ Whole numbers
& float —+ Decimal numbers
% complex — Complex numbers Examples Examples Examples Examples Examples
=" h = True ms = [1, 2, 3, 4 tl=(1, 2, 3 student = {"id": 1,
| Exauifiles sl Hello bl = True nu { i 1 ( ) { ‘
s2 = 'Python’ b2 = False mix = [1@, "Hi", 3.5, True] 2= (18, "Hi", 3.5) "name": "Alice",
) la # i " "
’ s A s3 = "123" empty = [1 empty = () marks": 95}
' = 3414 # float
c =2+ 3 # complex
. i Type: str Type: bool Type: list Type: tuple Type: dict |
Type: int, float, complex - 3 : |
Properties Properties Properties Properties Properties

Properties

» int has unlimited precision.

« float follows double precision.

» complex is written as a + bj.

Check Data Type

* Enclosed in single, double
or triple quotes.

» Immutable (cannot be changed).

* Two values enly: True or False.
# Lised in conditions

and logical operations.

» Ordered, mutable.
» Allows duplicate values.

= Supports indexing, slicing,

» Ordered, immutable. * Unordered (in versions < 3.7).

+ Allows duplicate values. + Keys must be unigue and immutable

« Supports indexing and slicing. {int, str, tuple, etc.).

« Supports indexing and slicing.

n Type Casting (Conversion)

append(), remove(), etc.

+ Faster and safer than lists.

= Access values using keys.

Common Mutable vs Immutable Types

Mutable (can be changed)

Use the type() function. Convert one data type to another using built-in functions.

Choosing the correct data type makes

Function Description Example

type(18) # <class 'int'>

type(3.14) e int(x) Converts x to integer int{3.9) = 3 list, dict, set

ype(3. & Oa

. i T float(x) Converts x to float float("2.5") = 2.5

type("Hello") # <class ‘'str's = Beii - = Immutable (cannot be changed)

type(True) BoeiYass BEEYYS strix) onverts x to string str{iea) - ‘180

type([1,2,3]) # <class 'list's list(x) Converts x (iterable) to list list((1,2)) — [1, 2] int, float, bool, str, tuple, complex

type((1,2,3)) 4 <class 'tuple’> tuple(x) Canverts x (iterable) to tuple tuple([1,21) — (1, 2)

type({"a"::1)) # <class ‘dict's dict(x) Converts key-value iterable to dict dict([("a",1)]} - {'a": 1} * Trying to change an immutable object
baol(x) Converts x to boolean bool(8) — False, bool(5) -+ True creates a new object.

Understanding data types is the foundation of writing correct and efficient Python programs.

your program efficient and bug-free.

Use list for changeable sequences
and tuple for fixed sequences.

Use dict to store data in key-value pairs
for fast access.

Python is dynamically typed — you do not
need to declare the type of a variable.
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Remember

Indentation and Comments in Python

Good indentation

avoids errors.
leth on Python uses indentation to define blocks of code. N
Comments are used to explain code and make it more readable. improve clarity.

_ <[>

Indentation is the spacing at the beginning of a line.
It tells Python which statements belong to a block.

Comments are ignored by Python interpreter.
They are for humans, not for computers!

1. INDENTATION B 2. COMMENTS

Rules of Indentation
& Use consistent indentation throughout the program. 1
(Recommended: 4 spaces per indentation level) 2

@ All statements inside a block must have the same

indentation level.
& A new block starts after a colon (3)

& Python does not allow mixing spaces and tabs.
Choose one and be consistent.

Example: Incorrect Indentation ( causes IndentationError)

Example: Correct Indentation

x =18
if % » 5:
print("x is greater than 5") 3 Block 1
else:
=+ Block 2

print("x is 5 or less")
print("This is outside the if block") => Qutside blocks

Common Indentation Situations

Shtuation What Happens
1 x =18 X Problem
2 Af x> 51 The print{) statements Missing indentation after |  IndentationError
3 print("x is greater than 5") are not indented correctly. Extra indentatian
IndentationError
4 gsg: Python will show: s i
5 print(*x is 5 or less") IndentationError Inconsistent use of it
aperror
6 print("This will cause an error™) spaces and tabs
Cormect indentation Program rung fine
: . Visualizing Blocks
@ Best Practices 9
= if True: Level @
O Use 4 spaces per indentation level (most common standard). if =*
2 print(“Level 1") > Level 1
Do not mix tabs and 3 ¥
[ /] not mix tabs and spaces p $F Trus:
@ Use meaningful block structure to improve readability. 4 print("Level 2") P Level 2 Lowt
5 print("Back to Level 1") b Backtolevell

€ Use your editor settings to show indentation guides.

6 print("Level 8") —+ Back to Level @

Types of Comments

1. Single-line Comments

Start with #. The rest of the line is ignored.

x =18 # This is a comment
# Another comment

# Add x and y

y = 28
print(x + y)

Where to Use Comments?

@ To explain what the code does
@ To explain why a particular approach is used
@ To leave notes for yourself or others

0 To temporarily disable code (use with caution}

A Common Mistakes

€ Using comments to state obvious things:

x=5 #xis 5 (Not useful)

) Outdated comments [not matching code):

y = 18 # y stores name

(Misleading)

€ Too many comments (makes code noisy):

a=h+¢c #aeguals b plus ¢ (Unnecessary)

2. Multi-line Comments

Use triple quotes or e,

Everything inside is ignored.

This is a multi-line comment.
It can span multiple lines.

Useful for long explanations.

print("Hello!™)

Example with Comments

1

(E I SR )

~ @

=

Clean indentation + Meaningful comments = Readable, Maintainable, and Professional Python Code!

# Program to calculate area of rectangle
length = 1@
width = 5

# length of the rectangle
# width of the rectangle

# Calculate area

area = length * width # area = 1 * w

print{"Area =", area) lisplay the result

* Key Takeaways

Indentation defines block structure in Python.
Use consistent indentation (prefer 4 spaces).

Comments make code readable and maintainable.

000

Good code = Clear structure + Helpful comments.

Pro Tip: Write code for machines to run,
% but write it well for humans to read!

A



¢@ Reading Input, Printing Output in Python

Programs interact with users through Input and Output.
Python provides simple functions to read input fram the user and display output on the screen.

python

1. READING INPUT

variable = input("Prompt message")

& The prompt message is displayed to the user.
@ The user types something and presses Enter.

& The typed data is stored as a string in the variable,

Example 2: Input with Type Conversion

age = int(input("Enter your age: "))

height = float(input(“Enter your height (in m): "))

print(“Age:", age, "years")
print("Height:", height, "meters")

Run:

Enter your age: 20
Enter your height (in m): 1.72
Age: 20 years

Height: 1.72 meters

A Common Mistakes

© Forgetting type conversion:

age = input("Enter age: ") + § # Errorl (string + int)

© Using input() without a prompt:

name = fnput() # Ho message for user

a Expecling numbers but not converting:;

Use the input() function to read data from the user.
It always returns data as a string.

Example 1: Simple Input

name = input(“"Enter your name: ")

print("Hello,", name)

Run:

Enter your name: Alice
Hello, Alice

o Important Points

4 dinput() returns data as a string.
Convert it to int(), float(),
or other types when needed.

@ Use meaningful prompts to
guide the user.

& The program waits for user input

at the input() line.

v Quick Tips
& Always convert input to the required type.
@ Validate user input when necessary.

@ Use clear prompts and messages.

CI 2. PRINTING OUTPUT

Syntax

print(valuel, value2, ..., sep="

How it works

@ By default, items are separated by a space (sep=' ').
& By default, print{) moves to a new line after printing (end="4yn").

& You can change sep and end for customized output.

x = 18
y =5
Commonly Used Parameters print("Sum =", x + y)
Parameter  Default Description Example Output:
Sum = 15
sep Vo iapase) | BN MR, O % g
ftems Gutput: 1, 2, 3 3. Multiple Items
W ‘What to print at print("Hello", ends’1) name = "Alice"
end Yot (new e end (% » age = 20
ALy print(* Python®) B
Hello! Python print("Name:", name, “Age:
Pythor:
Output:
file sys.stdout  Where to print (Advanced topic) Name: Alice Age: 2@
; : 4. Using sep and end
flush False Force immediate [Advanced topic) 9 sep

output

Example: Complete Program

name = input("Enter your name: ")
age = int(input(“Enter your age: "))
print("Hello,", name + "!*)

print("You will be", age + 1, "next year.")

er your name:

t("Ente

Use the print() function to display output.
It can print text, variables and expressions.

, end="\n") 1. Printing Text

print(“Hello, World!")

Output:
Hello, World!

print("A", end=" ")
print("B", end=" ")
print("C")

Output:

ABC
Sample Run

Enter your name: Bob

Enter your age: 19

Hello, Bob!

X .

imput(“Enter a number: ") *

©)

2

¥ Repeats string, not multiply!

Input takes data from the user.

Output shows results to the user.

Together they make Python programs interactive and useful!

You will be 28 next year.

2. Printing Variables and Expressions

", age)

W Key Takeaways

~ input() is used to read data
from the user.

€ print() is used to display
output,

& Input helps programs

become interactive.

& Clear output makes programs
user-friendly.

9' Pro Tip: Test your program with different inputs to make it robust! E



@ Type Conversions in Python

Type conversion (or type casting) is the process of converting one data type

python

into another. It helps in performing operations between different types of data.

@ 1. Why Type Conversion?

2. Built-in Conversion Functions in Python

i X i Function Converts To Example Result Conwversion
@ User input is always taken as string.
. 5 int('25" 25 ; :
@ Operations between different types may tatex) Intaiger Ak ) Stringtacint
int(3.9 3
not be allowed. j.m (3.9)
i . i int(True) 1 String to float
@ Converting to appropriate type avoids
errors and ensures correct results. FLoat(x) Flsating. point e o
float(1@) 18.8 Int to float
Example: float{True) 1.e
a = input("Enter a number: ") # string str(x) String str(123) 123" Float to int
b=a+5 # Error str({3.14) ‘3.14"
b = int(a) + 5 # Warks str(True) 'True' Int to string
bool(@ Fals
TypeError: can only concatenate str boalgsl EQRS ool (9) © Float te string
bool{25) True
{not "int") to str
bool("") False
bool( ‘Hello*) True Bool conversions
"W 4. Usérinput and Type Conversion ﬁ 5. Decimal to Integer Conversion
input() always returns data as string. Convert it to required type. int{ ) removes the fractional part {truncates toward zera).
age = int(input("Enter your age: ")) # convert to int print(int(9.7)) #9
price = float(input("Enter price: ")} # convert to float print{int(-9.7)) # -9
name = input("Enter your name: ") # already string
* Mote: Use round( ), floor(), ceil() for other needs.
Sample Run Stored As
Function Meaning Example (x = 3.6) Output
t ;19 —+ i
Enter your age: 1 age 19 (int) round(x) Rounds to nearest round(x}) 4
Enter price: 99.85 > price —+ 99.95 [float)
7 : math. floor(x) Rounds down floor(x) 3
Enter your name: Alice name —+ 'Alice" (str)
math.ceil{x) Rounds up cefl{x) 4
7. Conversion Summary E
< Invalid Conversions (Examples)
int{) float() stri) bool()
> : —_ 3 _— —_— . int{*12.5") # ValueError
str int float bool
 — ‘—— - s — + float('abc') # ValueError
strl) int() float()/int() int()/str() s int(True.5) # valueErrar

@ 3. Common Conversions with Examples

Key ldea

Convert data to the right type
whenever required. Wrong
type can cause arrors or
unexpected results.

Code Output Explanation
x = int('42") 42 Numeric string to integer
print(x)
y = float('3.75') 3.75 Numeric string to float
print(y)
z = float(1@) 10.9 Integer to floating point
print(z)
a = int(7.99) 7 Decimal part is truncated
print(a)
b = str(180) ‘1ee’ Integer to string
print(b)
c = str(3.5) '3.5° Float to string
print(c)
print(bool{@)) False Zero or empty —+ False
print(bool(1)) True Nor-zers or non-empty — True
print(becl(*"}) False
print(bool( 'Hi')) True

E 6. Important Points

@ Choose the correct type for your data.

(] Always validate and convert user input.

@ Invalid conversions raise ValueError.
Example of Error

x = int('abec')
# ValueError: invalid literal for int() with base 18: 'abc’

# invalid literal

Safe Conversion Using try-except

try:
X = int(input[“Enter a number: "))
print("You entered:", x)

except ValueError:

print("Invalid input! Please enter a walid number.")

Right type, right result! Use type conversion smartly to write error-free and efficient Python programs. ﬂ



python

Q 1. The type() Function

The type() function returns the type (class) of the object
passed as an argument.

=

type(18)
type(3.14)
type('Hello')

(6 oot ety 2, 31

type((1, 2))

) <class 'int'>
type(object) <class 'float'>
<class 'str'>

=class 'list'>

® w a & n

<class 'tuple'>
© It returns the class of the object

type(True) # =class 'bool'>
ject.
oo type({'a':1]) # <class 'dict'>
© The output is of type "type’. type(None) # «<class ‘NoneType'>

a Common Return Types

Data Type Example Data Type Example

int type(5) - <class ‘int'> tuple type((1,2)) — <class ‘tuple'x>

float type(3.5) - <glass "fleat's  dict type({'a':1)) = <class 'dict'>

str type{'hi'}) — <class ‘'str'> bool type(False) = <glass 'bool'>

list type([1,2]) = <class ‘list'> NoneType type(None) = <class 'NoneType'>

Practical Use Example

* To check the type of data stored in a variable, x = input("Enter something: ")

* To write type-safe programs. print(type(x)) # Always <class ‘ste’
Er's

* To perform different actions based on data type. A = dat(x) B CORVEEE G SR
print{type(n)} # Mow <class ‘int'>

Ah Keep in Mind

© type(l) and type(True) are different: <class 'int'> vs <class 'bool'>

© None has its own type: <class 'NoneType'>

Key Takeaway: Use type() to know what a value is.

The type() Function and Is Operator in Python

Python provides built-in tools to inspect data and compare objects.
The type() function tells us the data type of a value, and the is operator checks object identity.

é) 2. The is Operator

The is operator checks whether two variables point to the
same object in memory (identity), not just equal values.

objectl is object2 4 w1h
b =18
print(a is b) # True (same object)

x = [1, 2, 3)

@ Retumns True if both refer to the same cbject. y =X
@ Retums False if they refer to different abjects, z =01, 2,3
R e aaial print(x is y) # True (same object)
print(x is z) # False (different objects)
£ is vs == (Important Difference) ,A-  Memory lllustration
Oparator What it checks Example Output Same Object Different Objects
- X=y % z
ns= Value Equality a =0l True
b [1,2] = l ! .
(values are egual) fnt(a 8 %
rin =i
P [1, 2, 3] [3'2;73] [1, 2,°3)
is Identity Equallty -1 False
{same objoct in memory) b# [1,2] ¥ isy = True x is z = False
print{a is b)
Examples

Common Use Cases

user_input = None

» Check if a variable is None: if value is None: E 2 5
if user_input is None:

» Check for singletons like True, False, None. print("No input provided")

+ Useful with immutable singletons. 1f Flag 15 Trve:

print{"Flag is True™)

o Common Mistakes

Wrong Right
F 1 &
® LUsing is to compare values —= may give unexpected results.
a = 16809 a lgae
# Do not usa 'is' with numbers, strings, or lists for value comparison. b - 1808 b - 1880

Use '==* instead. print(a is b) & May be False print(a == b) ¥ True

, ProTip: When in doubt:

Use is to check whether two variables are the exact same object. ¥ Use '==" forvalue comparison, and 'is' for identity comparison.



¢ Dynamic and Strongly Typed Language in Python

Python is a Dynamic and Strongly Typed language.

python

This combination gives flexibility to the programmer while ensuring safety and reliability in code.

9
In Python, the type of a variable is determined Python does not allow operations betwaen
x 1 DYNAMIC TYPING at runtime, not at compile time. @ 2 STRONGLY TYPED incompatible types.

x 18 # int idd Operati Same i i i
@ You don't need to declare the type of a variable. @ Every value has a specific type. Vaid tions | or Compatible Types) Invalid Operations (Different Types)
print(type(x)) # <class 'int'>
@ A variable can hold different types of values @ Python prevents mixing incompatible a=1e a=1e
at different times. x = "Hello") # str types in operations. b = 208 b = "20"
rint{a + b # 38 s h
@ Python automatically manages memory print(type(x)) # <class 'str's @ Helps in catching errors and Brnse ) print(a +b)
and type changes during execution. prevents unintended behavior. # TypeError: unsupported
o W 4 float =235 # operand type(s) for +:
print(type(x)) # <class "float'> d:22.3 & TA0CE dnd AL
print(c + d) # 6.8 =
x = JAinR, 3] # list x =5
print(type(x)) # <class 'list's> 51 = "Hello" vy =[1, 2, 3]
s2 = "Python" print(x + y)
print(sl + " " + s2) & Hello Python # TypeError: unsupported
# operand type(s) for +:
Another Example age = 25 4
# 'int' and 'list’
name = “Alice"”
age = "twenty five" # ‘same variable, new type
is_active = True @ Why is‘this combination powerful?
is_active = 8 # now it bec€omes int

& Dynamic Typing —+ More flexibility, less code.

Dynamic vs Strongly Typed & Strong Typing ~+ Fewer bugs, safer programs.
& |deal balance of programmer productivity and program reliability.

Feature Dynamic Typing Strongly Typed
Type Checking Time At Runtime During Operation
. 4 . 3 s 511 Real-World Analogy
Variable Type Can change during program execution Type is fixed for a value
Declaration No need to declare type Type is inherent to value + Dynamic Typing is like a box that can hold anything at different times.
Allows Mixing Types Yes (variable can hold any type) Mo (operations on incompatible + Strong Typing is like rules that allow on[y compatible items to be
types are not allowed) )
Example x = 10; x = "Helle"; x = 3.14 18 + '20° X, 18 + 28 combined or used together.

e Commeon Mistakes

I Type Conversion is Explicit g ek Tines Svypms }_l. Key Takeaways
@ Thinking Python ignores types completely. x = (1, 2, 3] i . . i}
- It checks types during operations. 3 1R 3 + Python is Dynamic - types decided at runtime.
; ; e = i arcn) i + Python is Strongly Typed - no invalid operations
@' Sxpecting adtomatic convarsions: b = 20" print(isistance(x, 1list)) # True @y pe B2
= Convert explicitly using type conversion functions. e - 2B (t) F— % e ( ) v pall between incompatible types.
. . rin sistance(x, SsTr 1 a
® My types In Gperafiping. \ o> + Makes Python easy to write and safe to run!
- Leads to TypeError. E R s) + b # HerkEgiten o isistance() is useful to check type or class.
Dynamic gives you freedom, Strong typing gives you safety. ;. Pro Tip: When in doubt, check the type! a
= That's what makes Python simple, powerful and reliable! ¥ Use type() and isistance() to write better Python code.



@ Control Flow Statements: The if, if-else

lethOﬂ Q Control Flow Statements allow a program to make decisions and execute different

blocks of code based on conditions.

& 1. The if Statement

The if statement is used to execute a block of code only
if a condition is True,

Syntax Flowchart
if condition: l
# block of code “ Condition False
True?

sk 2. The if-else Statement

=
12

The if-else statement is used to execute one block of code
if the condition is True, and another block if it is False.

Syntax Flowchart

/ a
if condition: 2 I
P Cunditlun ‘\ Falze
# block of code if True

{3 3. How They Work

« Python evaluates the condition.
= [f the condition is True, the if block executes.
= [f the condition is False:

- In if: nothing happens (block skipped).

- In if-else: the else block executes.

Example 1 Check if a number is positive

num = 8

if npum > 8:

print("Number is positive") Output

Number is positive

Example 2; Check if a user is eligible to vote

i True’
else: True
# block of code if False

Execute
False Block

J

Example 1: Check if a number is positive or non-positive

num = -5
if num > @:
print{"Positive")

else:

Output
Non-positive

if vs if-else
Feature if Statement if-else Statement
Purpose Executes code only if Executes code if True,

condition is True,

Else Part No

Use When When only one condition

needs to be handled.

Example Check if a number is
Use positive.

otherwise executes
another block.

Yes

When two possibilities
need to be handied.

Check if a number is
positive or negative.

age = 18 Output
if ‘age >= 18: You are eligible

print(*You are eligible to vote.") tovoke:

B Important Notes

» The condition after if must be True or False.

= If the condition is True, the indented block runs.

« If False, the block is skipped.

* Indentation (usually 4 spaces) is mandatory in Python.

W More Examples

Example: Check even or odd Example: Grade based on marks

n=7 marks = B5

if n %2 == @: if marks »>= 4@:
print("Even") print("Pass")

else: else:

print("0dd") print(“Fail")

pridnt({"Non-positive")

Example 2: Find bigger of two numbers

a =12

b = 28

if a > b: Output
print("a is bigger") b is bigger

else:

print("b is bigger")

@ Quick Rules

« Use if for one-way decisions.
+ Use if-else for two-way decisions.

« Conditions can use comparison, logical, and membership
operators.

+ Keep your code clean and properly indented.

A Common Mistakes

€ Forgetting the colon (:) after if or else.
€ Wrong indentation (leads to IndentationError).
€ Using = instead of == in conditions.

@ Expecting else to run when if condition is True.

@ Key Takeaway

The if statement lets your program act when a condition is True.

The if-else statement lets your program choose between
two paths.

* Decisions make programs smart! ﬁ
Use if and if-else to control the flow.



if-elif-else Decision Control Statement in Python &

python
E 1. Syntax

The if-elif-else statement is used to make decisions among multiple conditions.
Python checks the conditions from top to bottom and executes the first True block.

Start
if conditionl: l
# block of code if conditionl is True
K e Is
elif condition2: conditiont
# block of code if condition2 is True True?
elif condition3: l No
# block of code if condition3 is True
Is
...... condition2
True?
else: i
# block of code if all conditions are False l No
s
» condition3
Key Points [ i
@ The conditions are checked in order. s l No
@ As soon as one condition is True, its block executes -
and the rest are skipped. Executa
. % 4 ; else block
@ else is optional, but it is executed if none of the ~ I -
conditions are True.
End

© |Indentation is mandatory.

6 6. More Examples

A. Find Largest of 3 Numbers
a = int(input({"Enter a: "))
b = int(input{"Enter b: "))
¢ = int{input{"Enter c: "))

if a >= b and a »= c:

print("a is largest™)
elif b *= ¢

print("b is largest")
else:

print("c is largest")

-}I'E 3. Example Program: Grade Finder

marks = int(input("Enter your marks: "))

if marks >= 9@:

print(
elif x »=

print("Grade:

L+ 4. How it Works

@ Python checks the first condition (marks >= 98).

@ If True — executes that block and stops.

© |If False — moves to the next condition (marks >= 75).
@ This continues until one condition is True.

© If none are True — else block executes.

6 5. Truth Conditions (Example)

B. Day Name from Number

day = int(input(“Enter day (1-7): "))
if day == 1:
prirt( “Honday")
elif day == 2:
print{"Tuesday")
elif day == 3:
print{“Wednesday")
elif day == 4:
print{"Thursday")
elif day == G5:
print("Friday")
elif day == 6:
print("“Saturday"}
elif day ¥
print{"Sunday")
else:
print("Invalid day number”)

C. Discount Calculator
ampunt = float{input("Enter amount: "))

if amount »= 580@:
discount = 8.28

elif amount >= Z@e8:
discount = 8.18

elif amount >= 1080:

Yes Execute print("Grade: A (Excellent)")
Block elif marks »>= 75:
print("Grade: B (Good)")
% elif marks »= 5@:
e Execute . “ 2 H
————— print("Grade: C (Average)")
else:
print(“Grade: F (Fail)")
Yes
" 3:::'; — Sample Runs
Input (marks) Output
95 Grade: A (Excellent)
88 Grade: B (Good)
68 Grade: C (Average)
38 Grade: F (Fail)

7. Common Mistakes

Forgetting colons () after if, elif, else.
Wrong indentation — IndentationError,
Using = instead of == for comparison.
Placing alse bafore alif.

00000

Expecting multiple conditions to run.
(Only the first True block runs.)

discount = @.85
Wrong Example
else:
discount = 8.8 if x > 10 © Missing colons
print("x is greater")
elif x 2 &
payable = amount - (amount * discount) print("x is greater than 5") £ Wrong
else

print("Payable amount:", payable)

Think = Check -+ Decide -+ Execute

b Use if-elif-else to make your programs smart and efficient!

indentation
print{"Small nuaber}

@ Practice more, logic more, bug less!

marks »>= 90 marks >= 75 marks >= 50 Executed Block
True = 4 if block
False True - elif (>=75) block
False False True elif (>=50) block
False False False else bfock

W 8. Quick Takeaway

000060

Use if for single condition.

Use if-elif-else for multiple conditions.
Conditions are checked from top to bottom.
First True block executes.

else runs only when all conditions are False.

- Pro Tips

¢

+ Keep conditions simple and in logical order.
+ Use meaningful condition expressions.
+ Use elif instead of multiple if to avoid

unnecessary checks.

A



Nested if Statement in Python

X

|
o 1. What is Nested if?

A nested if statement is an if statement inside another if, elif or else block.

python

It is used to make more complex decisions by checking multiple conditions.

¢/> 2. Syntax and Structure 3= 3. Flowchart

g 4. Example Program with Explanation

o “start ) T . !
When a condition is True, Python if conditionl: I_L_ 1 num = int{input("Enter a number: "))
moves inside the block and checks if condition?: 2
rps .4". ’s .'\_\ s . .
the next condition. # block of code if both conditionl and condition2 are True L No Eiaciite 3 if nl.llm > 8: . # Quter T‘f
L9 S Truer else block 4 if num % 2 == @: # Inner if
* g (of outer if) 5 print("Positive Even Mumber")

+ Key Paints # block of code if condition2 is False lves 6 b i
@ The inner if is executed only when the else: _ i i " - [ print("Positive Odd Number")

outer if {or elif) condition is True. # block of code if conditionl is False < condition? . ,  Execute 8 else: # Outer else

S~ True? else block ; - e AL -

@ It helps to test multiple conditions S { (ofinner H) 9 print("Non-positive Number")

step by step. Yes =

Sample Runs

(] Y?u can have multiple levels _ You can also use elif with nesting, Execute block WY = ExpindiiBh

of nesting. AL i

. % The inner block can have if, elif, else again. (inner if) :
Q Praper indentation is very irnportant. 1 18 Pasitive Even Number Outer if True, Inner if True
7 Positive Odd Number Outer if True, Inner if False
End

Non-positive Number Outer if False

=3
* 5. More Examples
€) 6. Common Mistakes

@ Incorrect indentation
Leads to IndentationError.

A. Check Grade Based on Marks B. Check Eligibility for Driving C. Largest of Three Mumbers

@ 7. When to Use Nested if

marks @ int{irput("Enter marks (B-188): "}) age = int(input(“Enter age: “)) a = int{imput(“Enter a: "))

i W 3 b = int t{“Enter b: " iti
. A has_license « input("Do you have license? (y/n): ") ECIngut (ke e 17 © Forgstting colon(:) sfter if or else. © When a condition depends on another
_ c = int{input(“Enter c: ")} 5 :
if marks -= 98: if age »= 18: ol © Placing else without matching if. condition being True.
print("Grade: A") if has 1 1 = ity i th if P .
a3 s as_ 1.:2252 awer() y“ IF e Else must beleng to the naerest if. ©® When decisions have multiple levels.
elif marks »= 75: print(“You can drive.") print{"Largest is”, a) € Over-complicating logic. y
print(“Grade: 8") else: else: Keep conditions simple and readable. © When you need more precise control
else: print({"You need a license.") print(“Largest is~, ¢) Wi Biip over the flow of execution.
print("Grade: C") else: else:
" if b »>= ¢: ifx>0 =+ Missing colon
else: print{"You must be 18 or older.") * =Lk if x &2 == @
print("Grade: F (Fail)") RrintClangest 1.0 BreRE(“Even”) W Quick Takeaway
else: else: =+ Wrong indentation
print("Largest is°, c) print("0dd") @ Nested if = decision within a decision.

Correct Example & Check conditions from outer to inner.
5 ; ; f > B
First checks if passed (>=60). Outer if checks age. Compare a and b first, ' ’:‘lf :s 2 = @ @ Only True paths go deeper.
If passed, then checks for A or B, If age condition True, inner if checks license. then compare with ¢. print(“Even*) a
otherwise C. If not passed, then F. slee: @ Good indentation = bug free code!

Break complex problems into smaller decisions using Nested if.

print{"0dd"}

Think step by step. Code smart!
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count = 1

The while Loop in Python

_@ The while loop is used to execute a block of code repeatedly
b as long as the specified condition is True.

L+ 3. How it Works?

2 count <= 5:

print(count)

count += 1

m 4. Example: Print 1to 5

python

0 1. What is a while Loop?

Output
The while loop repeats a block of code hil ATk Start | count = 1 E
P 3 while condlition: " i
as long as the condition is True. l while count <= 5: ;
When the condition becomes False, * hleck of code _ ) print(count) 3
the loop stops. # update condition Is condition No (False) count += 1 4
True? l 5
Points 4 i -by- i
f Key Point Example Syntax * Yes (True) Exit Loop Step-by-step Execution
& Condition is checked before each iteration. count=3 tteration count (before) Condition {count <= 5) Action count (after)
Execute :
PO b . - B 1 1 True print 1 2
@ If condition is False initially, loop boady while count <= 5: Block of Code
will not execute. print(count) 2 2 True print 2 3
& Used when the number of iterations is count += 1 l 3 ] True print 3 4
Unkogess —— Update Condition 4 a True print 4 5
i8R ; uivalent to:
-] Propet us_}d-_atf'. of the condition is essential 4 ‘ 5 ¢ o i P
to avoid infinite loops. Repeat the block of code while
Next 6 False Exit loop ==

% 5. More Examples

A. Sum of first n natural numbers

n = intlinput(“Enter n: ")) n = int{input{"Enter n: ")) num = int(input{“Enter a number: "
i=¥ Fack m ot =8 i=1 * Using break:
sum = @ i=1 while num > @: ke 1 q=_5: _ i : : .
; i print(i) # i is never updated while i <= 18:
while i <= n: while i <= n: num //= 1@ 1F 4§ == Tt
sum += i fact *= count += 1 €9 Wrong Condition: Using wrong operators. break # exits loop when i == 7
i #= 1 i print("Number of digits =" print{i)
i % i Y e : g while 1 = 5: # = is assignment, not comparison i+=1
print{"Sum =", sum) print({"Factorial =", fact)
+ Using continue:
€3 Indentation Error: Incorrect indentation of loop body. i=1
Example: Example: Example: wvhiile 1 <u s
Enter n: 5 Enter n: Enter a number: 12345 while i <= 5: (%) while i <= 5: (. i+=1
Sum = 15 Factorial = 120 Number of digits = 5 print(i) print(i) if i == 3:
continue # skip printing 3
print(i)

@ 8. When to Use while Loop?

@ When the number of repetitions is not known in advance.

B. Factorial of a number

condition remains True.

C. Count digits in a number

& When we need to keep repeating until a condition changes.

& When reading input until a specific condition is met.

Key Takeaway

A\ 6. Common Mistakes

Q Infinite Loop: Forgetting to update the condition

inside the loop.

while loop keeps running as long as the condition is True.

Update the condition — Avoid infinite loop — Write correct logic.

.:.

W 7. Useful Variations

* while True:
# Infinite loop (use break to stop)

Pro Tip

Always test your loop with small inputs first
and make sure your condition will eventually
become False.
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r i in range(l, 6):

The for Loop in Python

Q‘ The for loop is used to iterate (repeat) over a sequence

(such as list, tuple, string, range, etc.) or other iterable objects.
The for loop is used to execute a block _ Start fruits = ["apple", "banana", "mango"]

for variable in sequence: anadh
of code for each item in a sequence * for fruit A fruits: PP
(or for a fixed number of times using # block of code barana

print(i)

python

@ 4. Example Program: Print items of a list
Output

print(fruit)

: mango
range()). More items No (False) a
i _ in sequence? I
* Explanation Step-by-step Execution
Key Points T . :
« ‘variable' takes the value of each item l Yes (True) Exit Loop fteration fruit (current item) Action Output so far
@ Itis used when the number of iterations one by one. 1 apple print(apple) apple
is known. = 'sequence' can be any iterable object. Execute appld
> . 2 b int(b ?
@ It automatically moves to the next item Bockoutode o b banana
after each iteration. Example Syntax l apple
No need to update a counter manually. ; 3 mango print{mango) banana
o P ¥ for x in [10, 20, 30]: = L pRRE ket mango
& Cleaner and easier to read than while int(x) in sequence
PELAELX Next = Mo more items — Exit loop =

loops in many cases.

¥ 5. More Examples

A. Using range()

B. Sum of first n natural numbers

C. Iterate over a string

D. lterate over a tuple

A 6. Common Mistakes

for i in range(s)

) Forgetting the colon () after for statement.

£¥ 7. Useful Variations

Using range(start, stop, step)

for 1 in range(2, 11, 2):

# 2 todB, step 2

for 4 in range(1, 6): n = int(input("Enter n: ")) for ch'in "Python”: t = (18, 28, 30) print(1) x printci
print({i) s =8 3 v for x in t: i
; } print(ch, end="") s © Wrong indentation. Qutput: 2 4 6 8 18
] for i in range(l, n+l): print(x . .
Output: . 136 418 Fenners): Using enumerate() (index + value) Bt
1 § += i Output: print{i) X names = [“Ali", "Sara”, "John"] 8 Al
2 print("sum =", s) Output: for idx, name in enumerate(names): o
" ! Python 18 € Using range() incorrectly. print(idx, name) i J:;i
4 2@ for 1 in range(5, 1): # won't rn (step is positive) Outpat: :
: Example {n = 5) 30 print(i) X Loop with else ot
2 - for i in range(3):
Output: Sum = 15 £ Modifying the loop variable inside the loop. print(i) :
for i in range(5): else: 2
i=4ds+1 # has no effect on next iteration X print("Loop finished successfully™) Loop finished
successfully
8. When to Use for Loop? Key Takeaway Pro Tip

.ﬁv,

© When you know how many times to repeat. The for loop makes your code short, clean and efficient + Use range() for numbers.

- e

* Use for with collections to access each item.
* Prefer for over while when the count is known.

& When you are iterating over a sequence (list, tuple, string, set, dict, etc.). when the number of iterations is known.

& When you need cleaner and more readable code. Use it to iterate, process and automate tasks easily!



The continue and break Statements in Python

pgthon “~~ Both continue and break are used to control the flow of loops (for and while).
@ They help us skip iterations or terminate the loop before it completes.

0 1. continue Statement @ 2. break Statement

: 2 Start Start
The continue statement skips the rest of the ; The break statement terminates the loop l
code inside the loop for the current iteration - completely and transfers the control to the e
nd mo to the next iteration. , o™ No : i , Al No
a ves e next iteratio = Loop Condition Exit Loop statement immediately after the loop. " Loop Condition > Exit Loop
Trua? T True? e .
P Jes
continue Execute break Execute
e Cade Code
# used inside a loop ‘ # used inside a loop ¢
Skip remaining code
. - continue Yes
5 > : 2 break Yes
How it works? L — Mo.:e tc: next How it works? e i {65k Loop
5 & : iteration o = Y
@ Rest of the code in the loop is skipped. @ When break is encountered, the loop stops.
& Control moves to the next iteration. = _U 24 @ No more iterations are executed. i No
@ Loop does not terminate. L N ";::;m @ Control moves to the next statement after the loop. Move to next
in Pr—— A 3
iteration

#Examples with continue O Examples with break

A, Skip even numbers and print odd numbers B. Skip a particular value

A. Stop the loop when a condition is met B. Search and stop when item is found
for i in range(1l, 8): Output: for name in [“Ali®, “Saraf, "John", “Eva”]: S for 4 in range(l, 18): Qutput: numbers = [4, 7, 2, 9, 5] Output:
utput: ] M
it 4 %2 =s'@: 1 if name == "Sara": Alip if i == 5: 1 for x in numbers: 4
continue  # skip even numbers 3 continue # skip Sara John break # stop when i is 5 2 if x == 9: :
print(i) ? print(name) B print(i) 3 print(“Found 9") 2
4 break Found 9
Here, when i is even, continue skips print(i) When name is “Sara”, it is skipped and loop When i becomes 5, break is executed and print(x)
A continue with the next item. loop terminates.
ADE FGYSEYR ik et ket P When 9 is found, break stops the laop.
q; 3. continue vs break A 4. Common Mistakes * 5. Key Takeaways
Feature continue break ) Forgetting indentation after continue or break. @ Use continue to skip unwanted iterations.
Purpose Skips current feration Taninatestha 1ot €) Using continue or break outside a loop (leads to SyntaxError). @ Use break to terminate the loop early.
€) Expecting break to skip only current iteration (it stops the loop). €@ Both are very useful for writing efficient and clean code.
Effet b et fevation Exits the long complately &) Forgetting that code after continue will not run in that iteration. @ They work with both for and while loops.
Loop Loop continues Loop stops N onn Examile ;
a P! Correct Example Pro Tip
Use When .YQU W_Ell"l-t to skip some You want to s!op.t.he loop for i in range(5): St i e for i in range(5): Use continue to avoid desp nesting of if conditions.
iterations based on a condition continue eentinue ; i .
(It Is after continue.) Use break when the goal is achieved and no more searching
print(i) o # next iteration starts “ e
IS5 M ded.

@ Remember: Loops are powerful, but controlling them correctly with continue and break makes your code smarter and more effective! ‘ﬁ
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print(len("Python"))

Functions: Built-In Functions in Python

-

.
’@\

print(max([4, 1, 7, 2]))
Built-in functions are pre-defined in Python and are always available for use.

They perform common tasks, making our programs shorter, easier and more efficient.

4 .. Commonly Used Built-In Functions with Examples

print(type(18.5))

python

5 . Examples in Action

e 1. What are Built-In Functions?

4 : Catego Function Description Example Qutput "
These functions are part of Python's RESEY ¥ Length and type e
' Displays the given value(s) . text = "Python" utput:
i t " P "
standard library. You can use them m BrintC) on the screen. PrARECTHELLS, Rymhon't) Helly Eython print(len{text)) &
directly without importing any module. E bk
% T: f print{type(text)) i '
Input / Output input() a:k:sg;:zul rom the user Ry S (usen -Ariput) <class ‘str's>
Example: print(), len(), type(), max(), Functions 9-
= # Mumeric functions
min(), sum(), input() etc. int() Converts value to integer. int("25") 25 wiks =[5, 9,72, 8] P
fleat() Converts value to float, float("3.14") 3.14 print(max(nums}} 9
print{min{nums}}
= 2 B . Type ; aat 2
2. Categories of Built-In Functions P s R str() Converts value to string. str(168) 108 print (sum(nums)) i
Functions type() Retu;rlrs the:type:of type(18.5) <class 'float'>
E Input / Output Functions an object. # Type conversion
abs() Returns absolute value. abs(-9} 9 : : :T:;t‘:i.; 5" Output:
T o . . ;
B8  Tyve Conversion Functions pow(x, ¥) E::‘;'::" paed; to-the pow(2, 3) 8 € = str(1e0) % 2.0 180
E R L NUE:E round(x, n) Rounds x to n digits. round(3.14159, 2) 3.14 print(a, b, ¢}
Fiinctinha max(iterable) Returns largest item. max([4, 1, 7, 2]) 7 # Sequence functions
4ot . R ” ' 3 Output:
[ ] Sequence (String / List / Tuple) Functions min{iterable) Returng.smaliest item. min "pythan®) L ls# v 8,98, & [18, 28, 38]
sum(iterable) Returns sum of items. sum([1, 2, 3, 4]1) 18 print{sortad(lat}) KiE ,
print{reversed(lst)) SLISEGERRS LAy
i ions bject at 8x...>
{ } Set f Dictionary Functions len(s) iF::::;?s length (number of len([10, 28, 38]) 3 objec X
[ ] sorted(iterable) Returns a sorted list. sorted([3, 1, 2]) [1,%2, 3]

£ utiity Functions

Sequence

# Dictionary functions

(String / List / Tuple) reversed(seq) Returns reverse iterator. list(reversed("abc")) Pl xh s tat] d=r"x"11, 'y 2} Output:
@ Others Functions Returns index and value . o s . print(d.keys()) dict_keys(['x’,"y"1)
enumerate(seq) list(enumerate(['a’,'b"1)) (e, 'a'), (1, 'b*)] print(d.values()) dict_values({[1, 21}

len{set/dict)

as pairs.

Returns number of items.

len({'a":1, 'b":2}])

2

= Common Mistakes
{_—3 - Notes { } keys() Returns all keys of dict. {*a':1,'b':2}.keys() diet_keys(["a', 'b"])
o FooHEr e el assarste Set / Dictionary values() Returns all values of dict. {*a':1,'b':2}.values() dict_values([1, 2]) € Forgetting parentheses; print instead of print()
Functions items() Returns key-value pairs; {*a':1}.items() dict_items([("a", 1]1) € Using wrong type in function: max(18) (max needs iterable)
©® Some functions work on specific data types. Ret T if all i
o all{iterable) afe".;:: w RHEE ol T all([True, 1, 'yes"]) True © Expecting original list to change with sorted()
. i ils. -
Use hellp(:u:c:;un_)name) for details ; Utility s Returres Trom i sty foem e vabe e (It returns a new sorted list)
Example: help(len unctions is True. € Confusing type conversion: int({"2.5%) ¥ (use float for decimals)
. Returns identity of object
© All built-in functions can be used @ bdipi) (unique address). st ey e v 1. Key Takeaways
without importing any madule. 5 Shows halp/documentation - . .
R g any Others help(obj) for an object. help(len) (Relpitaxt) @ Built-in functions save time and effort.
dir(ob)) Returns list of attributes dir([]) (list of attributes) @ They are easy to use and very powerful.

@ Pro Tip: Use help(function_name) to learn more about any built-in function. Example: help(sum)

and methods of object.

@ Know the right function for the right task!

"Smart use of built-in functions makes your code Pythonic and efficient! a



@@ Commonly Used Modules in Python

[
) #

@ 1. What is a Module?

python

an 4. Top Medules with Examples

Modules are Python files containing functions and variables.
They extend Python's functionality and help us write clean, reusable and efficient code.

print(math.sqrt(16))

nt(math.pi)

<[> 5. Example Programs

* A module is a Python file with .py extension [ Modul_a Whatutbogs Commonly Used Functions / Attributes Example 4 Output Program: Rl a dice (random moclule)
that contains definitions (functions, classes,
i import math Qutput:
variables, etc.). ﬁ math Provides mathematical sqre(), pow(), factorial(), print(math. sqre(ie)) 4.8 taport raydon 4
* We can import a module to use its functions and constants. sin(), cos(), log(). pi, e 3 3.141592653589793 print{random.randint(l, &))
¥ print(math.pi) % {varies)
functionality.
e Example: "
P Generates random numbers random(); randint() import random 7
impost:math R —— @ random and pe_rfol'n'ls random chotca(). Shuffle() print(random. randint(1, 18)) = (varies) Program: Current date and time (datetime module)
operations. print{random.choice([ a',"s","c" 12} b
print(math.sqre{25)) & 5.8 from datetime import datetime Output:
- " o now = datetime.now() B1-86-2024
] . Manipulates dates and datetime.now(), date.today(), from datetime import datetime 2824-86-081 : 1 12:45:30
¥ 2. How to Use Modules? FiiF] datetime | o timedelta() printi{datetise now)) 12:30:45.123456 print{now. strffime("%d-Xa-X¥ %H:XH:K5")) : j ')
{varies) waries
1. Using the entire madule
c - Provides time related import time 1717234567.85
import module_name G time functions. time(), sleep(), ctime() print(time.tige()) (epoch tine) Program: List files in current directory {os module)
2. Importing specific functions/objects import os Qutput:
o 5 [ Filel.py', ‘noves.txe’,
from module import namel, nameZ ' os inbaracts with the fistdir(), WedinQ): rancva(), e ‘data’] files = os,listdir{'."} [a.py’, "b.txt?,
operating system. path.exists() print({os. Llistdir()) fvariia)
i i i print(files) Himages®, ...]
. Importing with an alias s
Provides access to system o import sys 3.12.2 (main, Fab & 2624,
import module_name as alias g 5Yys specific.psraniuiele argy, version, exit(), path prLNECsYS: viFsion) 10:00:00) [6CC ...1
4, Importing everything (not recommendead) Program: Find all email IDs in a text (re module)
A import re
f modul Tt * i i
rom ule impo ra :uppo:s :cgul.nr cxpression se::;h“. match(), findall(), text = "Ny nimber is 1238 {1287 import re Output:
erations,
P b print{re. findall{r \d+', text)) text = "Contact us at testBgmail.com [*testigmail .com’,
3. List of Commonly Used Modules or infolsite.com” ‘dnfoBsite.com' ]
Encod: d decodes JSON teart jaen emails = re.findall(r’[tw.]+@[w.)+", text)
= - - VW AL B | "
Module Purpose { } json d:a bl gged dumps(), loads() data = {"name’: ‘Aman’, 'age'! 20) {"nase~: “Ambn", “age”: 20} - 4 :
Fgl math Mathematical functions print(json.dumps(data)) RiRT(emalls)
a random Generate random numbars from collections import Counter
% collections | TOVIdeES specialized Counter, defadutdict, dom EALT AR RARRCALY Countar({‘a*: 3, 'n": 2,
datetime Waork with dates and times <= container datatypes. namedtuple, deque Bz 1))

O time Time related functions
B os
& s
(e re

{} ison

Operating system interface
System-specific parameters
Regular expressions (pattern matching)

Work with JSON data

JIJ.E.I statistics

Performs statistical
calculations.

€) 6. Common Mistakes

(] Forgetting to import the module,

print{nath.sqre{a))

mean(}, median(), mode(},
stdev()

§ Mot recosmended

¥ Error: mase ‘math’ is not defised

print{c)

import statistics
nums = [2, 4, 4, 4, 5, 5, 7]
print{statistics.mean(nums))

@ 7.Key Takeaways

4.428571428571429

& Modules extend Python's power and reduce our effort,

@ Import only what you need.

© Use dir(module_name) to see all functions and attributes.

{38 collections Specialized container datatypes @ Using * import (pollutes namespace),  from sath import «

; . @ Use help(module_name. function) for detailed help.
B ctaietics Statistical cperations @ Wrong module name (case sensitive). dmport Math & £rror {should be ‘math'}) © Lsa the righ@ipeys fanthe right tasit 25 y
il ’ e P @ Built-in medules are ready to use (no installation needed), © Read official docs: https:/{docs.python.org/3/library/

@

Learn, use and explore them to become a better programmer.

@ Expecting a module to be available
witheut installing (extemnal modules).

Install using pip install madule_name & Explore help{module_name) to learn maore.

=

=]

Modules are Python's superpowers!




Function Definition and Calling the Function

T A function is a block of organized, reusable code that performs a specific task.
@‘ We first define (create) the function and then call (use) it whenever needed.

python

0 1. What is a Function? 4. Function Definition (Syntax) 6. Flow of Execution

+ A function is a named block of code that y Explanation Function Definition Function Call
A def function_name(parameters):
performs a specific task.

; i """Docstring (optional)""" * def — keyword to define a function S ' Start )
* It improves code reusability, + function_name — any valid name 4 ¢
readability and reduces repetition. W s pataments o g ; ' i
1 . 1 * parameters - inputs to the function (optional) Call Function
Functions are executed only when the return value # (optional) .
* NG Y Y + return — sends a value back (optional) Define Function i
are called. (def ...)
Execute Body

5. Calling the Function Explanation l ¢
@ 2 Why Use Functions? » When a function is called, its body Function is stored

result = function_name(arguments) executes. {No execution) Return _N_"’__, Exit Function
@ Avoid repeating the same code. Statement? [No value returned)
« If it has a return statement, the l .
Make ier t d and intain. i - i !
@ Make programs easier to read and maintain, + function_name - name of the function T o l Yes
@ Break large programs into smaller parts. » arguments - actual values passed to the function + If-return is not used: the RERER ; (™ Ritum Value
& Promotes code reusability. » result - (opticnal) variable to store returned value performs tasks without returning value. *
Stop ;
L¥ 3. Anatomy of a Function
8. Examples
def function_name(parameters): =— Header 1. Function with No Parameters 2. Function with Parameters 3. Function with Multiple Parameters 4. Function with Return Value 5. Function Without Return
"""Docstring (optional)"""  <+— Docstring def say_hello(): def greet(name): def add(a, b): def square(n): def show(name):
+ " i int{" U i b rint("Welcome,", name
# statements (function body) <— Body print("Hello, World!") print{"Hello, " + name ) return a + b return n ¢ n p ( i )
Call: Call: Call:
# i il Call: 4
KOs oty %= T s . . e result = add(5, 7) s = square(6) show( "Bob")
say_hella() greet("Alice") printiesult) print(s) @

Qutput:
Hello, World!

-
Output; 2 Output: Output: Output: @
Hello, Alice! 12 36 Welcome, Bob
o 7. Common Mistakes

S - T | [ 11. Key Takeaways
€ Forgetting the colon (:) after def. B0 Thiyon:to Remsmie 11. Key Takeaways

€@ Indentation errors. o S C G Facuisl Ruttion # Define a function once, use it many times. & A function is defined using the def keyword.
€ Calling the function before it is defined. def check(n): def fact(n): 7 Use meaningful names for functions & It k d 1
" i " i i d iherE. /It can take parameters and return a value.
€ Mismatching number of arguments. AN %:2 8; S TR SR parameers
return "Even® » NELYC o i i
© Forgetting return whan & value it expectad. ey ity # Use return when you need to get a value # You call a function by its name followed by parentheses.
i back from the function. = ;
return "Odd" return f # Functions make code modular, reusable and easy to manage.
# Error Example # Functions can call other functions.
def add(a, b) # Missing colon print(check(18)) # Even \ # Keep functions short and fobused & Practice creating and using functions to build better programs!
print(check(7)) # Odd print(fact(5)) # 128
return a + b on one task.

Good functions make your code DRY (Don't Repeat Yourself) and your programs SMART! ﬁ




The return Statement and void Function in Pyto

rna+hb
1. What is return Statement?

Functions can either return a value to the caller using return statement,
or perform an action without returning anything (void function).

3. The return Statement 4. void Function (No return Value)

python

reet(name):

t("Hello,”, name)

5. When to Use?

e The return statement sends a value Syntax Flow of return Syntax Flow of void function
from the function back to the caller. .
def function_name(parameters): Start def function_name(parameters): Start Use return when:
® It can return a ata type.
o ny d ype # statements ‘ # statements i
® When return is executed, the function & You need to send a result

return value # optional Execute statements # No return statement Exacifa statiseriants
terminates immediately. back to the caller.

l @ You want to use that result for

'

return value No return statement further calculation.
2. What is void Function? 1. Return a value L 1. Print a message
def square(n): def greet(name): Output: l & Example: mathematical
® A void function does not return any value return n * n Output: Value is sent prink(“Hedie,”, newd) | e s Control goes back functions, getters, validations.
to the call result (5) 25 hads o callay h to caller (returns None)
L fut( s?:;re ‘ greet{"Alice") Hells, Bob ¢
2 print{resu : [
e |t performs a task (e.g., print, update, print(greet("Bob")) None i .
i (0.6 P P Stop v Use void function when:
calculate) and exits. 2. Return multiple types ‘ Stop
& In Python, if a function has no return def get_info(): 2. Perform a taski(no returm) @ You only want to perform an
! : return "Pythen”, 3.11, Tutput: def add_and_print(a, b): i
_and_ » B): Cutput: action.
statement, it returns None by default. - 3. Early return utpu 8. Detfatit retirn valie s Nore
lang, ver, status = get_info() s=a+h Sum = 18 &
print{lang, ver, status) def check(n): print("Sum =", s) def do_nothing(): e You don't need to send any

ifn < @:
t return "Negative™
return “Non-negative”

x =18
y =20
# ne return

value back.
add_and_print(4, &)

@ Example: display messages,
logging, updates.

print{check(-18)) gging, up:

print{check(?))

7. Common Mistakes

Output: res = do_nothing( ) Output:

print(res} None

8. Key Takeaways

® Nen-negative

6. return vs void Function

Feature return Function void Function ) Forgetting return def add(a, b):
= + b ¥ forget return
(returns Nene) g, :
Purpose Returns a value to the caller Does not return any value Sl W Use return to send a value back from a function.
int(res) # Mo i wis i :
Syntax Uses return statement Has no return statement it = % If a function has no return, it is a void function.
Using return outside =
Returned Valus Any data type None (by default) o fum:ion et el # Void function returns None by default.
Use Case When result is needed ‘When only an action is needed def print_msg(): g i ¥
Y ©) Expecting value from print{“Hi™) + return stops the function immediately. (.‘\ p
i . id functi
il def add(a, b): def show(): o it % = print megt) % . /
return a + b print("Hi") Brint(x) 5 ol Choose return or void based on the task requirement. A
Caller Can store or use the returned value Cannot store anything useful € Unreachable code after def £(): # Good functions are clear, focused and do one thing well.
return 5

return

',?\' Pro Tip: In Python, every function returns something.

{it returns None)

With return — useful value

print("This will pot run™)

Without return — None

ﬁ “Great programs are built with great functions!”



@ Scope and Lifetime of Variables in Python

pgthon vy Scope determines where a variable can be accessed in a program.
’@~ Lifetime determines how long a variable exists in memory.

i 7
© 1. What is Scope? @. Scope Summary ©. Lifetime of Variables

e The region of a program where a variable Scope Where Declared Accessible From Lifetime Example Variable

is recognized and can be used. i e s e @ Local variables: Exist only during the execution
; ; Only within that : — i of the function.
s Python has four types of scope Local Inside a function i is called and destroyed x inside a function
(LEGB Rul HREHDn when the function ends @ Enclosing variables: Exist as long as the
ule). 1 < . 5
s Enclosing Insid outer (enclosing) Exists as | th i ter() o enclosing function ls active:
nside an outer (enclesing A xists as long as the y in outer() accesse
2 T £5s in Pyth {non-local) function PR AT enclosing function exists by inner() @ Global variables: Exist from program start
: [gggg : I ;:ope BTy en until program termination.
ule At the top level of Throughout the module From the time the program
Global 0 P PR o . . Exi
Coealf k ) a module (after declaration) starts until it ends i © :"“:: jT A cimba e Tac b g - i
ocal {function scope ython interpreter is running.
Inside a function. Accessible onl e ilt-i i P
A z L Built-in Eait-in pamsspace Throughout the program IEMSH' ?S long.ssFython print, len, int
within that function. {by Python) is running Exampla (Lifetime)
Enclosing (non-local scope) def demo():
Inside nested functions. Refers to the 5. Examples a =188 ¥ exists during finction call
scope of the enclosing function. print{a}
5.1 Local Scope 5.2 Enclosing (Mon-local) Scope 5.2 Global Scope 5.4 Built-in Scope
Global (madule scope) y T & demo( }
Defined at the top level of a module. e gr“t(f' " s | & ; e e A b Rkalter e # print(a) # Error: a no longer exists
Accessible throughout the module nag > iete =10y ¥'Encisingttope def show(): pront(Bax([3, 7, 1)) # ma s bulte-d
print(nea) daf fggerily print{x) ¥ uses global x Output:
ﬂ Built-in (PytHon built-ir scope) arest() print(x) R udes X from outer Cutput: 168
Names in the built-in namespace # print(isg) @ Errde prrerel shioie() :
(e.g., len, print, int). outer() print(x)
Output: P, Output: 9. Common Mistakes
Helle 5 5 Note: Built<in names are always
@ Scope Visualization (LEGB) 1 5 available. €) Trying to access a local variable cutside the function.
? Note: msg exists only inside R P ;
R 3 s :::TMT:;B;:E::HJ:::::‘; from ﬂa::: :;r::dac;vsalbh averywhers € Forgetting global when modifying global variables.
P i " i & b,
Built-in (B) € Forgetting nonlocal when modifying enclosing variables.
(e.g., print, len)
- . Modifying Variables from Outer Scope 8. Order of Resolution (LEGBE Rule) Q ASS-Tr:ng- vana?::;s defined in one function are
~ Global (G) . ) e available in another.
/, (module laval) Python looks 7.1 Using global 7.2 Using nonlocal Python searches for a variable in this order:
— for a variable : -
| e \ from inmar x =19 def outer(): Loecal g Enclosing o Global - Buiiit-in
[/ Enclosing®) N | || " x = 10 (L) ® © (8) 10. Key Takeaways
| (nested function) % | il o] def change(): def inner():
\ _.,.-———n\ N e T global x  # declare x a5 global SRR e e e The first match is used. # Scope defines where a variable can be used.
\ Vi / L+-E—-G-E = a e ; F &
v A N L ) %48 ¥ redingietnt x 38 Example: % Lifetime defines how long a variable exists.
A Local (L) ‘5 iy’ i x = "glabal” ; _
\\ lI{cun'ent function)) // change() i def outer(): 2 % Follow LEGE rule to understand variable resolution.
2R ? v print{x) # 28 £ snglesing Output: +# Use global or nonlocal to modify outer variables.
M, / - outer() T def inner{): 1 1
= R el o5 % Good understandi ts b d mak
s P o pere ood understanding prevents bugs and makes
Mote: global allows modification of Note: nonlocal allows modification of _ print(x} # enclosing global code clean and predictable.
global variable inside a function. enclosing variable in nested function. nut;ro ]
print(x) # global

LS

@ Pro Tip:  Use the smallest possible scope for your variables. It keeps code clean, safe and easier to understand! a Write better. Think in scopes!

#



Default Parameters in Python Rt

print(f"{mseg}, {name}!")

pl_.jthOﬂ “ry_ Default parameters allow you to define a default value for a parameter in a function. greet("Alic
~  If no argument is passed for that parameter during the function call, the default value is used. greet("Bob
2 ;
1 What are Default Parameters? m e © 6 How Default Parameters Work? (Execution Flow)
* Parameters that have default values in the Example Code Explanation Cutput
function definition. Function is Called Key Points
» Make functions more flexible and easy to use. m WoE “GERavLiIoN; SegRiieiler): * msg has defauit-valug: THello™. l « Python checks each
3 " o 3 A X
+ If an argument is not provided, Python uses Basic Default BEANELTE Iy e i) dals L T Felioym’ oel parameter from left to right.
the default value. Parameter * Second call uses provided Hi, Bob! - < . - .
greet("Alice") value "Hi* ) 15 a ided Yes I8 wlue is provided, it
reet("Bok", "Hi™) ' AL L —_— uses that value.
g ' for parameter?
2 $yntax ; « If not, it uses the default
. L : E
def add(a, b=@, c=8): 2 value defined in the
Use the provided 7
def function_name{paraml, param2=default, m return a + b + ¢ * b and ¢ have default value @. 5 l No ki function.
param3=default, ...): Muitiple Default s You can pass @, 1 or 2 15 T =« If no default exists and no
# function body Parameters prl-n:aj::? ) N additional arguments. 30 i _ argument is provided —
printia ' - Error!
print{add(5, 18, 15))
ERIIE: to Rarambar @ b b ot 7 Default vs Required Parameters
BT Infolname, age=1lE, City= Unknown™):
m b o y ) Feature Required Parameter Default Parameter
& 1. Default parameters must be at the end Dofaiit Pars print(f'ase: {nane}, Age: {age),City: {city}) o age is int, city is str. Nase: Riya, Age: 18, City: Lnkrosn
i mater Definition Mo default value Has a default value
of the parameter list. with Different + Missing arguments are taken Name: Rohan, Age: 22, City: Urnown :
i " n I i M id | ti | to ic I
& 2. A parameter with a default value is optional Data Types f"f"( RIJET from defaults. Kame: kait, hges 25, City: Delhi S it Eetgy s Gk, e
during function call. ?“f“hno'fﬁ': 3] . K Example def f(a): def f(a=18):
< . nTREUARIS™, 25/QPMbL") Flexibility Less flaxible More flexible
& 2. If you provide a value, the default value is
. Error if missing Yes Mo (default is used)
igripregl def display(a, b=18, c=20):
& 4. Default values are evaluated only once, when m print{a, b, ) e You can override defaults 1 18.2¢ 1 Common Mistakes
the function is defined. Keyword Arguments using keyward arguments. 110 30

€ Putting non-default parameter after default parameter.
Order does not matter when £118 40 € Using mutable default arguments (like 1ist, dict) - leads to bugs!
using keywords. T89 @ Assuming default value changes during function calls.

with Defaults display(1)
display(1, c=38)
display(c=4a, a=5)
display(a=7, b=8, c=9)

@ 5. Use immutable values (int, str, float, tuple,
bool) as defaults. Aveid mutable types (list,
dict, set) as defaults, Bad Examiple (Mutable Default)

def append.iten(item, let=(1): print{append_item(1)} # [1]
Ist. appand{item)

# Invalid Example (Rule 1) m HnpOTE/ fath o ek print(append_item(2)) £ [1, 2) (why?)

def circle_area(r, pi=math.pi}: Default value can be an

return pi o+ r * ¥ expression. 12.566378614359172 ] Key Takeaways

12.56

Mon-default argument follows default argument Default Parameter
with Expression

def wrong(a=18, b): ¥ X SyntaxError * You can still override it. W Default parameters make functions user-friendly.
pass print{circle_area(2)) # uses default pi #r They reduce the need for multiple function versions.
# Correct way: print(circle_area(2, 3.14))  custos pi W Place default parameters at the end.
def correct(a, b=18): ¥ v Valid W Use immutable values as defaults.
pass # They improve code readability and flexibility.

Real-life Analogy
Think of default parameters like a restaurant order form. i e “Good defaults make great functions!” a

If you don't choose a spice level, it serves "Medium” by default!

o
- Pro Ti Default parameters are evaluated once when the function is defined,
e - [ P not each time the function is called.




Keyword Arguments in Python

python @

1. What are Keyword Arguments?

® Arguments passed to a function by
specifying the parameter name.

® The order of arguments does not matter.
® Improves readability of the code.

® Must match the parameter name
in the function definition.

def function_name(paraml, param2, param3):
# function body

# Calling with keyword arguments
function_name(param2=value2, paraml=valuel,
param3=value3)

3. Rules to Remember

& 1. The parameter name and spelling must
match exactly.

® 2 Order of keyword arguments does not matter,
& 3. Each parameter can be given a value only once.

® 4. Keyword arguments must come after positional
arguments.

& 5. You cannot use a keyword that is not a valid
parametar name.

4. Invalid Examples

€ 1. Wrong parameter name
def add(a, b):
return a + b

print(add{x=18, y=28)) & Error: x, y not valid

€) 2. Same parameter value twice
def add{a, b):
return a + b

print(add{a=18, a=2e)) # Error: multiple values

£ 3. Keyword before positional
def add(a, b):
return a + b
print(add(a=18, 28))

@- Pro Tip

# Error: SyntaxError

5.1
Basic Example

5.2

Order Does
Not Matter

53
Mixing Positional

and Keywerd
Arguments

5.4
With Default
Parameters

5.5
All Keyword
Arguments

Example Code

def greet{name, msg):
print{f"Hells {name},6 {msg}")

# Using keyword arguments

greet(name="Riya™, msg="Have a nice day!")

def info(name, age, city):
print(name, age, city)

info(city="Delhi"”, name="Amit", age=21)

def power(base, exp, mod=None):
if mod:
return pow(base, exp, mod)
return pow(base, exp)

print(power(2, exp=3})
print(power(2, 3, mod=5))
def greet(name, msg="Hello"):

print(f"{msg}, {name}!")

greet(name="Sam")
greet(name="Sam”, msg="Welcome")

def rect{length, breadth):
area = length * breadth

return area

print(rect(length=18, breadth=5})

8. Real-life Analogy

| want a Pizza.

{Positional)

| want a Pizza
with size=Large,

cheese=Extra.
L=

4 N (Keyword)

@
-

In keyword arguments, you clearly tell what each value means!

Use keyword arguments when the function has many parameters,
especially when most of them have default values.

*
*
*
*
*

Explanation

Arguments are passed using
parameter names.

Order doasn’t matter.

The arguments are in different
order but still valid.

Positional argurnents must
come first.
Remaining can be keyword
argumaents,

msg has default value "Hello".

Overridden using keyword.

All arguments are passed
as keywords.

Best Practices

Keyword arguments allow you to pass arguments to a function using the parameter name.
They make your code more readable, flexible and reduce errors in the order of arguments.

5. Examples

Output

Hello Riya,
Have a nice day!

Amit 21 Delhi

Hello, Sam!
Welcome, Sam!

58

Use keyword arguments for better readability.
Use them when a function has many optional parameters.

Always use meaningful parameter names.

print(f

greet(name="/

Hells Ali

6. How Python Processes Keyword Arguments

Function Call
(with keyword arguments)

|

Python matches each
keyword to the parameter
name in the function

Al required "

X

o
N
No

parameters >
‘Erwidadi/" B |_ |
\\ - Error
l Yes ﬁrpeﬂmijl

Function Body Executes |

7. Positional vs Keyword Arguments

Feature
How passed?
Readability
Flexibility
Best for

Prefer keyword arguments for clarity in team projects.

Avoid using keywords that shadow built-in names

(like list, dict, id, etc.).

11. Key Takeaway

@

Keyword arguments make your code more expressive, reduce bugs
caused by wrong order, and are especially useful for functions
with many or optional parameters.

Positional Arguments
By position (order matters)
Less readable (in long list)
Less flexible

Short arguments

10. Common Mistakes

L]

)
]
[ )

ﬁ Key Points

Python internally maps each
keyword to the correct
parameter.

Missing any required
parameter —+ Error.

Extra/unknown keyword

= Error.

Default values are used

when no value is provided.

Keyword Arguments
By name (order doesn't matter)
More readable
More flexible

Long argument lists
(Optional / Some values)

Misspelling parameter names.
Using keyword before positional argument.
Passing the same value multiple times.

Using unknown parameter names.

ﬁ Write clear code. Use keyword arguments!




*args and **kwargs in Python

*args (Non-Keyword Variable Length Arguments) and **kwargs (Keyword Variable Length Arguments)
allow a function to accept an arbitrary number of positional and keyword arguments.

python

1. What are *args and **kwargs?

6. Real-life Use Cases

Allows a function to accept any number Example Code Explanation
iti - *args U ses e 5
of positional (non-keyword) arguments. def add_all{*args): gs Use Case: kwargs Use Case:
Th ived tuple. .
ey are received as a tuple total = @ # All positional arguments are 3 Functions that work with any E . ' .
for num in args: : unctions with many optional
5.1 packed into args (a tuple). @ number of values Z
o Allows a function to accept any number tetal += num 6 ; settings (e.g., configure app)
kwargs Only *args : (e.g.. sum, max, min)
of keyword arguments. return total # We iterate over the tuple 158
They are received as a dictionary. print(add_all(l, 2, 3)) and add them f/\" Creating flexible APls ‘Passing ﬁlr.ersfco.ndiﬁans
print{add_all(18, 28, 38, 48, 58)) Bﬂ I that accept variable inputs E in database queries
2. Syntax
def print_info{**kwargs): Logging functions that accept @ Bullding decorators or
def function_name(*args, **kwargs): for key, value in kwargs.items(): * All keyword arguments are name : Riya multiple messages p frameworks with options
# function body 5.2 print{f"{key} : {value}™) packed into kwargs (a dict). age : 21
-
Oty *Thwargs T city : Pune

print_info(name="Riya", age=21, city="Pune")

Access using keys.

7. *args/**kwargs vs Regular Arguments

Feature Regular Args *args **kwargs
Q *args collects extra positional arguments def show(*ar - .
BS, kwargs):
as a tuple. 5.3 print("args (tuple):®, args) * Positional args — args (tuple) args (tuple): (18, 28,°38) Accepts how many? Fixed number .:m.y I:I:mb:‘r ? MNZ?r
" Bath *args : kwargs (dict): (“none’: ‘Amit’, PRERIT Sy’
] kwargs collects extra keyword arguments e print(“kwargs (dict):", kwargs) * Keyword args — kwargs (dict) o i ; v
as a dictionary. - kwargs age's 22} Stored as Individual variables Tuple Dictionary
F show({18, 28, 38, names"Amit", age=2Z)
Q You can use either *args or **kwargs g Accass By variable name By index By kay
individually or both together. def register{username, *args, **kwargs): . Offlar hintar? Yas Yes (position matters) No [order dossn't ]
& *args must come before **kwargs 54 print(“Ufsername: " , ‘Username ) & Noral pacais-first Umzm. ; e ; 4
W perametes list. i print("Subjects:”, args) = Then *args Subjects: {"Math’, ‘Science’) Use case Known parameters Variable positicnal inputs Variable keyword options.
int("Detalls:", k | Dotalls: {‘age’; 20, 'city’; Humbad’}
@ You can still have normal parameters parameters: printietallg vargs) * Then **kwargs
along with *args and **kwargs. registar(”JohaPHath ifciente”,age=20, city="Humbpi") B. Common Mistakes
4. How They Work (Diagram) def greet(*args, **kwargs): © Placing *args after **kwargs — SyntaxError
5.5 print(“Hello!™) * args becomes empty tuple Hello! © Forgetting that *args is a tuple (not list).
*args (Tuple) **kwargs (Dictionary) int(" i 1 : . i =
g (Topd o i No extra print(“arge:®; args) and kwargs becomes args: () € Forgetting that **kwargs is a dictionary (use .items(), keys()).
Extra Positional Arguments Extra Kayword Argumants arguments print{“kwargs:", kwargs) empty dictionary. kwargs: {} © Passi tional ts after k 4 te i Fanti m
: o i assing positional arguments after keyword arguments in function call.
@ \_2) I\E.) @ @ EEJ in.l [_1:_3_0_. s 1] greet() Wrong: funci{a=1, 2, 3)
* l’ € Owerusing *args/**kwargs when exact parameters are known
Packed as Tur.:ae_ﬂ .._h:kﬂd as ﬂk‘ﬂfr_\f_ = (makes code less clear).
Ly ‘a'i10, 'b':20, 'e’:38, ... 1
By ) s il 11. Quick Summary
10, Invalid Examples *, o :
9. Important Rules (Remember!) P! args kwargs 12. Best Practices
€@ def func(-*kwargs, *args): ” .
@ Mormal parameters — *args — **kwargs pass 5 SyntasError Besilg Aoy dmbst oh pasitional diguients:) | ‘Any THinket oo Mgments W Use *args/**“kwargs for flexibility in reusable functions.
€) “args collects extra positional arguments into a tuple. © furcla=1, 7, 3} Stored as Tuple Dictionary W Use meaningful names in **kwargs for clarity.
an x o ¥ Positional after keyward == Errvor
€ “*kwargs collects extra keyword arguments into a dictionary. Examplocall  func(l, 2, 3, 4) func(a=1, b=2, c=3) # Document your function to explain expected arguments.
;s 4 def func(*args, **keargs, x): # imwalid
The ke functions more flexible and reusable! o | :
o L i il gt pass Example use  Sum numbers, math operations Canfig options, settings, filters W Don't overcomplicate—use only when needed!

Think of *args as a bag for values
and **kwargs as a box for labeled items.

ﬁ Flexible functions = Powerful code! Use *args and **kwargs wisely and write Pythonic code!

é Pro Tip




@ COMMAND LINE ARGUMENTS iN PYTHON (SN

script name - 1i
arguments

L~ Command line arguments are values passed to a Python program when it is run
'@" from the terminal (or command prompt).
They allow programs to be more flexible and user-friendly.
1. What are Command Line Arguments?

4. Examples with sys.argy

python

6. Common Use Cases

. ValUES_P"D'-'idBd to a program at the time of Example Code Run Command Outgit a Configure programs without changing code
Sxpoutan. 4.1 _ (e.g., file paths, modes, limits)
® They are separated by spaces. ' import sys % python demo.py ['demo.py',
. Print all rint{sys.argy)
® In Python, we access them using the srguments BEAnLLaYSs-angy abe ‘a', ‘b, 'e"l Process files
sys module. (e.g., input.txt output.txt)
4.2 import sys
. : | Provide dynamic values

2. How to Access? _Access print("Name :"; sys.argv(1]) $:python; demo: py Name.::-Alice a/j]ﬁ‘ i T

individual print(*Age :"; sys.argv[2]) Alice 22 Age @ 22 (e.g., numbers, thresholds)
We use the sys module. arguments

Build flexible command line tools
43 import sys d " :

Convart to a = int(sys.argy[1]) $ python dema.py and automation scripts

specific type b = float(sys.argy[2]) 18 5.5 Sum = 15.5
sys.argv is a list that contains: BrigliEsam =\, 2 ¥ '8) 7. Common Mistakes

o " 4.4 .
* 51"5-3"9'5'[35: the script name Prim— import sys e §aniivon densy i i Forgetting that argy[8] is the script name.
@ sys.argy[1], sys.argy[2], ... — arguments args = sys.argy[1: X,y et g . k
b t“:::‘:r'm print(args) Xyz Accessing an index that doesn't exist = IndexError.

% Remember: sys.argy[®] is always the script name.

5. Working with Different Number of Arguments

import sys

3. Example: Basic Usage

# demo.py
import sys

0
o
€3 Not converting argument types (e.g., using int()).
€ Assuming arguments are always provided.

]

Relying on the order without clear documentation.

Always validate number of arguments,

Run without arguments:
print{"Total arguments:", len{sys.argy))
§ python demo.py

for i, arg in eneumerate(sys.argy): Cutput:
Usage: python demo.py
<argl> <arg?> ...

print(f*argy[(i}] = {arg]") if len(sys.argy) < 2:

Bin in terinal: print("Usage: python demc.py <argl> <arg2> ...")

. it(1
5 python demo.py 18 28 Hello PSSR

Run with arguments: Provide helpful usage messages.

Qutput:
Total arguments: 4
argv[8] = demo.py

print("You provided", len{sys.argy)-1, “argument(s):") § python demo.py apple banana orange Convert arguments to proper data types.

for arg in sys.argy[1:]: Output:

Give meaningful names and documentation.

print(*-", arg) You provided 3 argument(s):

i

Q0000

18 ; 5
::g:g} - 29 - apple Use modules like argparse for advanced parsing.
argy[3] = Helle : ::::;:

9. sys.argy Summary

s A P R A Think of command line arguments as values you # Command line arguments make programs flexible.
sys.argy[8] Seript risme "domo.py? hand to a program when asking it to do a task. it T g i

sys_argy[1] First argument ‘18" H =

sys.argy(2] Second argument ‘20" .‘ il | =B v Q % argyl@] is the script name; the rest are your arguments.
sys.argy[3] Third argument ‘Hello* - W% Validate, convert, and handle errors properly.
sys.argy[n] Nth argument ‘value’ You Gi:rg‘m"’ Program Does the job W For complex needs, use argparce module.

, Pro Tip:

Use argparce module for named arguments, flags, and automatic help messages.
(Example: python demo.py --name Alice --age 22)

a Better programs start with better inputs!

Learn. Code. Automate.
Python makes it possible.
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python @

® A string is a collection of characters.

# Enclosed in single quotes (' *),
double quotes (" ) or triple quotes
g

® Characters include letters, digits,
symbols and spaces.

® In Python, strings are immutable
{cannot be changed after creation).

2. Creating Strings

We can create strings using:

E} Single quotes
§1 = ‘'Helle'

B Double quotes
52 = "Hella"

B Triple quotes (multi-line strings)
83 = "'"'This is a
multi-line
string' '’
) Empty string
s4 = "W porigs ="'

Triple quotes are used for multi-line
strings and docstrings.

6. String vs Other Data Types

Value Type Example
String str '123" (this is string)
Integer int 123 (this is integer)
Float float 12.3
Boolean bool True or False

Always remember: 123" # 123
'123° is a string, 123 is an integer.

?- Pro Tip

name = 'Alice’ # Good

#
1

X

Code
"Python'
"Pythan"

'Py thon 123°'
"Python's World"
'He said, “Hil"*'

wnagallo
Welcome to Python
Enjoy Learning!"""

wam

‘12345

Description

String using single quotes
String using double quotes
String with spaces and digits
String with apostrophe

String with double quotes inside

Multi-line string

Empty string

Digits stored as string

7. Common Operations on Strings (Basics)

‘Alice”

Length | len{s) # number of characters
Concatenation | 51 + 52 # join strings
Repetition | s*n # repeat n times
Indexing | =141 # character at index 1
Slicing I s[start:end] # substring
Example
s1 = 'Helle”
s2 = 'World"
print{sl + * ' + 52) # Hello World
print(len{sl})) #
print(sl * 3) # HelloHelloHellao
print{si[1]} #

#

print{si[1:4])

Use meaningful variable names for strings.

# Not meaningful

m Practice:

A string in Python is a sequence of characters enclosed within quotes.
Strings are immutable, ordered and can contain letters, digits, symbols and spaces.

3. Examples of Creating and Storing Strings

Qutput / Value

'Python’
'Python’

'Py thon 123°
"Python's World"
'He said, “Hi!"'

'Hello
Welcome to Python
Enjoy Learning!’

'12345"
(type is str, not int)

STRINGS: Creating and Storing Strings in Python

Example

World’

4, How Strings are Stored in Memory

Strings are stored as a sequence of Unicode characters.

Each character cccupies memory.

The variable name (identifier) holds a reference
to that string object in memaory.

Variable

"
Strings are used to
store and work with
textual data.

Memory (String Object)

o

s — P y t h

Each box represents a character.
\@ is the string terminator (internal representation).

5. Important Points

Strings are immutable {cannot be changed).

Examples

& We cannot change individual characters of a string.
& Use indexing and slicing to access parts of a string.

& Use + to concatenate (join) strings.

HiC

“There' -+ 'Hi(There'

s *3 "HAHiHL®
& Use * to repeat strings. F
8. Common Mistakes
9. Key Takeaways
€} Using single '=" instead of ‘==" while comparing.
if s = 'Hella':  # Wrong Strings are created using ', ", or """ "

Strings are immutable, so item assignment is invalid.

s[@8] = 'h’ ¥ TypeError

€3 Forgetting that numbers inside quotes are strings.

x-=118"

print(typa(x)) # <class ‘str'>

€) Mixing data types in operations.

‘18' + § # TypeError

Remember:
A string s text, treat it as text!

Create strings, print them, and try different operations.

* % % % %

A

Strings are used to store textual data.
Strings are immutable and ordered.
We can perform many useful operations on strings.

Always remember the difference between
string and other data types.

Master strings, master text processing!
Practice more, code better!

Practice today, build better programs tomarrow!



3 BASIC STRING OPERATIONS in Pythor

python

- ! &
'@\

1. What are Basic String Operations?

e Operations that allow us to access,
modify, combine, or compare strings.

e Strings are immutakble, so operations
create new strings_

e Some common operations are:
accessing, slicing, concatenation,
repetition, membership, comparison,
length, and case conversion.

2. Example String

s = "Hells, Python!®

12 3 4 5 6 8 9

Length = 13

3, String Immutability

* We cannot change a string in place.
& Any operation that seems to modify
a string actually returns a new string.

Example:

s = “Python”

1?1 12
H &1l a , Py tfh|o|n|!

s[e] = 'J'
s = s.replace('P’,
print(s)

# TypeError
J) # Correct
# Jython

4. Basic String Operations Overview

Operation
Length
Concatenation
Repetition
Indexing
Slicing
Membership
Comparison

Case Conversion

Description
Find number of characters
Join two or mare strings
Repeat a string multiple times
Agccess a character by index
Extract a part of the string
Check if substring exists
Compare strings lexicographically

Change case {upperflower/etc.)

# Operation

1 Length

5 Concatenation
(Joining)

3 Repetition

4 Indexing

5 Slicing

& Membership

7 Comparison

8 Case Conversion

* Note: All these operations

8. Quick Practice

Predict the output:
1. len("OpenAl”)'=

“Learn” + "ing" =
3. Py x4 =

4, "Python"[1] = _

Syntax / Code

len(s)

sl + s2

s[index]

s[start:end:step]

sub 4n s
sub not in s

sl == 52, sl < 52,
51> g2, etc.

Example
s = "Helle"
len(s)
sl = "Hello"
s2 = " World"
sl + 52
s = "Hi"
s *3
s = "Python"
s[a]
s[3]
s[-1]
s = "Python"
s[@:3]
5[2:5]
s[::2]
s = "Python"
‘Py" in s

‘Java' not in s

‘apple’ == ‘apple”
‘apple’ < “banana’

Output / Result

‘Hello World'

A string in Python is a sequence of characters. Python provides a rich set of built-in operations
that allow us to work with strings easily and efficiently.

5. Basic String Operations with Examples

Description

Returns number of
characters in string.

Joins two or more
strings.

Repeats the string

xample:

Python!™"

print(len(s))

t(s.upper())

“

.strip()
J1strip()

o

s.rstrip()
s.replace(old, new)
5. find(sub)

5. countsub)
s.split(sep)

sep. join(list)

Example
" hi ".strip()
"banana"” .replace('a’,
"hello".find('e")
"hello".count('1')

"a,b,c".split(",")

"= join(['a",'b", '¢"])

€ Trying to change a string

s = "abc” s[@] =

6. More Useful String Operations

# remove leading/trailing spaces

# remove leading spaces

# remove trailing spaces

# replace substring

# first index of sub, -1 if not found
# number of occurrences

# split into list by separator

# join list into string using sep

Result
hi'

o') 'bonono’

character.

il # TypeError

€) Forgetting that slicing end index is exclusive.

s = "hello"

s[1:4]

# 'ell’, not ‘ello’

5. "Python"[1:4] =

s.upper() & = "PyThOn"
5. lower() s.upper()
s.title() "i‘_"":"”
s.swapcase() Sutiiel)
5.swapcase()

6. "thon® in “Python” =

7. "apple” > "app" =

8. "hello™.upper() =

"HiHiHi® ;
n times,
Returns character at
il given index.
h Negative index counts
R from the end.
Pyt Returns substring
"tho from start to end-1
‘Pta’ (step is optional).
True Checks if a substring
Tris exists in the string.
True Compares strings
True lexicographically.
EXTHON. Changes case of
'python’
‘python' characters.
‘pYtHoN'

return mew strings. The original string remains unchanged.

9. Real-life Applications

Text processing and analysis
Search and replace operations
Form validation and user input handling

Data cleaning and formatting

@PIP®

Web development and parsing

€ Using + for numbers with strings.

“age:" + 18
10. Key Takeaways

Most operations return

* % % %

# TypeError

Strings are immutable sequences of characters.

We can access, slice, join, repeat, and compare strings.

new strings.

Mastering string operations is essential for

solving problems efficiently.

Strings are powerful — use them wisely!



@  ACCESSING CHARACTERS IN STRING RERee

= "Python"

BY INDEX NUMBER printcste)

print(s[3])
_@‘_ In Python, each character in a string has a unique index number. print(s[-1])

python

We use these index numbers to access individual characters from the string.

1. What is Indexing? 8. Key Points
5. Visual Explanation

* Indexing means accessing a character

of a string using its position number. s = " Pyth on" @ Indexing helps to access a single character.
* Python uses zero-based indexing. ' Try these in Python: @ Index always starts from 0.
= The first character is at index 0. Index 0 1 2 3 | 4 5 @ Negative index counts from the end.
(Positive) | | print(s[@]) #tP
Strings are immutable, so we can on
: g | ly
P y t h @ R printls(2]) £t access, not change, characters.
string_name[index] T T T T print(s[5]) #n @ Index out of range causes IndexError.
index can be: Index print(s[-1]) # n
e Positive (@ to n-1) — from left to right (Negative) -6 -5 -4 -3 -2 = ‘ .
B niaitlve (-A\tocn) — from.right-to:lefe print(s[-3]) # h 9. Common Mistakes
s We start counting from @ at the left. © Using index starting from 1.
3. E le Stri - D o
PO Jip -1 reans lasf chigracter, (Wrong: s[1] for first character)
Let's take a string: -2 means second last, and so on.
s SR N € Using index greater than length-1.
W Note: ' €) Using negative index less than -length.

It has & characters (index 8 to 5)
) N e Accessing an index outside the valid range causes an IndexError. 0 P prRe———. .\~
Index (Positive) 0 4l 2 3 4 | 5 » For string of length n, valid positive index: @ to n-1 N N %

« For negative index: -n to -1

Character P y t h o n L 10. Practice Yourself
Index (Negative) -6 | -5 | -4 -3 -2 | -1 6. More Examples 7. Out of Range Example Given s = "Computer"

Strii E: i Explanati Result
4. Accessing Characters with Examples ok e 5 = = s = "Pythoen" # length = 6 1. What is s[0]?

: s[e] First character "H* -

Expression Refers to Result print(s[e]) # IndexError )

s[a] First character P s[4] Last character ‘o' " 2. What is s[31?

print(s[-71) # IndexError

EL] SRt Ehasiae L4 § = THella" s[-1] Last character ‘o' W [ ?

<[2] Thirdl character g 3. What is s[-1]? B
s[3] FfJLIrth character ‘h‘ s[-5] First character ‘H* Why Error? 4. What is s[-3]?

24 oo 2 s[1] Second character ‘e Because there is no index 6

s[5] Sixth character ‘n’ i 3 5. What is s[8]?

s[-1] Last character ‘n' : ” s[2] Third character '3 (positive) or -7 (negative)

s[-2] Second last character ol T § =50 in this string.

s[=2] Second last character "4t
s[-6] First character ‘P
| Use negative indexing 2 2 i) R

7 ¥ Indexing makes it easy to work with individual characters 4
-@)- Pro Tip  when you want to access characters ﬁ Remember: a7 g "Practice more, code better!"
£ stored inside a string.

from the end of the string easily!




STRING SLICING AND JOINING in Python

I

python

* Slicing means extracting a substring
from a given string.
* We use the colon (:} operator.

* Syntax:

string{start : stop ! step]

start — starting index (inclusive)
stop — ending index (exclusive)
step — step size (default is 1)

2. How Slicing Works

e The character at 'start’ is included.
# The character at 'stop' is excluded.
* [f step is positive — move left to right.
* [f step is negative — move right to left.

3. Index Reference

Let's take a string:
5 = "Python Programming”

Positive Index:

01 2 3 H 556 8 7 191N
P vyt h o'n P o g|r
Negative Index:

-17-16-15-14-13-12-11-10 -9 -8 -7 6 -5

# Length of s = 17

9. Commen Mistakes (Slicing)

€} Forgetting that stop index is excluded.
s5[8:3]

s = "Pythen”

G Using index out of range.
€) Wiong step value (0 is invalid).  s[::8]
€) Confusing positive and negative indexing.

Pro Tip

- ol
)@\

s[100] "

4, String Slicing Examples (s = "Python Programming™)

Expression
s[@:6]
s[7:18]
s[:6]
s[7:]
s:]
s[2:18]
s[::2]
s[1::2]

s[-11:-1]

12 13 14 15 16

m m i n g

4.-3 -2 -1

¥ "Pyt’ mot "Pyth’

IndexError

# ValueError

Result
"Python’
"Programming’
"Python'
"Programming’

' Python Programming®
"thon Prog’

‘Pto rgamn’

‘yh oPrormig’
"Programming’
‘gnimmargorP nohtyP’

'gnimmargorP nohtyP'

Tip: Think of slicing like [start :

Explanation
From index 0 to 5 (6 is excluded)
From index 7 to end
From start to index 5
From index 7 to end
Whaole string
From index 2 to 9
Every 279 character
Every 277 character from index 1
Megative indexing (from end)
Reverse the string

Another way to reverse

stop : step]

{Include start, exclude stop, move by step)

10. Practice Yourself

A. Slicing (s = "Data Science")
1.

Use slicing to extract, join() to combine.

Practice both — they make text processing easy and powerful!

L

s[@:4] =

s[5:] =

s[:4] =

s[::2] = A
s[-6:-1] =
s8] =

®

Key Takeaways

* Slicing uses [start:stop:step]

= Join strings with separator.join(iterable)

Python strings are immutable sequences of characters. We can extract a part of a string
using SLICING and combine strings using JOINING.

5 =

print(s[@:6])

5. What is String Joining?

& Joining means combining multiple strings into one string.

s We use the join() method.

* Syntax:

separator. join(iterable)

separator
iterable

' *.jein(['Helle®,
‘=", join(['Learn’,
', . join(['a’,
" join('P', 'y,

Motes on join()

G All alerments in the iterable must be strings, Otherwise, TypeError occurs.

by

| '.join{['Red",

- the string placed between elements.
— any iterable (list, tuple, etc.) of strings.

6. String Joining Examples

Code

Result
‘Werld']) ‘Hello World'
'"Python', ‘Today']) 'Learn-Python-Today"
B | ‘a,b,c'
Y S ‘Python’
‘Green’', 'Blue’]) ‘Red | Green | Blue'

° The separator can be any string (even empty string).

° Very useful for formatting output, C5V creation, menu display, etc.

+ stop is excluded

"Python Programming”

print{"-".join([ Learn",

Quick Example

Formatting text output

Creating CSV data

Building menus or navigation

Generating URLs or paths

8. Join with Non-5tring Values

We must convert non-string values first.

numbers = [1, 2, 3, 4]

# Wrong: °,'.join{numbers)
# TypeError

# Correct:

result = ', ' join(str(x) for x in numbers)

print(result) #1,2,3,4

11. Commen Mistakes (Joining)

9 Trying to join non-string values.

"' .join([1, 2, 3])

# TypeError

€) Forgetting to convert numbers to strings.
' jednstr(x) for x in [1,2,3])

# Correct

O Using join() on a non-iterable.

ist = ['1@°, '20'; '38°]
print(',".jein(lst)) # 10,20, 30

B. Joining

1. Join ['Python', 'is‘, 'fun’'] with ' ' —

2, Join [‘One', 'Two’', 'Three'] with ‘=" -

3. Join ['2824°, '®85', '25'] with '/’

4. Join ['A','B','C'] with '* —

— 5. Convert [18, 28, 38] to strings and join with ', " —

« Negative indexing starts from end

= Convert non-strings to strings before joining

'y .join(123)

# TypeError

Practice today,
Master tomorrow!

A



