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DEDICATION

Dedicated to Python—my first programming language,
which introduced me to the world of programming,
problem-solving, and endless possibilities.

This book is also dedicated to every beginner who starts
their coding journey with curiosity, determination, and the

courage to keep learning.



PREFACE

Learning to program is not just about memorizing syntax—it is about learning how
to think logically, solve problems, and turn ideas into meaningful solutions.

Programmingfw concepts HHoJel 9oy fOr cgran practical use 0T g

syntax of&fld daudSdshd important 3718,

This book is a result of my personal Python learning journey. Python & #TSI first

programming language &lcl, 30T learning AT A TIR FeledT notes IO
experiences X IT book AT foundation 31Tg. The concepts have been organized in

a way that helped me understand Python more clearly, instead of simply collecting
or copying information.

The main focus of this book is Python Fundamentals and Core Concepts. 87 book

complete Python reference 11, programming or {rdld SICUMAT beginners qrér

Ush strong 30T structured foundation dIR HIOJTAT Ydcod 3R, Ucddh topic
simple 37107 organized manner #3EY explain HIOITAR X Earr 3R,

This book covers the essential concepts required to begin programming with
Python. Variables, data types, operators, control flow, functions, collections, and
other important concepts are introduced step-by-step, so that learners can
gradually build their understanding and confidence.

[ hope this book helps learners make their first steps into programming easier and

more enjoyable. Concepts HeFd ITAUITIGST o HHASA g0, code faifgor 3mfor
mistakes FE[T fRIHUT & programming [RASTATT @A process ITe.

This book marks the beginning of my programming journey. HATSITATS! & Herd
Tah book projecto-N-l‘\d,?Fﬁ' fRIheledT ST organize F&eT SARTAISA share FHUITAT

Teh DT Tl 3-TI%' [ look forward to continuing to learn, build, and share more
knowledge in the future.

Rohit Survase



ABOUT THIS BOOK

This book is based on my personal Python learning journey and the notes I created

while learning Python as my first programming language. Python fd=r #Felr
THSTelel concepts simple 30T organized manner #EA HSTIATT AT book FAEY
el shell 3Tg.

The primary goal of this book is to present Python Fundamentals and Core Concepts
in a simple, clear, and well-organized manner. Every topic has been arranged to
make learning easier for beginners and to serve as a quick reference for study and

revision.

This book covers the essential concepts of Core Python, including variables, data
types, operators, control flow, functions, collections, object-oriented programming,

file handling, exception handling, modules, and other fundamental topics.

[t is important to note that this book is not a complete guide to the entire Python
ecosystem. Advanced areas such as web development, data science, machine

learning, artificial intelligence, and other specialized domains are beyond the scope

of this book. ¥gUTed, AT book AT AT focus Python Fundamentals and Core

Concepts aX 3718,

Whether you are beginning your programming journey or revising the

fundamentals, this book is designed to provide a strong foundation in Python

programming. Concepts HH[s1 U3l Tl practical use SIdT J1dT 3mfor g'c.?l?al'

advanced learning 9T strong base ddR TgIaT, & AT book AT qeg 3‘{3% 3TTe.



WHO THIS BOOK IS FOR

This book is designed for anyone who wants to build a strong foundation in Python

programming. Python fRIeruaT<Y LAEICEERUIE] learners ATST & book simple
37fOT structured approach .

[t is especially suitable for:

- Beginners who are learning Python as their first programming language.
- Students who want clear and well-organized notes for study and revision.

- Self-learners looking for a structured approach to understanding Python

fundamentals.

- Anyone who wants a quick reference to the core concepts of Python.

This book assumes no prior programming experience. ¥cdeh topic simple 37Tfor

logical manner #FEY presented shell 3Tg, making it easier to understand and apply

the concepts.

If you are looking for advanced topics such as web development, data science,

machine learning, or artificial intelligence, this book should be considered a starting

pointrather than a complete guide. IT book dl HEI purpose Python fundamentals

HHSIA HUITETST strong base dIX FIOT & TR,

The goal of this book is to help readers develop confidence in Python Fundamentals

and prepare them for more advanced areas of programming. Concepts HHT U3eT

d practically apply ST Irdd 30T g?o' advanced topics fIRUITATSN learners
IR SgTad, §T AT book AT HET 3ecel 3Te.



HOW TO USE THIS BOOK

To get the most value from this book, it is recommended that you study each
chapter in sequence. Ycdeh topic previous chapters #EX introduced FetedT

concepts dX build g, creating a strong and logical learning path.

As you read, do not simply memorize the syntax. Instead, focus on
understanding the purpose of each concept and practice writing the examples
on your own. Programming is a practical skill, and consistent practice is
essential for mastering it.

This book can be used in two ways:

* As a step-by-step learning guide for beginners.

* As a quick reference for revising Python Fundamentals and Core Concepts.

Whenever you complete a chapter, take some time to experiment with the

code, modify the examples, and solve small problems on your own. Code ¥dd:
ﬁl@] examples ALY changes &I TTOT problems solve F&aT fRRUT &
programming skills improve &IUITAT effective way 31Tg.

Most importantly, enjoy the learning process. Every expert programmer was
once a beginner, and every line of code you write brings you one step closer to
becoming a better developer. Learning slowly is fine, but keep practicing
consistently.



Python Learning Roadmap

This book follows a structured path, taking you from the basics of Python to a

solid foundation in object-oriented programming. cdeh stage HTITAT stage

7Y RIdeledT concepts A build grdr.

- Foundations — Python syntax, variables, data types, 3Tf0T basic input/output
- Data Structures — Strings, Lists, Tuples, Sets, 30T Dictionaries

- Control Flow — Conditional statements 3707 loops

- Functions — Defining functions, recursion, 37Tfor scope

- Functional Tools — Lambda, map, filter, 3707 reduce

- Error Handling — Exceptions 37101 safer programs feifgor

- Modules & Environment — Code organize &0l 310 packages manage 30T
- Object-Oriented Programming — Classes, objects, 3710 core principles

- Best Practices — Clean, readable, 3Tf0T Pythonic code Teifgol

Follow this roadmap stage by stage, 3707 Ycd&h stage @& JHH Python

understanding 310 confidence improve g TS By the end, you will have
a strong and practical foundation in Core Python.



Table of Contents

Chapter 1 — Getting Started with Python........sesseeeseeeenne 1
Chapter 2 — Variables, Data Types, Type Casting & Operators..........oeen. 2
Chapter 3 — STTINES . eees 8
CRAPLET 4 — LISTS couuereererrereeressessssssssssessessssssssss s ssssssssss s ssssssssss s sssssssssssssssssssssns 18
Chapter 5 — TUPIES . sses s s 23
CRAPLET 6 —— SELS ..ttt ss bbb 26
Chapter 7 — DiCtIONATIES ...t ssses s ssssss s sssssssssssssssssns 34
Chapter 8 — Conditional StatemMENTS.......cccveereereereererserreereesesessesseesesessessessessesseens 42
CRAPLET 9 — LOOPS weueerereresesrsssesesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssns 47
Chapter 10 — Functions, Recursion & Variable Scope ......ccouenerererreenserennenns 54
Chapter 11 — Functional Programming T0OIS ......ccccumenemenrnensenesnesneessesesneens 70
Chapter 12 — Exception Handling.....c.cooennenenenssneneensesesssssessssessessessssssesseens 77
Chapter 13 — Modules, Packages & Virtual Environments..........ccuvennereeneen. 86
Chapter 14 — File Handling & OS Operations ........cueemeereenessesnessesssessessesseens 97
Chapter 15 — Object-Oriented Programming........ccueoemeeneessensessssnsessesesseenes 109
Chapter 16 — Python Coding Style & Best Practices.......ccumenreneneensessenenns 137
Chapter 17— GENETALOT'S ..cveureeeeeeserressssssessesssssesssssssssssssssssssssssssssssssssssessssssssssssesssssns 151
Chapter 18— Walrus OPerator (=) eneenessssnssssssesssssessssssessssssssssssessesnes 158
Chapter 19— Time MOAUIE ... sssssesssssssssssessesss 162
Chapter 20— Requests Module & HTTP......comnnenenensinenesesssssssssesesnesns 167
Chapter 21— Shutil Module.......ssssssssssssesenens 176
Chapter 22— BeautifulSoup / bs4 (Web Scraping) ......ccomeneneeserssesnenens 182
Chapter 23— Operator Overloading ... 190

Chapter 24— PyPDF ... sssssssssssssssesens 197



Chapter 1 — Getting Started with Python

What is Programming?

Programming ¥g0Tst Computer o specific task perform HI0IrATSr
instructions UATAT process. AT instructions TIT collection & Program
FEUIdTa. Computer o Marathi fhar English #TST HHsTd #TgY, <aTH
3907 Programming Language aTq9%el cITell instructions ¢l

Why Learn Python?

Python &r 31TeT<aT FlebTciiel TaTd popular 30T beginner-friendly

Programming Language 3. f™ syntax simple 3/&cardas ot fRrswor
A STd. Python @T araX Web Development, Data Science, Artificial

Intelligence (Al), Machine Learning, Automation 30T 3R 3% fields
HE Shell STTdl.

Features of Python

Easy to Learn - Beginners @Tér ATUT $7TST.

Simple Syntax - Code fafgor 3nfor aror I,

Cross Platform - Windows, Linux 318 macOS aX dTeld.

Open Source - Free 10T HATATET 3Uclsy.

Large Community - STIT8RTcTel Developers $gA Support fAear.

First Python Program

print("Hello, World!") — Hello, World!

print() Function @T 393197 screen aX output display FRUIATATE! FHell
ST



Chapter 2 — Variables, Data Types, Type Casting & Operators

i. Variables

Variable ¥gUTS' memory HeeT T& container ST data hold &dT.
HHSTIT easy 3GIeI0T — 80 Sugar TTéT IS 34T, Salt TS AT
341, 98T variable FgUTSl data ATST AT ST memory FE,

a=1

b = True

¢ = "Rohit"
ii. Data Type

Data type #gUTSl — variable #€d HIUTcAT YhRAT data stored e
d HETOTRY 9iee,
€ &I WEIA? HROT Python T HATEIT 31HUT IR 311§ & o number
store $elgd FI text — ATGIAX operations FHIAT error Adl.
Type s€IeT type() & function araRdrd:

type(42) — <class 'int'>
type("hello") — <class 'str'>

ili. Type Casting

1. int — o7 HE&AT (decimal =TEY)

a =42
a=-8
a=0




2. float — MU TEAT (decimal 31A)

3.14
-8.2

3. complex — Real + Imaginary 3TdT number

e = complex(6, 2) — (6+2))

4. str (String) — SIUTATET text, quotes ALY TAfadra

= "Hello World"
'‘Python'

o O
1 |

i, Important — "123" & str 3¢ 3707 123 ¥ int 37g. gleel feaIe IRW
quT 3T !

5. bool (Boolean) — Wed a&lTa values: True far False

iv. Operators

Operator FgUTl 318 Symbols St &gl Operation SUITATST ATdRel
KIGIGE

5+ 3

> 34 + g Operator 3Tg.



Types of Operators

1. Arithmetic Operators

2 Mathematical Calculations {TITHTST aATIdTd.

a=10
b=3
print@ + b) — 13

print(a

b) —» 7

print(a * b) — 30

print(a / b) — 3.3333333333335
print(a // b) —» 3

printf(a % b) — 1

print(a ** b) — 1000

Operator Meaning Example

+ Addition 5+2=7
- Subtraction 5-2=3

* Multiplication 5%2=10
/ Division 5/12=25
1 Floor Division 5112=2

% Modulus (Remainder) 5% 2=1
* % Power 2% 3 =28




2. Comparison Operators

g @l Values Compare adrd 370 Result True f&har False #&X
SdTd.

Operator Meaning

== Equal

I= Not Equal

> Greater Than

< Less Than

>= Greater Than or Equal
<= Less Than or Equal
a=10

b=20

print(a == b) — False

printf(a < b) — True

print(a '= b) — True

3. Assignment Operators

g Variable & Value Assign f&ar Update aoarardl araRel SiTdTd.

Operator Example Meaning

= x=5 Value Assign &dr
+= X += 2 X=Xx+2

-= X -= 2 X=Xx-2

*= X *= 2 X=X * 2

/= X /=2 X=x/2




4. Logical Operators

g a7 fohar 31 Conditions T&T Check UM araRdrd.

Operator Meaning

and aleer Conditions True 3T difgaid

or T Condition ST True 31l ¥ Result
True

not Result 3eer ar (True — False, False —
True)

a=10

printf(a > 5 and a < 20) — True
print@a > 15 or a < 20) — True

print(not(a > 5)) — False

5. Membership Operators

g TaEEr Value Collection (List, Tuple, String 8.) LY 3¢ & o Check
CXGIGE

Operator Meaning
in Value 378
not in Value #Tgr

fruits = ["Apple", "Mango", "Banana"]
print("Mango" in fruits) — True

print("Orange" not in fruits) — True




6. ldentity Operators

g aT Variables Same Object & Point #dld &I d Check &drd.

Operator Meaning

is Same Object
is not Different Object
a =11, 2]

b=a

print(a is b) — True

print(a is not b) — False

Interview/Exam Point (TeheH ofeTd &d)

* Type Casting = Tt Data Type AYsT g&-aT Data Type Ty
Conversion.

* Arithmetic Operators = Mathematical Calculations.

e Comparison Operators = Result 3g#H True f&ar False.

* Assignment Operators = Variable @ Value Update &drd.

* Logical Operators = Multiple Conditions Check sh{dTd.

* Membership Operators = Collection #a#EI Value 3¢ &7 o
Check &drd.

 Identity Operators = GleT Variables T&ra Object o Refer
LT T T Check &hdrd.




Chapter 3 — Strings

Python #EX single ' ' fhaT double " " quotes FEY fAfgerall HIoTaATEr
text ¥gUTSl String. String FgUTST characters dT Téh sequence.

name = "Rohit"
city = 'Solapur'

String print ST (+ F{UTST concatenation — strings SS0):

print("Hello, " + name) — Hello, Rohit

Quote =IT 3Td quote dMIYIICT IHHcT dX:

X = 'He said, "I want to eat an apple".
print(x) — He said, "I want to eat an apple".

i, Strings immutable 3@d — Tehal deddelell string directly dgerar Id
SATer.

String Characters Access

String FgUTST characters dT sequence . ¥l character @ index number
3ET ST 0 9N G gl

name = "Rohit"

(afgerr character)

printf(hame[0]) — R
printf(hame[1]) — o (g8 character)
printname[2]) — h (TR character)
printf(hame[3]) — i
printf(hame[4]) —t




Negative Indexing — HIIT access Tl negative index draIdTd:

name = "ROHIT"

print(name[-1]) — T (gean)
print(name[-2]) — | (9T ga)
printhame[-4:-2])) — OH (index -4 & -2 93d)
print(hame[-5:-2]) — ROH (index -5 d -2 93d)

Looping Through String
for loop A9 string #FYl TG characters Teh T &&el print HIAT
Ydrd.

name = "Rohit"

for character in name:
print(character) — R
o
h
i
t

String Slicing
String #YST specific #@T &Sl slicing amoRdrd. [start:end] 3/

fafgara.

die = "ApplePie"

print(die[0:5]) — Apple (index 0,1,2,3,4)
print(die[5:8]) — Pie (index 5,6,7)
print(die[0:3]) — App




® end index dr character include g/ =@t — [0:5] ¥guret 0,1,2,3,4 — 5
GIHL

len() Function
String #EA fehcll characters 3T o SV &AM len() function aToRdTd.

fruit = "mango"

len1 = len(fruit)

print("mango is a", len1, "letter word.")
— mango is a 5 letter word.

name = "Rohit"
print(len(name)) — 5

String Methods

Python #HEI strings SEoUIASI & built-in- methods  31Rd.
string.method() 31 fafgdra.

1) upper() — T3 characters uppercase HFEY &Idl.

text2 = "ABcdEfg"
print(text2.upper()) — ABCDEFG

2) lower() — T35 characters lowercase HEI FHIAl.

text2 = "ABcdEfg"
print(text2.lower()) — abcdefg

10



3) strip() — String =TT 3T 30T SIaXd extra white spaces @Tedl.

text4 ="  Silver Spoon

print(text4.strip()) — Silver Spoon

® Useful 3r8dY Sicgl user input HEY Tohel spaces AdTd.

4) rstrip() — String TIT %‘E@\Fr specific character &Teq.

str3 = "Hello!!!"
print(str3.rstrip("!")) — Hello

r ¥gUlSl right — e el

5) replace() — String #traT word féhaT character g&-I replace &Y.

text = "Silver Spoon"
print(text.replace("Spoon", "Fork")) — Silver Fork

6) split() — String T specific SR split FAT 30T list TATAr.

text2 = "Silver Spoon"
print(text2.split(" ")) — ['Silver', 'Spoon']

3% space " " @ split el — list FeTell.

7) capitalize() — ®a&d Yfgell character uppercase &Xdl, dThI lowercase.

text1l = "hello"
capstr1 = text1.capitalize()
print(capstr1) — Hello

11



i, 9fgell character uppercase 3elT ol capitalize() SR characters
lowercase &d.

8) center() — String & given width TIT center ALY align FIAl.

text = "Welcome to the Console!!!"
print(text.center(50))
— (50 characters TIT width #EX center g3« print glar)

9) count() — string FLY TEET value fhdT d@T 3Tell 318 o HIeTAr

text = "12232456 2"
counttext = text.count("2")

print(counttext) — 4

10) endswith() — string TEEAT specific value s end gial T d check
FTdl. True fohar False Jar.

text = "welcome to the Console!!!"
print(text.endswith("I!!")) — True
print(text.endswith("hi")) — False

11) find() — string HLY TEE value Ufgedial HS e o index &al.
Value 578 X -1 ¢ar. Start 30T End index &3%T range #EY 90T check
T Il

text = "He's name is Dao. He is an honest man."
print(text.find("is")) — 10
print(text.find("Rohit")) — -1

® find() — value a8 X -1 &dl. index() — value sT¥&el @ ERROR 3.
&1 Wk ol&ld &d!

12



12) index() — find() ¥R, 9T value string ALY T8 X error Jql.

text = "He's name is Dao."
print(text.find("Rohit")) — -1 # error =Y
print(text.index("Rohit")) — ERROR! # exception Jdr

13) isalnum() — string ALY wad A-Z, a-z, 0-9 3Tgd &1 o check &ar.
space fhar | SI& characters 3/™&del aX False 34t

text = "welcometotheConsole"
print(text.isalnum()) — True

text2 = "hello world" # space 3¢ #¥gUT False
print(text2.isalnum()) — False

14) isalpha() — string ALY ®aFd A-Z, a-z letters 3Ted FT o check &l
Numbers f&ar s characters 3/&del X False.

text = "12345678"
print(text.isalpha()) — False

text2 = "HelloWorld"
print(text2.isalpha()) — True

15) islower() — string el ¥3Tes characters lowercase 3&d &l o check
FHr.

text = "hello world"
print(text.islower()) — True

text2 = "Hello World"
print(text2.islower()) — False

13



16) isupper() — string #HYel TS characters uppercase 3ed & o
check .

text1 = "ROHIT RAJESH SURVASE"
print(text1.isupper()) — True

17) isspace() — string ALY HFd white spaces 3gd &T o check &l

text3 = " "
print(text3.isspace()) — True # Wad space 3¢ FgulT True

18) istitle() — 9 word dT Ufgell letter uppercase 3 @ o check
FLAl. FIes words T UTgel letter capital 318 aXT True Ja.

text2 = "World Health Organisation"
print(text2.istitle()) — True
text3 = "world health organisation”
print(text3.istitle()) — False

19) startswith() — string T®ETEAT specific value = start gidr & d check
.

text1 = "Python is an Interpreted language"
print(text1.startswith("Python")) — True
print(text1.startswith("Java")) — False

14



20) swapcase() — uppercase characters lowercase @HIar 3ffor
lowercase characters uppercase &Idl — swap gidrd!

text2 = "Python is an interpreted language"
print(text2.swapcase())
— pYTHON IS AN INTERPRETED LANGUAGE

String Formatting

String #ALY variables f#ar values TTAUIETE Python #HEX
formatting ara{drd.

i. format() method

txt = "For only {price:.2f} dollars!"
print(txt.format(price=49))
— For only 49.00 dollars!

letter = "Hey my name is {} and | am from {}"
country = "India"

name = "Rohit"

print(letter.format(name, country))

— Hey my name is Rohit and | am from India

ii. f-strings
f-strings #FgUTS string =ar 3t f fafgara 3nfor variables { } #ie
directly foifgard. & format() 98T simple 37f0T readable 3T%.

15



# Example 1:

price = 14.335

print(f"For only {price:.2f} dollars")
— For only 14.34 dollars

# Example 2:

country = "India"

name = "ROHIT"

print(f"Hey my name is {name} and | am from {country}")
— Hey my name is ROHIT and | am from India

® .2f FgUTst 2 decimal places 93d round @l

Docstrings in Python

Python docstrings #gUTa string literals & function, method, class
fhaT module TAT definition #a¥ & fafgara. € function &I &Xar O
explain &{drd.

def square(n):
" Takes in a number n, returns the square of n "
print(n**2)
return nxx*2

a = int(input("Enter your number: "))

square(a)

print(square.__doc_ )

— Takes in a number n, returns the square of n

® doc__ dmg&s function dT docstring print #dr Jdr.

16



Comments vs Docstrings

Comments
Comment #FgUT code HYAT notes. Python & run &d =@l, ignore
FHAr

# symbol dTRdTd single line AT

# g comment 3¢, Python ignore &el
print("Hello") # § &TT run gsa

Multiple lines &TET ™ " QTIRATC:

g multi-line comment 378
3 3 fafgar Iara
Python IT H3TeAT 3N ignore el

Comments Docstrings

Comments — # qAIdTd Docstrings — """" amqdTd

Comments — Python ignore
y 9 Docstrings — Python store &dr

Il
Comments — Code explainDocstrings — Function/class explain
EREI EREEI

17



Chapter 4 — Lists

* Lists ¥gutar ordered collection of data items.

* U&II variable FLY multiple items store AT AdTd.

* Items comma # separate 3Hdld 30T square brackets [ | #LX
gdrd.

* Lists changeable 318dId — SAdcdlAdR dGeldl AdTd.

| = [3, 4, 5]
print(l0]) — 3

Negative Indexing

Positive indexing #RE 3 Ad UOT list =AT AT access Fal. Last item
— [-1], Second last — [-2], Third last — [-3]

| = ["Rohit", "Rushikesh", "Sakshi"]

print(I[-1]) — Sakshi
print(I[-2]) — Rushikesh
print(I-3]) — Rohit

® Positive index Jg«T Hlstal, Negative index Qage Hreia!

Check Item Present in List
in keyword ama&sT list LY T@IET item present 37 &I o check FHIAT
Iar.

I = ["Rohit", "Rushikesh", "Sakshi"]

if "Rohit" in I

print("Rohit is Present")
else:

print("Rohit is absent.")
— Rohit is Present

18



Range of Index (Slicing)
List #YCT specific range of items print &I slicing draIdrd.

Syntax:

listName[start : end : Jumplndex]

® Jumplndex optional 3¢ — =gl e adr arerd.

Example:

animals = ["cat","dog","bat","mouse","pig",

"horse","donkey","goat","cow"]
print(animals[3:7]) — ['mouse’, 'pig', 'horse', 'donkey']
print(animals[-7:-2]) — ['bat' , 'mouse’, 'pig', 'horse', 'donkey']

print(animals[1:8:2]) — ['dog', 'mouse’, 'horse', 'goat]

el

® animals[1:8:2] FUTSl index 1 9 gE, index 8 9dd, Wedsh 2 skip

List Comprehension

AT list TR HIOIATHTST THA line 7L loop farfguarar shortcut method.
Lists, tuples, dictionaries, sets, strings IreATER aMaXdT Al

Example 1 — Simple:

numbers = [i for i in range(10)]
print(numbers)
— [0, 1,2, 3,4,5,6, 7, 8, 9]

Example 2 — With Condition:

list1 = [i for i in range(10) if i % 2 == 0]
print(list1)
— [0, 2, 4, 6, 8]

19



® range(10) #EY Had even numbers ¥ — THE line #EA! Normal
loop TIT WG T shorteut!
List Methods

1) sort()
sort() method list & ascending order HEY sort &dr. Original list update
gidr. reverse=True e @ descending order #LY sort gidl.

I = [11, 45, 1, 2, 4, 6]

print(l) — [11, 45, 1, 2, 4, §]
l.append(7)
print(l) — [11, 45,1, 2, 4, 6, 7]

l.sort(reverse=True)
print(l) — [45, 11, 7, 6, 4, 2, 1]

2) reverse()
reverse() method list TIT elements T order 3¢ Hdl.

num = [1, 2, 3, 4,5, 6, 7, 8, 9, O]
num.reverse()
print(num) — [0, 9,8, 7,6, 5, 4, 3, 2, 1]

3) index()
index() method list 7L fEoiedT item T Ufgeiar JUIRT index &dr.

num = [4, 2, 5,3,6,1,2,1,3,2, 8,9, 7]
printf(num.index(3)) — 3

# Fgural 3 ufgedier index 3 a¥ 37!
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4) count()
count() method list ALY TEIET value fRdr daT 3Tell 3 O JETAL.

num = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
print(hum.count(2)) — 1

5) copy()
copy() method list @ T copy ssiadr. Original list modify & &dT aTdreT
copy aX operations &l Jdd.

num = [0, 1, 2, 3, 4, 5]

newlist = num.copy()

print(num) — [0, 1, 2, 3, 4, 5]
print(newlist)y — [0, 1, 2, 3, 4, 5]

® newlist ALY ST dhell AU num Igeld =ITel — g copy() aT HIIeT!

6) append()
append() method existing list TIT AGEr T item add FIAr.

colour = ["violet", "indigo", "blue"]
colour.append("green")
print(colour) — ['violet', 'indigo’, 'blue’, 'green’]

7) insert()
insert() method f&eledm specific index aX item insert &Ial. User o
index 30T item Gleel specify A FATITAT.

num = [1, 2, 3, 4]

num.insert(1, 0)

printtnum) — [1, 0, 2, 3, 4]

# #UTS index 1 aX 0 insert &hell — &ThT elements Y& Eeholl

21



8) extend()
extend() method T& Er\o‘r list forar qaxr HIUTART collection (set, tuple,
dictionary) existing list #EY add AT

Ist1 = [2, 4, 6, 8, 10]

Ist2 = [1, 3, 5, 7, 9]

Ist2.extend(Ist1)

print(Ist2) — [1, 3,5, 7,9, 2, 4, 6, 8, 10]

9) pop()
pop() method f&eledT index aXET item list A HIGd.

num = [2, 4, 6, 8, 10]

num.pop(0)

printf(hum) — [4, 6, 8, 10]

# FEUTS index 0 aIaT item (2) FIGelT el

Concatenating Two Lists

GleT lists T SAISUITATSN + operator dTadTd.

Ist1 = [2, 4, 6, 8, 10]

Ist2 = [1, 3, 5, 7, 9]

Ist3 = Ist1 + Ist2

print(Ist3) — [2, 4, 6, 8, 10, 1, 3, 5, 7, 9]

® extend() — original list AET directly add 8. | + — de list
§eI, originals SgoId AATEId.
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Chapter 5 — Tuples

Python Tuple

Tuple #guTal ordered collection ST parentheses ( ) HEX 3ddl.
Tuples immutable 3 dld — Thal deddel dI SGoldl Ad =Taid.

tuple1l = (1, 2, 2, 3, 5, 6)
print(tuplel) — (1, 2, 2, 3, 5, 6)

Check Item in Tuple

in keyword aT9%&eT tuple FEY T@IGT item present 3¢ &l o check
HTAT AT

=1, 2, 3, 4,5)
if 2in I

print("2 is present")
else:

print("2 is absent")
— 2 is present

Range of Index (Tuple Slicing)

List slicing ¥R@Y tuple #ET 9UT slicing #aT Iar. Jumplndex

optional 3Tg.

Syntax: Tuple[start : end : Jumplndex]

I = (2, 4, 6, 8 10)
print(1[3:5]) — (8, 10)
print(I[-3:-1]) — (6, 8)
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4. Manipulating Tuples

Tuples immutable 3Tgd #gU directly S&eldl Id AEId. Changes
FTT AT -

. Tuple < list #EA convert N
o List aX operations &Y
. Rd tuple #LY convert &

countries = ("Spain", "ltaly", "India", "England", "Germany")

temp = list(countries) # tuple — list
temp.append("Russia") # Russia add el
temp.pop(3) # index 3 (England) &T&ell
temp[2] = "Finland" # India — Finland replace &d
countries = tuple(temp) # list — tuple 9Xd

print(countries) — (‘Spain’, 'ltaly’', 'Finland', 'Germany', 'Russia')

Tuple Methods

1) count()
Tuple &L fEoram element fhct dear 31T 38 O FiETAY.

tuplel = (1, 2, 2, 3, 5, 6, 2)
print(tuple1.count(2)) — 3

2) index()
Tuple #EX f&eledT element T 9fgell occurrence $& 3 d index
cdr.

Syntax: tuple.index(element, start, end)

i. Element tuple #&d 8o X ValueError Jar
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Tuple = (0, 1, 2, 3, 3, 3, 1, 3, 2)
res = Tuple.index(3)

print("First Occurrence of 3 is", res)
— First Occurrence of 3 is 3

# Example 2 — Specific range #EY search:
Tuple2 = (0, 1, 2, 3, 2, 3, 1, 3, 2, 3)

res = Tuple2.index(3, 4, 8)

print(res) — 5

# FEUTS index 4 d 8 ALY 3 ATHST — index 5 aX AT

?® AEHC:

List [ ] — Scodl ¥d
Tuple () — SGeIdr Id =T X
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Chapter 6 — Sets

Python Sets

Set FgUTST unordered collection of data items. T variable #EY
multiple items store @l Jdld. ltems comma = separate ITdTd IO
curly brackets { } #FLY 3 dd.

Sets =IT 3 @IH M
. Unordered — Elements dT &hIuTdrgr fixed order sT&@dI. Print hedray
FIUTTET order ALY AF Ahdld. Indexing &I =Tal.

o Unchangeable — Set SaigedraX existing items directly Sgordr I
ATEId. T4l items add/remove AT Adrd.
o No Duplicates — Duplicate values automatically remove gidTd. Tehd

value giier fafgelr alf tehera store g1a.

info = {"Carla", 19, False, 5.9, 19}

print(info)

— {False, 19, 5.9, 'Carla"}

# 19 gioer fafger 81d — output ALY Thera 3Tl

AT Set ALY string ¥l X Ycdsh I order ATl IF Aehall — &
Python = gR&T feature 37¢. Elements #HT wAg#T go Igcilor.
Empty Set — Important Trick!
Empty set Ssiddl=il Teh common mistake gd S TT&ATAT &lct:

# X eI

name = {}

print(type(name)) — <class 'dict">

# ¢ set aT&r — Python o dictionary ared!
# 7 S

namel = set()

print(type(namel)) — <class 'set'>

# set() function ar9¥xT empty set SIadid

® {} & igAr empty dictionary d=adl. Empty set TSI #AgHT set() aroR!
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Set Items Access — for loop
Set unordered 31'8?&1?13 index aT9%sT access AT AUd =Ter. for
loop dT9¥eT Teh Uah item access hidld.

info = {True, 'Rohit', 18, 5.9}
for item in info:
print(item)

— Elements &IUTcAT8r order ALY print gidd

Joining Sets

gl sets Tehd HIUIATT 37 methods 3gd. YA HIH NS 37T
— FHS O
1) union() 3T update()

union() — &I sets T TJ unique elements B3 sTdIdA set SeTadr.
Original sets Scold =ITeId.

s1={1, 2, 3, 4, 5}

s2 = {2, 4, 6, 8, 10}

s3 = s1.union(s2)

print(s3) — {1, 2, 3, 4, 5, 6, 8, 10}

print(s1) — {1, 2, 3, 4, 5} # original SCelaT =gl

update() — union() IREY YUT s1 o directly update FAl. =idiT set
§oTd ATEl.

s1={1,2,4,5,7, 8

s2 = {3, 6, 9}

s1.update(s2)

print(s1) — {1, 2, 3, 4, 5, 6, 7, 8, 9}

® union() — A4 set §«IdI, originals safe. | update() — original set
T SFeoldl.
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2) intersection() 3TOT intersection_update()

intersection() — dleg! sets ALY common 3 Telel elements YF e AdleT
set geAadr.

namel = {'Rohit', 'Rajesh’, 'Survase'}
name2 = {'Rushikesh’, 'Rajesh’, 'Survase'}

name3 = name?2.intersection(name1)
printthame3) — {'Rajesh’, 'Survase'}

# Bad Rajesh 37f0T Survase Glegi@ed common gidl

intersection_update() — common elements original set eI dadr, STehr
T Fredr.

name1.intersection_update(name2)

printthame1) — {'Rajesh’, 'Survase'}

3) symmetric_difference() 3o symmetric_difference_update()

symmetric_difference() — gisT sets #LT common THelel elements it
set ALY <l WITAT A¥A: union A intersection asil shel!

n1 ={1, 2, 3, 4, 5}

n2 ={1, 3, 5, 7}

s03 = n1l.symmetric_difference(n2)

print(s03) — {2, 4, 7}

# 1,3,5 egi@ET common — Jrel

# 2,4 Bad n1 ALY + 7 Had n2 ALY — gl

symmetric_difference_update() — same result 99T original set update

g,

n2.symmetric_difference_update(n1)
print(n2) — {2, 4, 7}
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4) difference() 3Tfor difference_update()

difference() — UigedT set HEI 3G UUT GEAT set ALY AR I
elements ddIT set ALY &dr.

s1 ={1, 2, 3, 4, 5}

s2 = {2, 4, 6, 8, 10}

s3 = s1.difference(s2)
print(s3) — {1, 3, 5}

# 1,3,5 ®eaFd s1 ALY — 3Tl

# 2.4 S\ ey — Aot
# A Order matters!

s1.difference(s2) # s2.difference(s1)

difference_update() — same result 9UT original set update gdr.

s1.difference_update(s2)
print(s1) — {1, 3, 5}

Complete Summary — Joining Methods

Method RIS AT Original
set? dgadr?

union() aq elements | ¥ X
Tohd

update() g elements | X 4
Thd

intersection() ®wadd  common | Y X
elements

intersection_update() ®wedd  common | X 7
elements

29



Method TS AdieT Original
set? dgerdr?
symmetric_difference() Non-common 2 X
elements
symmetric_difference_update() | Non-common X 4
elements
difference() s1 ALY, s2 7Ly | Y X
oATeY
difference_update() s1 #ed, s2 ;e | X 7

AT

Set Methods

Python @& sets manipulate FIOINETS 3o built-in methods

31Ted.

1) isdisjoint()

isdisjoint() check &Idl T Gl sets FLY FIUTART common element
3g &I. Common 31¥d — False. Common s8¢ — True.

print(name1.isdisjoint(name2))
# 'Rohit' 30T 'Rushikesh' common 37gd — False

name3 = {'Pappu’, 'Shambhu'}
print(name1.isdisjoint(name3))
# name1 3701 name3 ALY SIglel common ATer — True

— False

— True

namel = {'Rohit', 'Samanth’, 'Sushant', 'Rushikesh'}
name2 = {'Rohit', 'Pappu’, 'Shambhu', 'Rushikesh'}
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2) issuperset()

issuperset() check #Xal % g&-AT set ¥ &G items original set ALY
TR . FgUTS 'HY AT 3¢ H?' § check FHar.

namel = {'Rohit', 'Samanth’, 'Sushant', 'Rushikesh'}
name2 = {'Rohit', 'Samanth'}
print(name1.issuperset(name2)) — True

# name2 ¥ TJ items namel ALY 3IRd — True

name3 = {'Rohit', 'XYZ'}
print(namel.issuperset(name3)) — False
# 'XYZ' namel &I gl — False

3) issubset()
issubset() check &ar #T original set ¥ Hd items GEAT set ALY
e FI. FgUTST 'HY Bler g H1?' § check FHar.

namel = {'Rohit', 'Samanth'}

name2 = {'Rohit', 'Samanth’, 'Sushant’, 'Rushikesh'}
print(name1.issubset(name2)) — True

# namel ¥ TJ items name2 HEY 3IRd — True

® Alissuperset(B) — A #YY B T 9@ 3Me? | A.issubset(B) — B
ALY A T GIS 37

4) add()
THhd item set ALY add +Tell add() IOIATA. Duplicate 38 o
add gId =Ie.

name = {'Rohit', 'Samanth’, 'Sushant', 'Rushikesh'}

name.add('Pappu’)
print(name) — {'Rohit', 'Samanth', 'Sushant', 'Rushikesh’, 'Pappu'}

name.add('Rohit')  # already 3¢ — duplicate add =T&r g
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5) update()
TehTgel STEd items add sITell update() aTIIATA. GEIT set, list, tuple,
dictionary IUTATE! iterable &dr Jqr.

numi1 = {1, 2, 3, 4}

num2 = {5, 6}
num1.update(num?2)

printthum1) — {1, 2, 3, 4, 5, 6}

# List 9oT &dr I
num1.update([7, 8, 9])
printthum1) — {1, 2, 3, 4, 5, 6, 7, 8, 9}

6) remove() 3o discard()
Gl=el methods item remove &IdTd — 9T error handling FEY T 3Te.

num = {1, 2, 3, 4, 5}

# remove() — item =¥ X KeyError!
num.remove(3)

print(num) —{1,2, 4,5 <
num.remove(10) — KeyError: 10 X

® remove() — item sIeFhT 3Tg IR @HET 37AT X, | discard() — safe
way, error =&l Jd.

num = {1, 2, 3, 4, 5}
num.discard(3)

print(num) # {1, 2, 4, 5}
num.discard(10) # No error
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7) del
del 81 method #TET — Python keyword 31T8. Set quiqol memory HEf
delete gial. #a¥ access ol a¥ NameError 3.

Cities = {"Tokyo", "Madrid", "Berlin", "Delhi"}
del Cities
print(Cities) = — NameError: name 'Cities' is not defined

8) clear()
clear() method set #UST T¥J items FHI&dl IUT variable memory HEY

{gal — empty set FgUfT.

num = {1, 2, 3, 4, 5}
num.clear()
printthum) — set() # empty set, NameError sIgr

® del — variable qUIYUT &s¢ glal — NameError. | clear() — variable
TEdr 9o Repmr — set()

9) Check if Iltem Exists
in keyword aT9%eT set ALY item 37§ &7 o check HTAT Al

num = {1, 2, 3, 4, 5, 6, 7}
if 2 in num:

print("2 is present")
else:

print("2 is absent")
— 2 is present
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Chapter 7 — Dictionaries

Python Dictionaries

Dictionary #guTsl key:value pairs dT ordered collection. Ycde key
unique 3TEAr 30T cTell Teh value 318d. Curly brackets { } #iedr farfgdrd,
key 31fOT value #FLY : 34
Real life example — Dictionary #¥gUTst contact list #R@. Name (key) —
Phone number (value). q &Td |ETAIH, <&@l number fAeT.

dic = {
"Rohit": "Human being",
"spoon": "object"

}

print(dic['Rohit"]) — Human being

Dictionary =T @1 se:
o Keys unique 318dTd — duplicate keys #Tgr dTeld
o Values duplicate 31 Mehdld
o Keys immutable 31HTeIT SETATd (string, number, tuple)
. Values SIUTCTE! type TAT 31 Aehelldl
. Python 3.7+ &I Dictionary ordered 378
Creating a Dictionary
Dictionary ddX uIr@rer Curly Brackets {} aRdrd. 9cde key :
value pair comma (,) & d3TeT foIfgard.

student = {
"name": "Rohit",
"age": 19,
"course": "Python"

}

print(student) — {'name". 'Rohit', 'age: 19, 'course’: 'Python'}
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Empty Dictionary
Empty Dictionary daR uIdrarer &l ways 31ed.

dl = {}

dz2

dict()

print(d1) — {}
print(d2) — {}

Accessing Dictionary

1) Single Value Access
Dictionary #HYI single value access el gl ways 37ed:

info = {'name": 'Rohit', 'age”: 19, 'eligible: True}

# Way 1 — Square brackets
print(info['name']) — Rohit
print(info['age']) — 19

# Way 2 — get() method
print(info.get('eligible')) — True
print(info.get('salary’)) — None # key AT 9T error =gl

® info['salary'] — KeyError X | info.get('salary’) — None
info.get('salary', 0) — 0 (default value) <7

2) Accessing Multiple Values — values()

Dictionary #HYedT HJ values T&HT print &Il values() method

aradld.
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info = {'name": 'Rohit', 'age": 18, 'eligible": True}
print(info.values())
— dict_values(['Rohit', 18, True])

# Loop dIa¥e:

for val in info.values():
print(val)

— Rohit — 18 — True

3) Accessing All Keys — keys()
Dictionary #YaT Td keys print #TIeT keys() method araRdrd.

info = {'name": 'Rohit', 'age": 18, 'eligible": True}
print(info.keys())
— dict_keys(['name’, 'age’, 'eligible'])
# Loop dII¥et:
for key in info.keys():
print(key)
— name — age — eligible

4) Accessing Key-Value Pairs — items()
Dictionary #&rel ¥d key-value pairs T&d print &UIell items() method

aTRATd. Ycdeh pair tuple FgUT .

info = {'name": 'Rohit', 'age": 18, 'eligible": True}
print(info.items())
— dict_items([('name’, 'Rohit'), (‘age', 18), (‘eligible', True)])
# Loop dII¥e:
for key, value in info.items():

print(key, "—", value)
— name — Rohit | age — 18 | eligible — True
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Adding New Items
Dictionary #Ed #AdlsT key:value pair add HUITATS! =Idid key assign

FATT. SR key IMAUGA 78T R off add &Id.

info = {
"name":"Rohit",
"age™:19

info["city"] = "Pune"

print(info) — {'name". 'Rohit', 'age". 19, 'city": 'Pune'}

® SR key ITERURT 3o @) fa=ir value update gl

Dictionary Methods

1) update()
update() method dictionary #FEY existing key 318« X value update

FAl. Key a8 X idid key-value pair add &dr.

info = {'name". 'Rohit', 'age": 18, 'eligible": True}

info.update({'age": 20}) # 'age' already 3¢ — value 18—20 update
info.update({DOB": 2006}) # 'DOB' sidleT key — add giar

print(info)

— {'name’". 'Rohit', 'age". 20, 'eligible": True, 'DOB': 2006}

2) copy()
copy() method dictionary @ copy ddR &dl. =l dictionary original

dictionary UreT AT 3.

info = {
"name":"Rohit",
"age":19
}
new_info = info.copy()
print(new_info) — {'name". 'Rohit', 'age': 19}
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Removing Items from Dictionary
Dictionary HT items HGUATT 4 ways 3gd. Tl A9 HIHA HTe.

i) clear()
clear() method dictionary #el T items @T&ar — empty dictionary ITgd.

Variable sTs¢ gid =Ter.

ep1 = {122:45, 123:89, 567:69, 670:69}
ep1.clear()
printep1) — {} # empty dictionary

ii) pop()
pop() method specified key dT key-value pair dictionary YT Fladr
30T removed value return &qr.

epl = {122:45, 123:89, 567:69, 670:69}
removed = ep1.pop(123)

print(ep1) . {122:45, 567:69, 670:69}
printremoved) — 89 # removed value return 3Tell

i, Key a@el aX KeyError Jal!

iii) popitem()
popitem() method dictionary #FYeT Adcar key-value pair ledr 3for
tuple FgUT return &,

epl = {122:45, 123:89, 567:69, 670:69}

removed = ep1.popitem()

print(ep1) — {122:45, 123:89, 567:69}

print(removed) — (670, 69) # e pair tuple FEULT 3HTell
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iv) del
del keyword @ YR arRdld — specific item delete f&har entire
dictionary delete.

# Specific item delete:

ep2 = {100:100, 101:100, 102:99}

del ep2[100]

printlep2) — {101:100, 102:99}

# Entire dictionary delete:

ep1 = {122:45, 123:89, 567:69, 670:69}

del epl

print(ep1) — NameError: name 'ep1' is not defined
# variable s STl

Complete Summary — Dictionary Remove Methods

Method FT FIAr Result

clear() qq items Frear Empty dict {} Tgar

pop(key) Specific key @I pair | Removed value return gl
Hredr

popitem() Qgedr pair Hear Removed pair tuple g0l

Jar

del Specific key delete Key Sdr

dict[key]

del dict quT dictionary delete Variable =S¢ giar

Membership Operators
Dictionary #FY specific key 3¢ T AT & check FUITATST in
371fOT not in operators aT9RdTd.
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info = {
"name":"Rohit",
"age":19
}
print("name" in info) — True

print("salary" not in info) — True

len() Function

len() function dictionary #FefTer UUT key:value pairs =@ JE&AT return
Hd.

info = {
"name":"Rohit",
"age":19,
"city":"Pune"

}

print(len(info)) — 3

Looping Through Dictionary

Dictionary #Her 9cds key fohar value Tsh-U& &&aA access
FOITETS! for loop ITRATA.
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info = {
"name":"Rohit",
"age":19,
"city":"Pune"
}
for key in info:
print(key) — name
age

City

Nested Dictionary

T Dictionary =41 37T g8 Dictionary 31 2rehd. ITell Nested
Dictionary #gUTdrd.

students = {
"student1":{
"name":"Rohit",
"age™:19
12
}

print(students["student1"]["'name"]) — Rohit
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Chapter 8 — Conditional Statements

What is Conditional Statement?

Conditional Statement #gUTsl TEEI condition check & CARTHR
391d9Tes code execute HIUIATHI process.

S condition True 378« dX U& block execute gidr 30T False 3&8d X
g block execute I

Real-life Example:

SR 9139 9sd 3o a¥ Umbrella .
AR Umbrella 80T IXST ATEY.

If-Else Statement

FeY FHT programmer T THIcAT expression T evaluation check
T 3Gd — True 38 & False. True 3@ dX U path, False 38
X g& path follow Il

Conditional statements ¥ Y&Iel YR 3iTec:

o if

. if-else

. if-elif-else

. nested if-elif-else

» Condition Operators

>  FgUlS greater than

<  Fgurat less than

>=  FgUlSl greater than or equal to
<= FgUTal less than or equal to
== FgUlal equal to

= FgUTS not equal to
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If-Else FH HTH FH{c?
S expression True 3 — if block T code run gidl. SIX expression
False 3/8d — else block #YT code run gIdr.

Simple if-else:

a = int(input("Enter your age: "))
print("Your age is", a)

if (@ >= 18):
print("You can drive")
else:

print("You can't drive")

elif Statement

elif FguTar 'else if' — UehIgaT SIE conditions check IF=dT 3rAcer
d¥ elif amaIdrd.

if-elif-else:

num = int(input("Enter the value of num: "))

if (num < 0):

print("The Number is Negative")
elif (num == 0):

print("The Number is Zero")
else:

print("The Number is Positive")

® if - elif — elif — else — ST&A conditions HATA X elif ATIRAT.
else Tehd 31dr 30T AFer 1T

43



Match-Case Statement

Match-case #gUTsl Python #Ye switch-case. Tl variable TIT value
JJUR IS cases handle Il case _ FgUNS default case — FHIOTART
case match =gl STl aX &T run 8idr.

X =4
match x:
case O:

print("x is zero")
case 4 if x % 2 ==

print("x%2==0 and case is 4")
case _if x <= 10:

print(x)
case _:

print(x)

— X%2==0 and case is 4

® case _ FEUTS default — if-else FYUSAT else ARET FHIH HLAll

Nested if Statement

Nested if FgUTSl T if statement TAT 37T GERT if statement 3O,
SIcgT UhIUGTT SEd conditions step by step check HITAT 3T degl
Nested if amoIdrd.

Syntax

if condition:

if condition2:

statement

44




age = 20

citizen = True

if age >= 18:
if citizen:

print("Eligible to Vote") — Eligible to Vote

Explanation:

W?ﬂ?ﬂ age >= 18 check gd. Condition True IHHATHD o if
execute glal. citizen 9uT True 3reATH "Eligible to Vote" print &id.

Short Hand if Statement

Sl %hadd Ushd statement execute W 3'1@?{, ¥ if statement TaT
line ALY ﬁg elehdl. It Short Hand if FguTdra.

Syntax

if condition: statement

age = 20
if age >= 18 :
print("Eligible to Vote")

— Eligible to Vote
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Short Hand if...else Statement

SR if 30T else gl THI line FEY fograa 31dde, aX Short Hand
if...else AR, ITelm Ternary Operator ¢d@Tel FgUTAT.

Syntax

statement_if true if condition else statement_if false

age = 16
print("Eligible") if age >= 18 else print("Not Eligible")

— Not Eligible

num = 25
result = "Even" if num % 2 == 0 else "Odd"

print(result) — Odd

® Note: Short Hand if 37107 if...else wad simple conditions ITST
graRor gieTel. Complex conditions ATET normal if...else aRedrd code
SIEd readable 31107 easy to understand Jgal.
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Chapter 9 — Loops

Loops in Python

FeY T programmer & Tsh group of statements certain number of
times execute FFY IFAT — IS loops AR, Loops o Jélel
g 37ed: for loop, while loop, nested loop.

for loop
for loop #gUTST — strings, lists, tuples, sets, dictionaries I=aTaX iterate
FLdl. FEUTH TH TH element 83 process Fdl.

name = 'ROHIT'
for i in name:
printi, end="") —> R OHIT

range() Function
range() ama& specific number of times loop run &Xdr Jdr.

for k in range(5):
print(k)
-0 1 2 3 4

® range(5) ¥gUTST 0 @ 4 — 5 include &I =8 Counting g 0 e
gE g,

while loop

while loop FguTat — f&aiel condition True 39 loop Tl g4

count = 5

while (count > 0):
print(count)
count = count - 1

Output: 5 4 3 2 1
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i=0

while (i <= 3):
print(i)
i=i+1

print("Done with the loop")

Output: 0 1 2 3 Done with the loop

i. while loop #FEX counter update (i = i + 1) FIIeT AEE TR —
AR infinite loop AT 370 program §¢ gid =Tel!

Else with While Loop
While loop d&d else 9uT arokdr Aar. siegl while loop T condition
False gId, dcgl else block run gidr.

i=0

while (i < 5):
print(i)
i=i+1

else:

print("Loop finished!")
— 0,1, 2 3,4
— Loop finished!

do-while Loop
Python &€& directly do-while loop =IT@l, 9oT while loop d9& same
behavior fRA&adr Jar.

while vs do-while ®{%:

. while — 3T condition check &I, T code run gIdr.

. do-while — 3T code Tahar run gral, #IT condition check gid.
. FgUT do-while HET code FHIT HAT Tahel Ad<hl run Bidl.
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Python #EY do-while 3rH fafEara:

i =1
while True:
print(i)
=i+ 1
if i > 5:
break
—1,2,3,45

® while True FgUTSl loop sIgHT ATeld Igdl — break 3Tedrald Uiedl.
I1Hs code FHHT HAT Tehal run Brdl.

break Statement

break statement ¥gUTSl — loop TIT HEIT SR USUT. Sicgl break I,
Jd<gr dr loop I &0f terminate gIar.

for i in range(1, 201, 2):
print(i, end=" ")
if (i == 49):
break
else:
print("Mississippi")
print("Thank You")

for i in range(12):

if (i == 10):
break
print("5 x", i+1, "=", 5%(i+1))

49



continue Statement
continue statement ¥gUTSl — current iteration skip 0T 30T ez

iteration ¥ STUT. Loop §¢ 8Id sIel, Bard o U iteration skip &d.

foriin [2, 3, 4, 6, 8, O]
if (i % 2 !=0):
continue

print(i)
— Odd numbers skip, ®ed even print gldrd

® break — loop YUTAUY &g gldl. | continue — Wed ol iteration skip
819, loop AT TEAr.

Nested Loop

Nested Loop ¥UTsl Ul loop TAT 3T GERT loop 3/HUI. Sicgl rows

30T columns aX repeated operation &TIT 3T deal Nested Loop

araddrd.

Syntax

for outer in range():
for inner in range():

statement

for i in range(3):
for j in range(2):

print(i, j)
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Output - 0 0
01
10
11
20

21

® Outer loop Ucde d&d! run glar 30T 9cdeh outer iteration TTST
inner loop o1 execute gldl.

pass Statement

pass statement FgUTST HIEIe! operation & &Il program J&
continue YUY, SIegT syntax U7 SaRIET 31l YT 3T code forgra=m
Al degl pass aroRdld.

for i in range(5):
if i ==
pass

print(i) — 0

® pass FET AL sATel. dl Berd placeholder FgULA aATITell ST
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else in Loop

37907 if statement HlEd else aRdl § ARId 3Te. 99T Python #FLY T
unique feature 3¢ — for loop 37fOT while loop dldd YUT else ATRAT
Jdl. § 3 programming languages ALY Add — Python specific 31Tg!

else in loop FgUISt FII?

Loop successfully complete SITell — FgUTSl HIUTATE! break statement
37TelT =8l — X else block run gidl. SR loop HEY break 3Tel X else
block skip grdr.

Syntax:

for counter in sequence:
# for loop dT code
else:
# loop break &A™ dUedTa’ run grar

for i in range(5):
print(i)
else:
print('Sorry no i')
-0 1 2 3 4
— Sorry no i
# Loop successfully 9alT — else run STe!

for i in range(5):

if i ==
break # i == 3 3TeATAX loop break
print(i)
else:
print(loop ¥9T) # break 3iTell — else skip!
-0 1 2

# Break 3fTell #gUL else run STell =gl
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Real-world use — Search &3l

numbers = [1, 3, 5, 7, 9]
search = 4

for num in numbers:
if num == search:
print(f"{search} found!")
break
else:
print(f"{search} not found in list!")

— 4 not found in list!

® else in loop — break 31Tl aTgl Il confirmation ¢ar. Searching,
validation IJTETST TJ useful!
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Chapter 10 — Functions, Recursion & Variable Scope

What is Function

Function #gUTal T block of code ST @I specific task perform
FXAl. SIcgT rell call Il degrd dl execute gldl. AIST program BT
BT parts ALY divide FIUITHS functions AT, ATHS code
grarger AT maintain FIAeT AMGT ST,

Real-life Example — S/ mixer o dd1d9Té! buttons 31 &dTd (grind,
juice, blend) 3TfOT Ycde button EdedTaX A HIH gid, dad

function T call Feamay ar AT XTds task AT

Syntax

def function_name(parameters):
# code

return value

def greet():

print("Hello, Welcome to Python!")

greet() — Hello, Welcome to Python!

® Tip: Function sig#T def keyword & g& gIdl 30T code HEY
reusability 3frorar

54



Built-in Functions

Built-in Functions #gUTsl Python #Ed 3l dOR 3 &elall
functions. g function 3MIeATeT Fad: foIgmdl dmeTd I, dF I araRdr
Jdrd. 3aT. print(), input(), len(), type() TNR.

print(len("Python")) — 6

print(type(10)) — <class 'int>

® Tip: Built-in functions aTIRUITHTET A9Tes FIglal dIAR hd AT AT,
d Python #FEY 3 39eledl 3EAId.

input() Function

input() function aTa®sT user &g« keyboard gaR data ® Idl. &
function S STET BT hel oIl o agAT String TA®ITT return Fd, HT
user sf number TET el oI,

Syntax

variable = input("message")

name = input("Enter your name: ")
print("Hello,", name) — Hello, Rohit

# (user = "Rohit" €8T dhel )

® Tip: input() AT AUTY value AFHT str 3r@d. Number gaT 3 el R
int() faT float() aTg®sT convert FIE AT,
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int() Function

int() function TETEAT value T integer ALY convert Fdl. String
AT number f&ar decimal number, int ALY SEAUITATSr € function

ara{drd.

Syntax

int(value)

age = int(input("Enter your age: "))
print(age + 1) — 19

# (user I 18 TIBY dhel N)

® Tip: int() o decimal point 3/ &elell text (3aT. "18.5") fell aX error
It

float() Function

float() function value &T decimal number #EI convert &dl.

Syntax

float(value)

price = float(input("Enter price: "))
print(price) — 99.0

# (user ¥ 99 TIBY shel N)

@ Tip: float() @ valid number f&er AT @ ValueError Id.
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print() Function

print() function screen aX output SETUITATS! ATRTd. ALY
multiple values comma & d31& &l JdTd, o 3MUIT space A IS

print gidrd.

print("Name:", "Rohit", "Age:", 19) — Name: Rohit Age: 19

print() #EY sep 30T end ATATI parameters 90T 3 HATH, SATHDS

output @T format sGeldT Jdl. sep values HE separator dlaar
3770 end ATE FIT IS o AT,

print("Python", "is", "fun", sep="-") — Python-is-fun
print("Hello", end=" ")

print("World") — Hello World

® Tip: end T default value "\n" 318d, FgULTT Ycdeh print() S 3TAI3TT
AdleT 3 Ad.

User-defined Functions

User-defined Function #gUTal programmer Tdd: ddX &Il o function.
Built-in functions TIT 3dc, g function 3T9UT 3T9edl dl{o?agau Tad:

fofgar.

Syntax

def function_name():

# code
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def wish():
print("Good Morning!")

wish() — Good Morning!

® Tip: Function @ 1@ sg#T meaningful &dTd, FgOTST code ATATIAT
AT ST,

Function Calling

Function dIR $edlddl dl IcI&T run HIOIATETST call AT ofTerdr.
Function name #dX parentheses ()ﬁiﬁ ar call #Xdrd. Function erd
define shedTeT FIET BId A6l — call HedraT ar execute gidr.

Syntax

function_name()

def add():

print(5 + 3)

add() # function calling — 8

® Tip: Tshd function g4 ddedT daaT call ar Idr.

Function Arguments

Function T call &RdlAAT HTIUT <ITell &gl values Iadal, el
Arguments FgUTdTd. Function define Xdl=ll parentheses #FLY
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forfgetear siaier Parameters #guTard. Python #&X Arguments o
AEId: IR 9K 3¢ — Required, Default, Keyword 30T Variable-

length Arguments.

def student(name, age):

print(name, "is", age, "years old")

student("Rohit", 19) — Rohit is 19 years old

® Tip: Parameter ¥gUTSt function define #dITd #ATd, 30T Argument
FgUTar function call #dET fgelell actual value.

Required Arguments

Required Arguments FgUTSl function call dTSAT AT STITOTIY
arguments. T3de& parameters 3 fdded arguments call adT=T

ST reTdTd, AR error Al

Real-life Example — S/ ATM # 38 &red=r PIN T required
378d, S8R transaction 8l #Tgl, d&@d Required Argument Geanferara
function T T ATal.

def add(a, b):
print(a + b)

add(5, 3) — 8

® Tip: Arguments o7 TEAT 30T order glwgl parameters @Ed match
CACINCIEIGIGH
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Default Arguments

Default Argument #FguTst function define dl=ra parameter o
T& default value el 318, Call FHIAET Ar@TST value fEelt a6y &
g/ default value arqel JTd.

Real-life Example — ST Swiggy aX order &dl=T "Extra Spicy"
Hifdrdel sér aX normal spice level 3dl, T8 value o fGeamd function
=t default value aToRelr SiTd.

Syntax

def function_name(parameter=default_value):

# code

def greet(name="Guest"):

print("Hello,", name)

greet()— Hello, Guest

greet("Rohit") — Hello, Rohit

® Tip: Default Argument sigHT parameter list ALY AGEr Sarar.

Keyword Arguments

Keyword Arguments HEJ 31T90T argument ¢dlell parameter T sI1d
fogeT value &ct. JI> arguments HIVTATET order HEA feel Y
UTeldTd.
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Real-life Example — STH T@Er Form T Name, Age, City
HIVCATE! order ALY #RAT Ud HRUT Ycda field o label 3r&dl, add
Keyword Argument HEJ #Tq feedreas order HeX &idl e,

Syntax

function_name(parameteri=valuel, parameter2=value2)

def student(name, age):

print(name, "is", age, "years old")

student(age=19, name="Rohit")

— Rohit is 19 years old

® Tip: Keyword Arguments araiedi Python o sITAId&eTd shadd hIOTT
value F& S, #gUA order SeeTell cRI HIET B IS =ITel.

Variable-length Arguments (xargs)

Fefl el function & fRdT arguments JUTR 3Med & 3T AT
. 370 I «args ATRETE. A1 function THES JTE arguments
Ul tuple TIT TI®ITT EAIHRAT.

Real-life Example — S Grocery bag #ed fhcigl a& el AdTd,
aad xargs ALY fHAET arguments Irsddr AdTd.

Syntax

def function_name(*args):

# code
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def add_all(*xnumbers):

print(sum(numbers))

add_all(1, 2, 3) —6

add_all(10, 20) — 30

® Tip: »args AU =I1d "args" Felar oddl Ud, YuT+ g symbol Hgeara
3R,

Keyword Variable-length Arguments (**kwargs)

»xkwargs arg®aT function FEY gl Keyword Arguments Tepr
dictionary TIT ¥G®ITA UISadm Adrd. ALY key 30T value Sleal

IGEGIGE

Syntax

def function_name(**kwargs):

# code

def info(**details):
for key, value in details.items():
print(key, "-", value)
info(name="Rohit", age=19)
— name - Rohit

age - 19
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® Tip: «+kwargs Ha function o fix arguments & &aT fahciel named
values 9T&ddr Jdrd.
Return Statement

Return statement a9&=l function HYT TEET value STEY Trdael
STd. Return 3Tedmax function T execution A< ATEAl, AT

code &Y run gid ATEr.

Syntax

return value

def square(n):
return n * n
result = square(5)

print(result) — 25

® Tip: Return statement dcX fafgelel code HHT execute g =Tal.

Difference between print() and return()

print() el value screen aX Er@ddl, dl value FSgr store I
ATEY. return ATT value function TIAT §1gT IT&aAr, Sif g¢ variable e

store &% ATRAT Ad.

def add_print(a, b):

print(a + b)
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def add_return(a, b):

return a + b

add_print(2, 3) —-» 5
result = add_return(2, 3)

print(result) — 5

print() return

Value weFd screen a¥ ar@ddr Value function =aT 91gT 9raadr

Value €T store gId #ATET Value variable #&Y store &dr dd

qe TRl AT AR Ye calculation HTSN aTaRar Id

@ Tip: %l SHUITATST print() AR, & value ATRII A
dX return a9,

Enumerate Function

enumerate() function loop TTelAdAT Ycdeh item TEd <ITAT index

qoT &l A item ATOT ST position Eleel Tehe THawl.

Syntax

enumerate(sequence)

fruits = ["Apple", "Mango", "Banana"]
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for index, fruit in enumerate(fruits):
print(index, fruit) — 0 Apple
1 Mango

2 Banana

® Tip: enumerate() ALY start value 99T ¢aT Ad, 3aT. enumerate(fruits,
start=1).

Lambda Function

Lambda Function ¥gUTSY =lTd #@clel (anonymous) B¢ function. g§ TehT

Syntax

lambda arguments: expression

square = lambda n: n * n

print(square(5)) — 25

® Tip: Lambda function € return keyword foIgra ofrerd =Tar,
expression dT result 33T return gdl.
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Lambda Limitations

Lambda function FEI ®ard Tehd expression foifgdr Jdr. I&AEd Tt
NAIT if-else ARET BIET condition AT A, 90T multiple statements
fhaT loops eTehdl A ATEId. HIS 30T complex logic 3™« @R normal
function aTRUTT IR 3.

check = lambda n: "Even" if n % 2 == 0 else "Odd"

print(check(4)) — Even

® Tip: & BICAT, one-line HHAMATET Lambda aToRTaT.
Local Variables

Local Variable FguTal function =aT 37Td define aholalT variable. &T
variable ad &7 function TIAT 3T JT9TdT Adl, dgL ITAT access
Agar.

Real-life Example — S8 &<l T AT Flelldell d& HeFd AT
@rold araar A9, a8 Local Variable Bad < function =T 3T
CISEGIIE I

def show():
message = "Hello from function"
print(message)

show()

print(message)

— Hello from function

NameError: name 'message' is not defined
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® Tip: Local variable Wed TaTe function YR HATRET 3r&ar — function
HYeIT &7 Y IS¢ giar.

Global Variables

Global Variable ¥gUuTst function TIT §TeY define aveldll variable.
gl variable HqUT program #EY FaeTel access T AT — function =T
3||E¢\| oE ;\ )

Real-life Example — ST ERTcliel TEIET a6 HYUT BRI $HgeTe! araicl
I, THT Global Variable HYUT program #HEI access &Il Adl.

message = "Hello Global"
def show():

print(message)

show() — Hello Global

® Tip: Global variable function TaT 3Tsl %eFd read &HIAT Adl, AT
value SGeTgdl 38 X global keyword aToRTd ETd.

global Keyword

Function =41 3T« Global Variable = value SeelrI=l 38

X global keyword araRTd &M9Td. § keyword =T aT9RdT value SGeodrT
Yol Fell X Python T 7disT Local Variable daR &ar, 3mfor

original global variable scold =Tar.
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Syntax

global variable_name

count = 0

def increase():
global count

count = count + 1

increase()

print(count) — 1

® Tip: global keyword arRedTfAarT function TIAT 3T original global
variable seordr Id =Ter.

Recursion

Recursion FgUTS function Tad:e T call XAl FAST problem BicAT
BICAT HRNHAEY TIgel HISIUATHTS! Recursion dMdld. Ycdeh recursive
function o T Base Condition 3T &eTd, sleId] dr infinite da&T call

g T,

Real-life Example —

ITRATHAR IRAT ST HT THrd image = TiAT Yol Yool &&T e,
d@a Recursion #EY function Fad:oll Y=gl Y=gl call FIcl.
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Syntax

def function_name(parameters):
if base_condition:
return value
else:

return function_name(smaller_parameters)

def factorial(n):
if n <= 1:
return 1
else:

return n * factorial(n - 1)

print(factorial(5)) — 120

® Tip: Base Condition sT&el a¥ RecursionError Iar — function HY=r
YT ATer.

69



Chapter 11 — Functional Programming Tools

Functional Programming #gUTal functions T a9 &&el data @
operations perform @I programming style. I code ©IeT, clean
30T reusable STal. Python &€ map(), filter() 30T reduce() &
Functional Programming o & tools 37gd.

Real-life Example:

HHST TH class AUAT ¥ fagaredi=ar marks #LA 5 marks add
FIA 3Ed. T mark manually SGIUITIET Teh function dIR kel
ar a9 marks aX apply &0r @19 0T el 3/@d. Functional
Programming #%Y g9 HF map() IREAT tools = el STd.

® Note : Functional Programming #&J original data Sgelvdrgeir
odleT result IR el ST, AHD code SIE readable 31T maintain

FIICIT GraT grdr.

map() — 935 Element a¥ Operation

map() FgUTST U factory worker ARW@ 37g. Assembly line @ 9
item JAY, worker cITaR same operation &AL, map() IUT J&ET — list
TIT 9% element aX same function apply &dr.

Syntax:

map(function, iterable)

Without map — Problem:

numbers = [1, 2, 3, 4, 5]

squared = []
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for num in numbers:
squared.append(num *x 2) # manually loop — boring!

print(squared) — [1, 4, 9, 16, 25]

With map — Solution:

numbers = [1, 2, 3, 4, 5]
squared = list(map(lambda x: x ** 2, numbers))
print(squared) — [1, 4, 9, 16, 25]

# TS line AL 7

More Examples:

# Cube of each element:
I =11, 2, 4, 6, 4, 3]
cubes = list(map(lambda x: x ** 3, I))

print(cubes) — [1, 8, 64, 216, 64, 27]

# String T uppercase:
names = ["rohit", "rushikesh", "sakshi"]
upper = list(map(lambda s: s.upper(), names))

print(upper) — [ROHIT', 'RUSHIKESH', 'SAKSHI']

# Celsius O Fahrenheit:
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celsius = [0, 20, 37, 100]
fahrenheit = list(map(lambda c: (c * 9/5) + 32, celsius))

print(fahrenheit) — [32.0, 68.0, 98.6, 212.0]

# Numbers double FIOT:
nums = [5, 10, 15, 20]
doubled = list(map(lambda x: x * 2, nums))

print(doubled) — [10, 20, 30, 40]

i. Important — map() T& map object return Fqr. List SETTeT list()
ALY convert TG SRETAN list(mapy(...))

filter() — Condition quT #RUY Elements &0

filter() #guTal Aol ARG 31,  Hal TSAE — HIS HUT dTeY
TgdTd, S 3Td SIard. filter() 90T 8T — condition True 31l oo
elements @I, ST SITATd.

Syntax:

filter(predicate, iterable)

Without filter — Problem:

numbers = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
even = []

for num in numbers:
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if num % 2 ==
even.append(num)

print(even) — [2, 4, 6, 8, 10]

With filter — Solution:

numbers = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
even = list(filter(lambda x: x % 2 == 0, numbers))
print(even) — [2, 4, 6, 8, 10]

# TS line AL 7

More Examples:

# 3 9&m AlS numbers:

I =11, 2, 4, 6, 8, 13]

result = list(filter(lambda a: a > 3, 1))
print(result) — [4, 6, 8, 13]

# Positive numbers only:

nums = [-5, -3, 0, 2, 4, 7]

positive = list(filter(lambda x: x > 0, nums))

print(positive) — [2, 4, 7]

# 5 U&T STEd length 3Tdeclel words:

73




words = ["'hi", "python", "code", "programming", "Al"]
long_words = list(filter(lambda w: len(w) > 5, words))
print(long_words) — ['python', 'programming']

# Odd numbers:

nums = [1, 2, 3, 4, 5, 6, 7, 8, 9]

odd = list(filter(lambda x: x % 2 != 0, nums))

printlodd) — [1, 3, 5, 7, 9]

® map vs filter ™&: map() — Tcd% element transform FIAT (TS
Jard). filter() — condition YUT FRORT AdTd (FAT AdTd).

4. reduce() — List o Ter Value LY Reduce &0l

reduce() FgUTST snowball IR 378. SHERIGERT TTell AT Tcdeh dobr
snow Y3s1 AT gldl. reduce() 90T ddd — list AU elements Teha
combine #Xd AT S9dd THT value Jgd ATl

b reduce() built-in FATET — functools module #EET import &E ST

Syntax: reduce(function, iterable)

from functools import reduce

» Step by Step FH HTH Fal:

from functools import reduce

numbers = [1, 2, 3, 4, 5]
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sum = reduce(lambda x, y: x + y, numbers)

printf(sum) — 15

# Step by step:

— Step 1: 1 +2=3
— Step 2: 3 +3 =6
— Step 3: 6 + 4 = 10

— Step 4: 10 + 5 = 15  # Final answer!

More Examples:

from functools import reduce

# Maximum number find &or:
nums = [3, 7, 2, 9, 4, 1]
maximum = reduce(lambda x, y: x if x > y else y, nums)

printf(maximum) — 9

# "I numbers multiply:
nums = [1, 2, 3, 4, 5]
product = reduce(lambda x, y: X * y, nums)

print(product) — 120 (1x2x3x4x5)

# Strings join &I
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words = ["Hello", " ", "World", "!"]
sentence = reduce(lambda x, y: x + y, words)

print(sentence) — Hello World!

map vs filter vs reduce

Function | ¥Fgorat Input —Output Example

map() Transform each [1,2,3] — [1,4,9] Square of each
element

filter() Select elements [1,2,3,4] — [2,4] Even only
only

reduce() Combine to one [1,2,3,4] — 10 Sum of all
value
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Chapter 12 — Exception Handling

Exception Handling

Program run 8T unexpected errors IdTd — IATAT Exceptions
FguTaTd. Exception handling #¥gUTal IT errors o gracefully handle FIOT
— program crash 813 o ¢UT 3f0T user & meaningful message UT.

Common Exception Types:

Exception FY Iar

ValueError gehraT value — STH int("abc")
ZeroDivisionError 0 = divide el

TypeError T data type

KeyError Dictionary LY key =Tgr
IndexError List =T invalid index

FileNotFoundError File Graselr =gr

NameError Variable define ahelell AATE!

AttributeError Object dT attribute =g

» try-except Block
. try block — @ code fafgara St error I3 erhal.
. except block — error 3TedTax & code run gIdr.
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Structure:

try:
# error I3 AHUTRT code

except:

# error ATeITAY Y °h{|¢|'€j

Example — Multiplication Table:

a = input("Enter the number: ")

print(f"Multiplication table of {a} is:")

try:
for i in range(1, 10):
print(f'{a} x {i} = {int(a) * i}")
except Exception as e:

print("Sorry some error occurred")

print("Some imp lines of code")

print("End of Program")
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Case 1 — User & '5' el

—-5x1=5

— 5x2=10 .. and so on
— Some imp lines of code

— End of Program

Case 2 — User & 'abc' e

— Sorry some error occurred # except block run STelT
— Some imp lines of code # program crash =gl Sre!

— End of Program

@ try-except TIGT 'abc’ TTehel 31T X program crash el 31!

try-except #Hab program gracefully continue gId.

Specific Exception catch &0l

try:
num = int(input("Enter number: "))
result = 10 / num
print(result)

except ValueError:

print("Please enter a valid number!")
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except ZeroDivisionError:
print("Cannot divide by zero!")
except Exception as e:

print(f"Unexpected error: {e}")

® J9TeAT errors TS ddlad except blocks aTa®eT specific messages
&ar Aara!

else Block

else block T try...except Hled aTaT STAl. S try block #FLY

FIUTART exception 31Tell s1Tgl, X else block execute gidl. SR
exception 3TTell, dX¥ except block execute gIAT 30T else block run &1

ATE.

Syntax:

try:
# risky code
except ExceptionType:
# handle exception
else:

# execute if no exception occurs
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try:
num = int(input("Enter a number: "))
print("You entered:", num)

except ValueError:
print("Invalid Input!")

else:

print("Program executed successfully.")

Output 1 (Valid Input):

Enter a number: 25
You entered: 25

Program executed successfully.

Output 2 (Invalid Input):

Enter a number: abc

Invalid Input!

® clse block Hed dcgT execute BIArl Siegl try block HEY HIUTAET
exception I TEN.
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finally Block

finally block & try...except Aldd aTraelm Siiar. Exception 3fTelr

fohar ATEr 3mel, X finally block ig#T execute gldY. Cleanup HFHTHISY,
S file s¢ FXOr fhar database connection close &0, finally block
ara¥did.

Syntax:

try:
# risky code
except ExceptionType:
# handle exception
finally:

# always executes

try:
num = 10/ 0
except ZeroDivisionError:
print("Cannot divide by zero.")
finally:

print("Program Finished.")

Output:

Cannot divide by zero.

Program Finished.
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Another Example:

try:
print("Hello Rohit")
finally:

print("Execution Completed.")

Output:

Hello Rohit

Execution Completed.

® finally block sig# execute 8Idl, HIT exception 3Telr 31@Y fhar =&y
raise — Custom Error Raise &vor

Feft el 3MgeaTer TaT: error raise FIAT 31 TAT — specific invalid
condition LY program & WRMFT I A &I ‘g Tohrd 3¢, Y& 53
Tehrg.!

salary = int(input("Enter salary amount: "))
if not 2000 < salary < 5000:
raise ValueError("Not a Valid salary")

1500 — ValueError: Not a Valid salary

# salary

# salary = 3000 — code Y& ®Te{ Igail

® raise keyword aTI%eT HIOTART built-in exception manually trigger
&L A4l Input validation HTET TT usefull
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Defining Custom Exceptions

Built-in exceptions =Tél Xl degl AT custom exception classes STl
JdTd. § Exception class inherit &% doAadd.

Syntax:

class CustomError(Exception):
# code
pass

try:
# code

except CustomError:

# code

Example:

class InvalidAgeError(Exception):

pass

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

try:
if age < 0O:
raise InvalidAgeError("Age cannot be negative!")

if age > 150:
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raise InvalidAgeError("Age cannot be more than 150!")
print(f*Valid age: {age}")
except InvalidAgeError as e:

print(f"Error: {e}")

® Custom Exceptions — Code more readable, specific errors @T

specific names, Large projects #LY debugging easy gidi!
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Chapter 13 — Modules, Packages & Virtual Environments

What is Module?

Module #gUTal T Python file (.py) ST related functions,
variables 30T classes U 3dd — SIUIh&eT AT code o g&=aTl
program HEY reuse T JSdl.

Real-life Example:

math module #EI mathematical functions 3ed, random module #FLY

random number generation 37§ — qFgrell scratch UTHel SeTdrdel !
Module ITRUIA HIC:
- Code reuse — Uahal Tolgl, 3aieh f&HO araRr

- Organized code — related code T&Td file HALA

- Easy maintenance — Tehl ool sgerel I TdTdidhs update

Types of Modules

Python #ET modules die YR 3AdId:

Built-in Modules — Python dledd AdTd, d916 install FTIT eI,

import math
import random
import os

import datetime
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External Modules — Third-party olieieil Seldelel. aTIRIAY 3TeATE 3TER
install G 9T,

pip install pandas
pip install numpy

pip install requests

User-defined Modules — %1 ¥dd: seidelel modules.

# A Tad:= greet.py file #gUTslar module!

Creating Your Own Module

Fad: A module SHIUT U AT 31§ — Teh AdleT .py file sefar 3o A
functions forgT!

Step 1 — mymodule.py =TT file Sear:

# mymodule.py
def greet(name):

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

def add(a, b):
return a + b

fav_language = "Python"
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Step 2 — &= file ALY import #:

import mymodule

mymodule.greet("Rohit") — Hello, Rohit!
print(mymodule.add(3, 4)) — 7

print(mymodule.fav_language) — Python

® cigl files T folder #LY 3ETSAT!

Importing Modules

Python #EY modules import XTI 3aieh ways 3Ted. Tcdhrd
FRIC ddTes Ted.

1) Basic import

HaTd simple way — qUT module import gidl. Use &l
module_name.function() 3/ feigra a9,

import math
result = math.sqgrt(9)
print(result) — 3.0

print(math.pi) — 3.141592653589793

2) from keyword — Specific Import

Specific function f&har variable import @RIl from keyword aTaRdrd.
quT module load BT #ATET — ek §a o import 8ld. Memory efficient
e,
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from math import sqrt, pi

result = sqrt(9)

print(result) — 3.0

print(pi) — 3.141592653589793

# math.sqrt() ¥gsiT directly sqrt() — simpler!

3) Importing Everything — *(Wildcard)

* dI9&eT module e TS import FIAT Ud. 90T § generally not

recommended!

from math import *
result = sqrt(9) * pi

print(result) — 9.42477796076938

b+ ST TBFA? T function FgeT 3Tell T Fadd #Tel. Two

modules HET same name 38 X conflict 8idl. Code THSTIT FHAIOT
gran

4) as keyword — Alias

Module < short nickname ¢TIl as dM9Idld. Long module
names SN U 39 3TE.
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import math as m

result = m.sqgrt(9)

print(result)

print(m.pi)

# Data Science #EY popular aliases:
import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

® as aXeTHS code shorter TOT readable gid!

5. dir() Function

dir() function module FeAT FIeAT available functions 37O
variables T list grEaa.

import math

print(dir(math))

— [_doc_ ' ' loader_', 'acos', 'acosh’, 'asin’,
'atan’, 'ceil', 'cos', 'degrees’, 'e', 'exp',
'floor', 'log', 'pi', 'pow', 'radians', 'sin’,
'sgrt’, 'tan’, ...]

print(math.nan) — nan
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® AT module explore XA dir() U 3Ugerd 3¢ — module FEY
STeFehT T ST available 378 @ Tehl sTolld fegd!

6. if name ==% _ _main__"”

¢ Python #Eel Teh U important pattern 3¢ ST professional
code ALY AgHAT fgadl.

Problem &1 37g7?

q U Python file helper.py Seidcid SaTd &Ml functions 3ed. o
directly run s — HI1 code run gld. 90T GEAT file o & file
import el (import helper) oX faaT code 9UT automatically run giar! &
Tehl 3T

__name__ variable FgUTSl &I?

Python #¥Y __name__ & built-in variable automatically set grar:

e File directly run &%ell - _name__ ="_main__"
e File import el —» __name__ = file @ s/ (module name)
def main():

print("Running script directly")

if _name__ =="_ main__ "

main()
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Case 1 — File directly run el

__name__ =" main__
— if condition True — main() call gdl

— "Running script directly" print gidr

Case 2 — File import el (import myfile):

__name__ = "myfile"

— if condition False — main() call g/d &l ¥

— I print {1 TeT

® & pattern aTReITHS JHAT module safely import FIAT I —
unwanted code run g =Tar!

7. What is Package?

Package #gUTol modules @T U organized collection — Ta folder
SATd related modules T&hT ddelel 3TEAT.

Package Structure:

mypackage/
__init__.py — ¢ file 31007 BT 3Tl

greet.py
math_utils.py

file_utils.py
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b, __init__.py — & file folder & Python package ¥gU[ 3ils@dd. or
RepraAT 3r8el A =Meld — 9T ol 31907 3T 318, Python 3.3 qdf of
mandatory gIdl. 31dT technically mandatory =Tgr (namespace
packages), 9UT best practice ¥gU T — UMD code clear foT

organized Tgarl

Package import ol

from mypackage import greet
from mypackage.math_utils import add
greet.greet("Rohit")

print(add(3, 4))

® Package #FgUTsl modules dT library — §33T projects #FLY code
organized &ardell packages TJ 3YFeFd HHC!

8. pip — Python Package Installer

pip FEUTST Python =T official package manager — 3ciaica%el
external packages download 31107 install &Il ATIRAT.

Common pip Commands:

pip install package_name # Install
pip uninstall package_name # Uninstall

pip install package==1.0.0 # Specific version install

93



pip install --upgrade package # Update to latest version

pip list # Installed packages list
pip show package_name # Package info
pip freeze # requirements list (for sharing)

pip freeze > requirements.txt # Save to file

pip install -r requirements.txt # Install from file

Examples:

pip install pandas

pip install numpy

pip install requests

pip uninstall pandas
pip list

— Package Version

® requirements.txt FgUTST project TIT HI@AT dependencies dT list —
ga-ITell project share sedTay o pip install -r requirements.txt run
HIATT 30T IS automatically install grd!
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9. Virtual Environment

Virtual Environment #gUTal ThT Python project &SI isolated,
independent environment. 9cde project o ¥dd:d packages 3TOT

versions 3ddld — el projects aX effect g =ITar.
FT ATAT?

Project A o Django 3.0 gar 37for Project B & Django 4.0 gaT —
Glegl Thrd system a¥ &4 install HIIA? Virtual Environment!

Virtual Environment — Commands:

# Create:

python -m venv myenv

# Activate (Windows):

myenv\Scripts\activate

# Activate (Mac/Linux):

source myenv/bin/activate

# Install inside env:

pip install package_name

# Check installed packages:

pip list

# Deactivate:

deactivate
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# Delete (simply delete folder):

rm -rf myenv

Visual Representation:

System Python

Project A (venv_a)
Django 3.0
numpy 1.20

Project B (venv_b)
Django 4.0
numpy 1.24

® Best Practice — 9cd& oAdld project TS FA:AT virtual environment
SeTal. I1H package conflicts & gIUTR ATEICT!

i, Virtual environment activate &edmaX terminal #LY (myenv) 374
& — #gural JHT virtual environment TIAT 3T 37T,

96



Chapter 14 — File Handling & OS Operations

File Handling — Opening a File

File handling ¥gotat — Python program HYT files create 0T, read
$IUT, write HIUT TOT close HIUT. Real world applications #EY data
persistent dardell files aTaRdTd.

open() Function — Syntax:

f = open('filename.txt', 'mode’)

File Modes

Mode Symbol | FI FIAr File 8« &
Read r File read adr Error 3Jar
Write w File write &Idl (overwrite!) ATl SeTddt
Append | a aer content add FHIAT AT SeTaar
Create | x IdleT file Setad —

Text t Text mode (default) -

. w mode FLY file open ahell X existing content permanently delete
gidil Append a mode safe 3¢ existing content HTY.

read() — 0T File Read &0l

# Method 1 — Manual close:

f = open('myfile.txt', 'r')

text = f.read()

print(text)

fclose() # =g close FIOT important — memory leak I/

read() method qUT file Teherer read &al 30T string UL return .
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# Method 2 — with statement (Recommended!):
with open('myfile.txt', 'r') as f:

text = f.read()

print(text)
# with block @9eara} file automatically close gl

# Partial read:

with open('myfile.txt', 'r') as f:
first_10 = f.read(10) # dfgel 10 characters read
print(first_10)

® with statement =gHl prefer & — file automatically close gk,
exception 3TTelr ad!

readline() — T Line Read ol
readline() method T& ddI T line read #Xdl. Multiple lines &Tér
loop ATIdTd.

f = open(‘myfile.txt', 'r')
while True:
line = f.readline()
if not line: # empty string FgUTat file Tl
break
print(line, end=") # end=" — extra blank line TTBUATATE
f.close()

# readlines() — &d lines list #LA:
with open('myfile.txt', 'r') as f:
lines = f.readlines()
for line in lines:

print(line.strip()) # strip() — \n remove &l
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writelines() — Multiple Lines Write 0T
writelines() method strings =T list AYEAT &G strings file ALY write
FIdr. write() Ted string fafgdl, writelines() list fafgdr.

with open('myfile.txt', 'w') as f:
lines = ['Hello\n', 'World\n', 'Python\n']
f.writelines(lines)

# 4 \n FET fGel TR WIS THE line ALY A

# e

lines = ['line1’, 'line2', 'line3']

— File #3LA: "linelline2line3"

# S

lines = ['line1\n', 'line2\n', 'line3\n']

— File #EY: 9cdeh AT line aX!

seek() — File #EY Position Move &Ror

seek() function #guTal file ALY cursor specific byte position aX
move &Xdl. File T& tape AR 3g — seek() = tape TIAT IR
position aX jump T Al
Syntax:

f.seek(offset, whence=0)

. offset — fhdear byte aX =T
. whence — 0 = beginning (default), 1 = current, 2 = end

with open('myfile.txt', 'r') as f:

f.seek(10) # 10th byte a¥ ar

data = fread(5) # <IIcRd 5 bytes read
print(data)

f.seek(0) # Beginning o 9QXd ST
full = f.read()

print(full)

# File clsIer read aOr:
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with open('myfile.txt', 'r") as f:
first_read = f.read()
f.seek(0) # Beginning o 9¥d ST
second_read = fread() # Wd read gid!

seek(0) FgUTSl file AT beginning o ST — file W Fearchargs read
Il U useful!
tell() — Current Position STolT €Oy

tell() function #gUTSl file HEX HEAT cursor FS 3¢ o byte number
FqEY FHETAL seek() Aidd dMa&eT specific positions bookmark &dT JdTd.

with open('file.txt', 'r') as f:
print(f.tell()) — 0 (beginning)

data = fread(10)  # dfgel 10 bytes read
print(f.tell()) — 10 (10 bytes Y)

# Position save &1
current_position = f.tell()

# 3UTET read 0
more_data = f.read(5)
print(f.tell()) — 15

# Saved position d¥ IId SIT
f.seek(current_position)
print(f.tell()) — 10 (Wd 10 W)

® seek() 37T tell() Teha aAT9EA file TIAT specific positions aX precisely
navigate &¥dT Iar — large files process FIATEAT gy useful!
truncate() — File Cut &0t
truncate() ¥gUTSl file & specified size 9¥d cut #UT. SJEART content
permanently delete gidr.
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with open('sample.txt', 'w') as f:
fwrite(Hello World!")  # 12 characters feifger
f.truncate(5) # had dfgel 5 bytes oa
with open('sample.txt', 'r') as f:
print(f.read())
— Hello # "Hello World!" #Ys %hed "Hello" Tfget!
# File empty &IOT:
with open('myfile.txt', 'w') as f:
firuncate(0)  # qUT empty

® truncate(0) FgUTSl file qUIYUT empty &7 — content delete 9T file
exist Tgd!

File Handling Methods Summary

Method FI FIAl
open(file, mode) File open &ar
f.read() qu file read
f.read(n) n characters read
f.readline() T line read
f.readlines() ad lines list ALY
f.write(str) String write
f.writelines(list) List of strings write
f.seek(n) n position a¥ ST
f.tell() Current position
f.truncate(n) n bytes 9dd cut
f.close() File close
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OS Module in Python

OS module #FgUTat Python T Ts powerful built-in library it
operating system @d&d directly interact SUITETSN functions provide
&I, Python code dma%sl folders seidul, files delete &<UT, system
information fA®auT — § IS os module & HLAT Ad.

OS Module &1 #Agvard 3MR?
. Real world projects #EY data files ALY save AT ART

. Project structure §=1dul, logs manage <ol
o Automation scripts, web scrapers, data pipelines — TSNS
CINEGIGH

import os  # Sg#Y 3mel import FIE ARTAT

1) os.mkdir() — Directory s=iqor

mkdir() FgUTsT 'make directory'. Teh =Tdiel folder S=iadl. Folder already
3 O FileExistsError 3a.

import os
os.mkdir("data")
# "data" aTaram folder current directory HFEY Soel

Practical Example — 100 sub-folders s«qul:

import os
# 3l "data" folder 3¢ &I check T
if not os.path.exists("data"):
os.mkdir("data")
print("data folder created!")
# 100 sub-folders &elar
for i in range(0, 100):
os.mkdir(f"data/day{i}")
# data/day0, data/day1, ... data/day99 selcirer

os.path.exists() 3T check 0T best practice 37g — FileExistsError
CIBUITHTS!!
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2) os.path.exists() — File/Folder Check &30t
0s.path.exists() ¥guTst — f&eledr path X file fhar folder exist &ar
®T O check dl. True (exist) far False (not exist) Jar.

import os

# File check:
print(os.path.exists("myfile.txt")) — True or False

# Practical use:

if not os.path.exists("output"):
os.mkdir("output")
print("output folder created!")

else:
print("output folder already exists!")

® File operations aXUITHTYT SigHT o0s.path.exists() check #TTell g4 —
errors TIBUITATST!

3) os.rename() — File/Folder Rename FIot
rename() ¥FguTat file fhar folder T =Ta Scolvr. Different path feelr av file
move YUT gid.

import os
# Simple Rename:
os.rename("Rohit", "Shambheu")
# "Rohit" aTar=r file/folder — "Shambheu" rename STl
# Move + Rename:
os.rename("old_folder/file.txt", "new_folder/file.txt")
# file TahT folder AL GE-AT folder ALY move FTell
# Safe way:
if os.path.exists("Rohit"):
os.rename("Rohit", "Shambheu")
print("Renamed successfully!")
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4) os.getcwd() — Current Directory g0t
getcwd() Fgulsl 'Get Current Working Directory'. Python 3T
HOTT folder FEY HH FIAT I HiITAT,

import os

current = os.getcwd()

print(current)

— C:\Users\Rohit\Desktop\Python Projects (Windows)
— /home/rohit/python_projects (Linux/Mac)

File open &IdT=T relative path araell aX o current working directory
AT relative 31d. getcwd() F JTEId I SV €IS important!
5) os.chdir() — Directory sgeror
chdir() #guTa 'Change Directory'. Current working directory Sceldr.

import os

print(os.getcwd()) — /home/rohit
os.chdir("/home/rohit/documents")

print(os.getcwd()) — /home/rohit/documents

# Relative path & 9oT:
os.chdir("projects")  # /home/rohit/documents/projects o STSel

6) os.listdir() — Directory Contents s&ot
listdir() FgoUTSt TEIEAT directory HAYeAT T files 30T folders @Y list .

import os

# Current directory:

files = os.listdir(".")

print(files)

— [filel.txt', file2.py', 'folder1’, ...]

# wad .py files filter HIOT:

py_files = [f for f in os.listdir(".") if f.endswith(".py")]
print(py_files)

— ['main.py', 'helper.py', 'test.py']
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7) os.remove() — File Delete &0t
remove() FgUTS file permanently delete #dr. Recycle Bin #3Ld i
Ater — direct delete!

import os
# Safe way — =igHl g9 dTN:
if os.path.exists("myfile.txt"):
os.remove("myfile.txt")
print("File deleted successfully!")
else:
print("File not found!")

i, os.remove() wad files ATST 3g — folders AT =AT@l. Folder delete
I os.rmdir() fRaT shutil.rmtree() arRATd!

8) os.rmdir() — Empty Directory Delete &0t

rmdir() #gUTst empty folder delete @dl. Folder #LY HIEET 3
@R OSError Jdr.

import os
# Safe way:
if os.path.exists("empty_folder"):
try:
os.rmdir("empty_folder")
print("Empty folder deleted!")
except OSError:

print("Folder is not empty!")

9) shutil.rmtree() — Files §&¢ Directory Delete &or
shutil 8 separate module 37g. rmtree() #guTat folder 30T cATdeaT
9 files/sub-folders T&e permanently delete 4.
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import shutil, os
# Safe way:
if os.path.exists("data_folder"):
confirm = input("Are you sure? (yes/no): ")
if confirm == "yes"
shutil.rmtree("data_folder")
print("Deleted!")

i. Extremely dangerous — permanent delete, recovery =Tgl! Production
code HEY U carefully .

10) os.environ / os.getenv() — Environment Variables

Environment variables ¥gUTst operating system #E stored key-value
pairs. Database passwords, APl keys secure o&ardell environment
variables dra{drd.

import os
# Specific variable:

print(os.environ['PATH')
print(os.environ['HOME'])

# Safe way — key @8d d¥ None Idl, KeyError TG
print(os.getenv('DATABASE_URL")) — None
print(os.getenv('PORT", '8080") — 8080 (default value)

® API keys, database passwords code #EY hardcode F& I —
environment variables #FLY a 3710T 0s.getenv() = access . § security
best practice 3Tg!
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11) System Information

import os
print(os.getpid())
print(os.getlogin())
os.getppid())
os.getuid())

print
print

(
(
(
(

print(os.getgid())

# Current process ID — 12345

# Current logged in user — 'rohit

# Parent process ID

# User ID (Unix/Linux)
# Group ID (Unix/Linux)

»# OS Module Quick Reference

Function

FI FIAT

Error ¥ar &Y

os.mkdir(path)

SdreT directory Soiadr

Already exists

os.path.exists(path) Exist check &Tdr S Arar
os.rename(old, new) | Rename/Move &dl | Old a8 &
os.getcwd() Current directory e =AY
os.chdir(path) Directory sgerdr Path s&e TR
os.listdir(path) Contents list Path 8¢ X
os.remove(file) File delete File slde R
os.rmdir(dir) Empty dir delete Empty a8 X
shutil.rmtree(dir) TS delete Path F8a &
os.getenv(key) Specific env var FefiT ATEr
o0s.getpid() Process ID e ATEr
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OS Module Other Functions (Reference)

os.ctermid() # Terminal file name

os.fchdir() # File descriptor o1 directory Scef
os.fsencode() / os.fsdecode() # Filename encode/decode
os.fspath() # File system path

0s.getenvb() # Bytes env variable
0s.get_exec_path() # Executable search path

os.getegid() / os.geteuid() # Effective group/user ID
os.getgrouplist() / os.getgroups() # User groups
os.getpgid(pid) / os.getppid() # Process group/parent ID
os.getpriority(which, who) # Process priority
os.getresuid() / os.getresgid() # Real, effective, saved IDs
os.putenv(key, value) # Environment variable set
os.setegid() / os.setgid() # Group ID set
os.setpriority(which, who, p) # Priority set
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Chapter 15 — Object-Oriented Programming

Introduction to OOP

3TAT9dT AT9OT procedural programming el — FgUTS Teh Teh
instruction foIgeT program Seidell. IUT real world HEY IMSEY 37T work

X AR

Object-Oriented Programming (OOP) #gUTsl real world objects Y&TOT
code organize XUl. Data 30T functions T object HLY 3.
Code reusable, organized 370 maintainable gdr.

OOP T Core Pillars:

Pillar RIS ST

Encapsulation Data 3T methods T&a wrap &oT
Inheritance Parent class &gs1 properties o7
Polymorphism Same method, d31& behavior
Abstraction HeFd ST&U details GrEauT

® OOP @1 fsrIa? — Code reuse gIdl, #AIS projects manage &7
AT gid, real world problems T@EsT model &AT AdTd!

Note: Abstraction is one of the four pillars of OOP. It is not covered in

detail in this chapter.

Class and Object

Class #Fgural &1I? — Blueprint!
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Class #gUTSl Uah blueprint (sThIRI). ST ERTAT sTehlQIT FgUTS
instructions 31gd, actual 8 ATEl. AT APRMEGERA 3oieh B SIAT AdATd.
Jud class Tah template 31T SITd® 3eish objects Fetadm AdTd.

class ClassName:
# attributes (data)

# methods (functions)

Object ¥gurat #1I? — Instance!

Object FgUTS class dT instance — blueprint aT9¥sT deldelel actual
"R, THT class T&eT 3o objects Foladr Adid — Ycderd values dIS
31 .

# Class Seiqur:
class Dog:
name = "Tommy"

breed

"Labrador"

def bark(self):

print(f'{self.name} says: Woof!")

# Object S=AqU;
dog1 = Dog()
print(dog1.name) — Tommy

dog1.bark() — Tommy says: Woof!
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Real World Example:

Class (Blueprint) Object (Instance)

Car A Red Toyota

Student Rohit, Sakshi
BankAccount Account No. 12345
Phone iPhone 16, Samsung S24

® THA class d&T A% objects TAddl JdTd — YA object TadF
3rgar

Creating Objects

Object S=TaUT 31cdd WY 3¢ — class T a1d foigeT () wrarad.

# Simple class:
class Details:

name = "Rohit"

age = 18

def dec(self):

print(f'my name is {self.name} and I'm {self.age} years old.")

# Object gequr:
obj = Details()
# Attributes access:

print(obj.name) — Rohit
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print(obj.age)
# Method call:
obj.dec()

— 18

— my name is Rohit and I'm 18 years old.

Multiple Objects T Class HE:

class Car:

carl

car2

car3

car1.describe()
car2.describe()

car3.describe()

def __init__ (self, brand, color):
self.brand = brand

self.color = color

def describe(self):

print(f"l have a {self.color} {self.brand}")

Car("Toyota", "Red")
Car("Honda", "Blue")

Car("BMW", "Black")

— | have a Red Toyota
— | have a Blue Honda

— | have a Black BMW

® TSI blueprint (class) a%e«T 3 d9&AT cars (objects) dAdedT —
Jcderd values d9Tad!
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Constructors (init)

Constructor #gUTsl T special method SiT object SeldTel
automatically call grdr.

< hotel ALY check-in AT — receptionist automatically room key
&ar, forms fill @Y. __init_ 99T d&T — object SeIdT=T automatically
initial setup &qrl

Simple Constructor:

class ABC:
def __init__(self):
print("Object created!")
obj = ABC() — Object created!

# FSET call ATET Sell YUT automatically run FTelT!

Constructor with Parameters:

class Person:
def __init_ (self, name, age):
self.name = name
self.age = age

print(f"Person {name} created!")

p1 = Person("Rohit", 18) — Person Rohit created!

p2

Person("Sakshi", 20) — Person Sakshi created!
print(p1.name) — Rohit

print(p2.name) — Sakshi
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Practical Example — BankAccount:

class BankAccount:
def __init__ (self, owner, balance=0):
self.owner = owner
self.balance = balance
print(f"Account created for {owner}")
def deposit(self, amount):
self.balance += amount

print(f"Deposited {amount}. Balance: {self.balance}")

def withdraw(self, amount):
if amount > self.balance:
print("Insufficient balance!")
else:
self.balance -= amount

print(f'Withdrawn {amount}. Balance: {self.balance}")

acc1l = BankAccount("Rohit", 1000) — Account created for Rohit

acc2 = BankAccount("Sakshi") — Account created for Sakshi
acc1.deposit(500) — Deposited 500. Balance: 1500
acc1.withdraw(200) — Withdrawn 200. Balance: 1300

acc2.withdraw(100) — Insufficient balance!

® balance=0 ¥gUTSl default value — Sakshi & balance & f&eaTga
automatically 0 set SiTelT!
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Instance Variables

Instance variables #gUTal Ycdeh object TSN d9edT variables —
TSI object HETS deel g@-ATR affect gl =Tl

__init__ ALY self. a9® define .

class Student:
def __init__ (self, name, marks):
self.name = name # instance variable

self.marks = marks # instance variable

s1 = Student("Rohit", 95)
s2 = Student("Sakshi", 88)
s3 = Student("Raj", 72)

print(s1.name, s1.marks) — Rohit 95
print(s2.name, s2.marks) — Sakshi 88

print(s3.name, s3.marks) — Raj 72

# s1 T marks Scodd:
s1.marks = 98
print(s1.marks) — 98

print(s2.marks) — 88 # s2 dX FRIT effect =gl

i. Instance variables Ycde object AT TAAT AT — Uh dgelell
alr gE qEr g
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Class Variables

Class variables #gUTsl Td@dT objects TATET common 3T&clel

variables — TahT ool seoral Y bl deold.

Class =TT 311d, __init__ TIT §TeY define &drd.

class Student:

s

s2

school = "Solapur High School" # class variable

def __init__ (self, name):

self.name = name # instance variable

Student("Rohit")

Student("Sakshi")

print(s1.school) — Solapur High School

print(s2.school) — Solapur High School

print(Student.school) — Solapur High School

# Class variable §&dell — Haladl=T effect:

Student.school = "Pune High School"

print(s1.school) — Pune High School

print(s2.school) — Pune High School
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# Instance Variable Class Variable

Define __init__ ALY self. araweT Class #&d directly
Scope WeFd T object TS H{ITAT objects AT
Access obj.variable Class.variable
® Counter, school name, company name — S HI@ATATS same 31T

J class variable #EY &l

Instance Methods

Instance methods FgUTat class ALY define el functions &
object aX & FATd. UfgeT parameter ig#T self 31 Far.

class Rectangle:
def __init__ (self, length, width):
self.length = length
self.width = width
def area(self):
return self.length * self.width
def perimeter(self):
return 2 * (self.length + self.width)
def is_square(self):
return self.length == self.width

def describe(self):
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print(f'Rectangle: {self.length} x {self.width}")
print(f"Area: {self.area()}")
print(f"Perimeter: {self.perimeter()}")

(

print(f"Square: {self.is_square()}")

r1 = Rectangle(5, 3)

r2

Rectangle(4, 4)
r1.describe()

— Rectangle: 5 x 3
— Area: 15

— Perimeter: 16

— Square: False
r2.describe()

— Rectangle: 4 x 4
— Area: 16

— Perimeter: 16

— Square: True

® Instance methods self aTa%eT object TIAT attributes access AT,
Method =T 31T §&RT method 9UT call FXaT I — self.area() ARG!

self Keyword

self #Fgural 'HI Tad:' — FEUTST AT object & method call Fer ar
object ¥ad:. Class TIT 37Td method define AT dfgell parameter
Agar self 3/gdl. Python automatically current object ol self FgUlsT pass
Far
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class Person:
def __init_ (self, name, age):
self.name = name

self.age = age

def greet(self):

print(f'Hello! I'm {self.name}")
def birthday(self):

self.age += 1

print(f"Happy Birthday {self.name}! Now {self.age} years
old!)

p1 = Person("Rohit", 18)

p2 = Person("Sakshi", 20)

p1.greet() — Hello! I'm Rohit

p2.greet() — Hello! I'm Sakshi

p1.birthday() = — Happy Birthday Rohit! Now 19 years old!

p2.birthday() @ — Happy Birthday Sakshi! Now 21 years old!

i selfg keyword #TEr — technically FIUTAEr AT dTeld. 99T convention
FEU AAgHT self aTo’ard — & Python community & standard 31!

Encapsulation

Encapsulation #¥goTat data 3701 methods Tehd wrap &ROT 10T
S8 direct access I protect &I,
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ATM &R@! q directly bank vault #EI S5+ 48 O A6 — ATM
(getter) amXART. Deposit TS counter (setter) araRdid!

Private Variables — _ 3mfor

class BankAccount:
def __init__ (self, balance):
self. _balance = balance # _ = convention (soft private)

self.__pin = 1234 # __ = name mangling (strong

private)
def get_balance(self):
return self. balance
def deposit(self, amount):
if amount > 0:
self. balance += amount
acc = BankAccount(1000)
print(acc.get_balance()) — 1000
acc.deposit(500)

print(acc.get_balance()) — 1500
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Getter 3TfoT Setter — @property

class MyClass:
def __init__ (self, value):

self._value = value

@property

def value(self): # Getter

return self._value

@value.setter
def value(self, new_value): # Setter

self. value = new value

obj = MyClass(10)
print(obj.value) — 10
obj.value = 20

print(obj.value) — 20

Setter ALY Validation:

class Student:
def __init__ (self, name, marks):
self. hame = name

self._marks = marks
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@property
def marks(self):
return self. marks
@marks.setter
def marks(self, new_marks):
if new_marks < 0:
raise ValueError("Marks cannot be negative!")
if new_marks > 100:
raise ValueError("Marks cannot exceed 100!")
self. marks = new_marks
obj = Student("Rohit", 85)

print(obj.marks) — 85

obj.marks = 95 — OK
obj.marks = -10 — ValueError: Marks cannot be negative!
obj.marks = 150 — ValueError: Marks cannot exceed 100!

® Encapsulation o ®RIc: Data protection, Validation T f&arofT,
Internal changes = external code break gid =gl
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Inheritance

Inheritance FgUTST U class =T properties 30T methods ga=ar
class &1 A&

HE-TTET 0T HATHET T — THA parent class T methods 37OT
attributes child class & automatically fR&drd!

Basic Inheritance:

# Parent Class:
class Animal:
def __init__ (self, name, sound):
self.name = name
self.sound = sound
def speak(self):
print(f'{self.name} says {self.sound}")
def eat(self):
print(f'{self.name} is eating")
# Child Class:
class Dog(Animal):
def fetch(self):
print(f"{self.name} is fetching the ball!")
class Cat(Animal):

def purr(self):
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print(f"{self.name} is purring...")
dog = Dog("Tommy", "Woof")
cat = Cat("Kitty", "Meow")
dog.speak() — Tommy says Woof
dog.eat() — Tommy is eating
dog.fetch() — Tommy is fetching the ball!
cat.speak() — Kitty says Meow

cat.purr() — Kitty is purring...

Practical Example — School System:

class Person:
def __init_ (self, name, age):
self.name = name
self.age = age
def introduce(self):
print(f"Hi! I'm {self.name}, {self.age} years old.")
class Student(Person):
def __init_ (self, name, age, marks):
super().__init__(name, age)

self.marks = marks
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def study(self):
print(f'{self.name} is studying.")
def show_marks(self):
print(f"{self.name}'s marks: {self.marks}")
class Teacher(Person):
def __init_ (self, name, age, subject):
super().__init__(name, age)
self.subject = subject
def teach(self):

print(f'{self.name} is teaching {self.subject}.")

s1 = Student("Rohit", 18, 95)

t1 = Teacher("Mr. Patil", 35, "Python")

s1.introduce() — Hi! I'm Rohit, 18 years old.
s1.study() — Rohit is studying.

s1.show_marks() — Rohit's marks: 95

t1.introduce() — Hi! I'm Mr. Patil, 35 years old.
t1.teach() — Mr. Patil is teaching Python.

isinstance():
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print(isinstance(s1, Student)) — True
print(isinstance(s1, Person)) — True
print(isinstance(t1, Student)) — False

print(isinstance(t1, Person)) — True

® Child class dT object parent class dT 9UT instance 3l
Types of Inheritance

1) Single Inheritance — A — B

class Parent:
def parent_method(self):

print("Parent method")

class Child(Parent):
def child_method(self):

print("Child method")

obj = Child()
obj.parent_method() — Parent method

obj.child_method() — Child method
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2) Multilevel Inheritance — A - B —» C

class Grandparent:
def grandparent_method(self):
print("Grandparent")
class Parent(Grandparent):
def parent_method(self):
print("Parent")
class Child(Parent):
def child_method(self):
print("Child")
obj = Child()
obj.grandparent_method() — Grandparent
obj.parent_method() — Parent

obj.child_method() — Child

3) Multiple Inheritance — A + B —» C

class Father:
def coding(self):
print("Father knows coding")
class Mother:
def cooking(self):

print("Mother knows cooking")
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class Child(Father, Mother):
def playing(self):
print("Child loves playing")
obj = Child()
obj.coding() — Father knows coding
obj.cooking() — Mother knows cooking

obj.playing() — Child loves playing

4) Hierarchical Inheritance - A —- B, A —- C, A —> D

class Animal:
def breathe(self):
print("Breathing...")
class Dog(Animal):
def bark(self):
print("Woof!")
class Cat(Animal):
def meow(self):
print("Meow!")
class Bird(Animal):
def fly(self):
print("Flying!")
d = Dog(); ¢ = Cat()
d.speak() — Dog barks

c.speak() — Cat meows

128




5) Hybrid Inheritance — Multiple + Single combinedx

Hybrid inheritance #guTst Multiple Inheritance 378 Single
Inheritance I/ combination. Multiple inheritance 9% 3l base
classes TIT properties TaT derived class ALY Iard, H1fOT single
inheritance dII¥« AT derived class TIT properties g'c.? TehT sub-
derived class HEY SATdId.

class A:
def method_a(self):

print("Class A")

class B(A):
def method_b(self):

print("Class B")

class C(A):
def method_c(self):

print("Class C")

class D(B, C): # Multiple + Hierarchical combined
def method_d(self):

print("Class D")

obj = D()

obj.method_a() — Class A
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obj.method_b() — Class B
obj.method_c() — Class C

obj.method_d() — Class D

® Hybrid inheritance complex projects #FEY aradTd [T THT class
o 3= sources &gel properties §eaT !

Type Structure

Single A—->B

Multilevel A—-B-—>C

Multiple A+B—>C

Hierarchical A—-B A—-C A->D
Hybrid A + B - C — D (combination)

Method Overriding

Method Overriding FgUTA parent class TIT method & child class
ALY redefine $UT — same ATd, d39l behavior!

class Animal:
def speak(self):
print("Animal makes a sound")

class Dog(Animal):
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def speak(self):

print("Dog says: Woof!")

class Cat(Animal):
def speak(self):

print("Cat says: Meow!")

class Duck(Animal):

def speak(self):

print("Duck says: Quack!")

animals = [Dog(), Cat(), Duck(), Animal()]
for animal in animals:

animal.speak()
— Dog says: Woof!
— Cat says: Meow!
— Duck says: Quack!

— Animal makes a sound

i. Method name exactly same 3/Td oRTd — degrd override gidl!

131




super() Function

super() FgUTSl parent class T refer S0l Tsh simple way —

parent class IT__init__ far method call FR—IT aMadrd.

class Person:
def __init_ (self, name, age):
self.name = name
self.age = age

print(f"Person created: {name}")

class Student(Person):
def __init_ (self, name, age, marks):
super().__init__(name, age)
self.marks = marks

print(f"Student marks: {marks}")

s = Student("Rohit", 18, 95)
— Person created: Rohit

— Student marks: 95

print(s.name) — Rohit
print(s.age) — 18

print(s.marks) — 95

132



super() — Overridden Method call o

class Animal:
def speak(self):

print("Animal sound")

class Dog(Animal):
def speak(self):
super().speak()

print("Dog says: Woof!")

d = Dog()
d.speak()
— Animal sound

— Dog says: Woof!

® super() aReAHS parent =T code reuse gidl — duplicate code
forgraer e

Polymorphism

Polymorphism #gUTal "many forms" — same method name, d3Tear
objects aX 391 behavior.
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class Shape:
def area(self):

pass

class Circle(Shape):
def __init__ (self, radius):

self.radius = radius

def area(self):

return 3.14 * self.radius ** 2

class Rectangle(Shape):
def __init__ (self, length, width):
self.length = length

self.width = width

def area(self):

return self.length * self.width

class Triangle(Shape):
def __init_ (self, base, height):
self.base = base

self.height = height
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def area(self):

return 0.5 * self.base * self.height

shapes = [Circle(5), Rectangle(4, 6), Triangle(3, 8)]

for shape in shapes:

print(f"Area: {shape.area()}")

— Area: 78.5
— Area: 24

— Area: 12.0

Built-in Polymorphism:

print(5 + 3) — 8

print("Hello" + "I") — Hello!

print(len("Rohit")) — 5
print(len([1, 2, 3, 4])) — 4

print(len({"a": 1, "b": 2})) — 2

® Polymorphism T HaTd HAIST BIIET — TSI loop ALY different
objects aX same method call &Xar Idr
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Summary

Concept TH BT

Class Blueprint/Template

Object Class dT instance

_init__ Object Fd=T automatically run gidr
self Current object dT reference

Instance Variable Jcdeh object TSN AINS

Class Variable HIeAT objects ATE common
Instance Method Object @ FH O functions
Encapsulation Data wrap &<UT, direct access d¢
Inheritance Parent &gs1 properties 31U

Method Overriding Parent T method child #EY redefine
super() Parent class access 0T
Polymorphism Same method, 33T behavior

® OOP ¢ real world problems solve &Zar ¥ald powerful HTET 38!
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Chapter 16 — Python Coding Style & Best Practices

Introduction to Coding Style

Coding Style Fgural F1I?

Coding style ¥guTst code fafguardl uewrd — variable names &
S, spaces HY I, comments & g, Code ward
computer FTET ATEY, ATUTHETS! JUT 31HAN

Clean Code T Hgvardr 31g?

Bad code & &dl, 90T good code THIAl. 6 Hfgedmeir
TIT: AT code ARIATT "g T ffge g9 #1?" 39 arerTer A

® Code AT AgaT faaR 0 — "¢ G aredl ASol 12"

Naming Conventions

Variable Names — snake_ case

# T
student_name = "Rohit"
total_marks = 95

is_present = True

# X ﬂ@ﬂ
StudentName = "Rohit"
totalmarks = 95

x =95
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Function Names — snake_case

# & S
def calculate_area():
def get_student_marks():

def is_valid_age():
# X g

def CalculateArea():

def ca():

Class Names — PascalCase

# &
class StudentDetails:
class BankAccount:

class CarEngine:

# X eI
class student_details:

class bankaccount:
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Constants — UPPER_SNAKE_CASE

# 7 RIS
MAX_SIZE = 100
Pl = 3.14159

DATABASE_URL = "localhost"

# X g
max_size = 100

maxsize = 100

Type Convention Example
Variable snake_case student_name
Function snake_case get_marks()
Class PascalCase StudentDetails
Constant UPPER_SNAKE_CASE MAX_SIZE
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Indentation
Python #EX Indentation FT AgcaTg 3Te?

Python #LY indentation %ad style slgl — g syntax 3Tg!
Indentation el R IndentationError Aal.

Tabs vs Spaces

# < #AgHT Spaces dTIRT (4 spaces):
def greet():

print("Hello")

if True:

print("Yes")

# X Tabs 37f0T Spaces mix &% !

Spaces Rule:

# & SK:

for i in range(5):
print(i)

# X gehrr:

for i in range(5):

print(i)

i. VS Code &Y Tab key Gleedray automatically 4 spaces Jdrd —
g check &
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Comments

Single-line Comments (#)

# ¢ single-line comment 318

name = "Rohit" # variable #EY name store shel

# & T
# User I a validate &Yor
if age >= 18:

print("Adult")

#X?:Iaﬁ?lr:
X=X+ 1 # x o 1 & gregar

Multi-line Comments

g multi-line comment 3Tg.

3Aeh 3 fAfgar Adrd.

g 9T multi-line comment 37g.
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Docstrings:

def calculate_area(length, width):

Rectangle @ area calculate &ql.
Parameters: length (int/float), width (int/float)

Returns: area (float)

return length * width

print(calculate_area.__doc_ )

Comments Docstrings
Symbol # mo g
Python Ignore @ar Store FIdr
Y Code explain Function/Class explain
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Code Readability

Meaningful Variable Names

# X gehrer:
d = 86400
for i in range(n):

S += |
# 7 S
seconds_per_day = 86400
for student in students:

total_marks += student

Proper Spacing

# X ﬂﬁﬁﬁt
x=10
y=20

result=x+y

# T

x =10

y = 20

result = x +y
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Small Functions:

# X eI
def process():
# |91 T function HEY — U offel!

pass

# & S:
def get_user_input():

pass

def validate_input(data):

pass

def calculate(data):

pass
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Unnecessary Code cI&ul:

# X gehrer:
def is_even(n):
ifn % 2 == 0:
return True
else:

return False

# & S
def is_even(n):

retun n % 2 == 0

PEP 8 Introduction
PEP 8 FgUrat $14?

PEP 8 #gursl Python Enhancement Proposal 8. & Python @Tér
code faIfguamr official style guidelines 3Tgd.

Beginner ¥TéT Important PEP 8 Rules:
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# 1. Indentation — 4 spaces
def function():
pass
# 2. Line Length — maximum 79 characters
# 3. Blank Lines — functions/classes #EJ 2 blank lines
class MyClass:
pass
def my_function():
pass
# 4. Imports — HI®ATd I, Tsh T line aX:
import os
import sys
import math
# X &
import os, sys, math
# 5. Spaces around operators:
x=10+5 #
x = 10+5 # X
# 6. Comparison:
if x is None: #

if x == None: # X
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Common Beginner Mistakes

Mistake 1 — Poor Variable Names
# X ﬂﬁﬂ
a=18

b = "Rohit"

c =955

# T
age = 18
student_name = "Rohit"

average_marks = 95.5

Mistake 2 — Wrong Indentation

# X gehrer:
def greet():

print("Hello")

# & S
def greet():

print("Hello")
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Mistake 3 — Infinite Loops
# X ghrd.:
i=0
while i < 10:
print(i)
# [ += 1 felgrger faavern!
# 7 I
i=0
while i < 10:

print(i)

i +=1

Mistake 4 — Too Many Global Variables

# X gara

name = "Rohit"

age = 18

def show():
print(name, age)

# 7 TR

def show(name, age):
print(name, age)

show("Rohit", 18)
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Mistake 5 — Duplicate Code

# X gehrer:
print("Rohit".upper())
print("Sakshi".upper())
print("Raj".upper())

# 7 S

def print_upper(name):

print(name.upper())

for name in ["Rohit", "Sakshi", "Raj"]:

print_upper(name)

Mistake 6 — Unused Variables

# X gehrer:
def calculate(a, b):
result =a + b
temp =a * b # temp FSET use TEN!
return result
# & S
def calculate(a, b):
result =a + b

return result
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Best Practices Summary

Best Practice

Benefit

Meaningful Names

Code THSRIT |IAT

Comments

Code explain gxar

Indentation (4 spaces)

Errors eledl Jdrd

Small Functions

Reusable code saiar

Follow PEP 8

Professional coding style

Avoid Global Variables

Code predictable Tgar

No Duplicate Code

Maintenance @9 gid

Remove Unused Variables Clean, efficient code

® Final Thought— Good code FgUTSl had T UIRT code =ATal.

Good code FgUTST GHEAT (frar 6 AfgeT=r Tad:oT) ST THSIUTR

code!

150



Chapter 17— Generators

1. Generators ¥gUTst H1I?

Generators ¥gUTst Python #FYel special type of functions St
iterable sequence of values create &dld. Ts generator function T

generator object return &l Sit values one-by-one generate &l

AT AN — 19 Teh factory UehTd dadf TUehd product seidd (T9Tad
products TehT dAdd =ATgl), d8d generator Thld A& Thd value

produce &dll

Regular Function vs Generator:

Regular Function Generator

9T values THA return &l UHT df T value yield FTAr

9T values memory HFEY store Values on-the-fly generate

grard grard

return keyword araRar yield keyword areRar

2. yield Keyword

yield FgUTST generator a7 HaTd HgedraT HIT. return ARET T
Ycll, 9OT function YT AN — geeaT next() call 9dd pause &l

def my_generator():
yield 1
yield 2

gen = my_generator()
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print(next(gen)) — 1

print(next(gen)) - 2
® return AT function YUTIOT HYET. yield aTeATe] function pause
giar 37fOT 9&=dT next() o resume gl

3. Generator gd4qUr

def my_generator():
for i in range(5):

yield i

gen = my_generator()

print(next(gen)) -0
print(next(gen)) — 1
print(next(gen)) — 2
print(next(gen)) — 3

print(next(gen)) — 4

for loop ATIEST:

def my_generator():
for i in range(5):
yield i

for value in my_generator():
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print(value)

— 0

4. next() Function

next() FEUTS generator %+ Y& value HNTEUL. Siegl generator
exhausted gIdl (H9&AT values HYATd) gl Stoplteration error I

def countdown():

yield 3

yield 2

yield 1

yield "Go!"
gen = countdown()
print(next(gen)) — 3
print(next(gen)) - 2
print(next(gen)) — 1
print(next(gen)) — Go!

print(next(gen)) — Stoplteration Error!
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Stoplteration handle #30I:

gen = countdown()
while True:
try:
value = next(gen)
print(value)
except Stoplteration:
print("Generator exhausted!")

break

5. Practical Examples

Fibonacci Generator:

def fibonacci():

a,b=01

while True:
yield a
a,b=b,a+b

fib = fibonacci()
for _ in range(10):
print(next(fib))

—- 01123581321 34
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Range Generator (Custom range):

def my_range(start, end, step=1):
current = start
while current < end:
yield current

current += step

for num in my_range(0, 10, 2):
print(num)

—- 024638

File Reader Generator:

def read_large_file(file_path):
with open(file_path) as f:
for line in f:

yield line.strip()

for line in read_large_file("data.txt"):

print(line)

# 9cd% line THra dad read gidl — memory efficient!

® Generators large datasets, infinite sequences 378 memory-
efficient programming T perfect 3Tgd!
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6. Benefits of Generators

1. Memory Efficient:

# Regular List — FI/@IT values memory HEZ:
numbers_list = [x ** 2 for x in range(1000000)] # 8 MB memory!
# Generator — U#Id G T# value:

numbers_gen = (x ** 2 for x in range(1000000)) # S19a39rd 0 MB!

2. Lazy Evaluation:

Generator values d<gld calculate &Il Sicgl actually gedT AT,
Unnecessary computation ETedl.

3. Infinite Sequences:

def infinite_counter():

n=20

while True:
yield n
n+=1

counter = infinite_counter()
print(next(counter)) — 0
print(next(counter)) — 1

# & Pt Jua g — 9uT memory GT9RT ATgH
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7. Generator Expression

List comprehension IREd, 9T [] VGl () aTRdld — generator Seldl.

# List comprehension:

squares_list = [x =+ 2 for x in range(10)] # List — FIIBE memory
HEY

# Generator expression:

squares_gen = (x *x 2 for x in range(10)) # Generator — lazy

evaluation
for sq in squares_gen:
print(sq)

— 0149 16 25 36 49 64 81

8. Summary
Concept THT HBid
Generator Special function ST values one-by-one yield

FHar

yield Function pause &dl, value return &Idr
next() Generator &gel g?rcﬁ value HrTgoT
Stoplteration Generator exhausted Tedr@ax Jdr
Lazy Evaluation Values deg calculate giaTd SicgT gear
Memory Efficient TI&AT values ThT store Bl =ITeid
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Chapter 18— Walrus Operator (:=)

1. Walrus Operator ¥guTal HII?

Walrus Operator (:=) & Python 3.8 #&Y introduce STelell
assignment expression operator 37g.:=& symbol walrus (T 9rofl) =T

Sl ERY fedd — FgU & =rd!
Walrus Operator TehTd da Gled INSEr ahialr:
1. Variable o value assign &dr

2. O value T expression HLY dTOX Al

# Without Walrus:

n=10
if n > 5:
print(n)

# With Walrus:
if (n :=10) > 5:
print(n)

— 10

2.Traditional vs Walrus Operator

# Traditional way — 2 steps.
data = input("Enter something: ")

if len(data) > 5:
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print(f"Long input: {data}")

# Walrus way — 1 step:
if len(data := input("Enter something: ")) > 5:

print(f"Long input: {data}")

3. Walrus Operator — while Loop #&J

Walrus Operator while loop #&d TJ useful 31§ — condition check
FIATT value assign FHIAT Ad.

# Traditional way:

user_input = input("Enter: ")

while user_input != "quit":
print(f"You entered: {user_input}")
user_input = input("Enter: ")

# Walrus way — cleaner!

while (user_input := input("Enter: ")) != "quit":

print(f"You entered: {user_input}")

4. Walrus Operator — List #¥ed

numbers = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
# Traditional:

even = []
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for n in numbers:
result = n x 2
if result > 10:
even.append(result)
# Walrus way:
even = [result for n in numbers if (result := n * 2) > 10]

print(even)  — [12, 14, 16, 18, 20]

5. Practical Examples

Example 1 — File Reading:

# Traditional:
with open("data.txt") as f:
line = f.readline()
while line:
print(line.strip())

line = f.readline()

# Walrus way:
with open("data.txt") as f:
while line := f.readline():

print(line.strip())
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Example 2 — Repeated Calculation:

import math

numbers = [4, 9, 16, 25, 36]

# Traditional — calculate twice:

results = [math.sqrt(n) for n in numbers if math.sqrt(n) > 3]

# Walrus — calculate once:
results = [root for n in numbers if (root := math.sqgrt(n)) > 3]

print(results) — [4.0, 5.0, 6.0]

6. #ft araxmar, FeEft AEr

# « Walrus dI93Idr:

# Loop LA repeated calculation &SIl
# while loop condition #BLY assignment gar 3ol

# Code shorter 3107 efficient &Il

# X Walrus ag& a3

# Simple assignments dTS(x := 10 — unnecessary!), just use x= 10!
# Code ®#T readable gd 3/Ae degl
# Beginners T confusing alcd 31 e degl

1. Walrus Operator Python 3.8+ HEI< &H &Idl. =1 Python
versions ALY SyntaxError A5
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Chapter 19— Time Module

1. Time Module Fgurst H1I?

Python dTtime module time-related operations @I functions provide
FTdl — timekeeping, formatting, 3101 time conversions. & module Python
standard library #ET 3¢ — A9 install FIAT AT

import time

2. time.time()

time.time() FgUrat 1 January 1970 9¥sl o 39dd el seconds
el I F@ETAr (Epoch time).
import time
print(time.time())

— 1736000000.123456  # 37T exact time seconds HeZ

Program Speed HRISl:

import time
def using_for():
for i in range(50000):
print(i)
init = time.time()

using_for()

print(time.time() - init) — f&dT seconds @Ml o grEAdl
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3. time.sleep()

time.sleep(seconds) ¥gUTs program o specified seconds TY
pause 0T,

import time

print("Hello")
time.sleep(3) # 3 seconds Uiq

print("How are you")

— Hello
— (3 seconds pause)

— How are you

Countdown Timer:

import time

def countdown(seconds):
for i in range(seconds, 0, -1):
print(f"{i}...")
time.sleep(1)

print("Time's up!")

countdown(5)

— 5... 4. 3... 2... 1... Time's up!
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4. time.localtime()

time.localtime() ¥gUTat current local time struct_time format HEX ¢UT.

import time

t = time.localtime()

print(t)

— time.struct_time(tm_year=2026, tm_mon=7, tm_mday=15,

tm_hour=10, tm_min=30, tm_sec=45, ...)

5. time.strftime()

time.strftime() ¥gUTS time o human-readable string format #FeY
convert 0T,

import time

t = time.localtime()

formatted_time = time.strftime("%d-%m-%Y %H-%M-%S", t)
print(formatted_time)

— 15-07-2026 10-30-45

Common Format Codes:

Code FEUIS Example
%Y Year (4 digits) 2026
%m Month (01-12) 07
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Code FgoTo Example

%d Day (01-31) 15

%H Hour (00-23) 10

%M Minutes (00-59) 30

%S Seconds (00-59) 45

%A Weekday name Wednesday

%B Month name July
Examples:

import time

t = time.localtime()

print(time.strftime("%d/%m/%Y", t)) — 15/07/2026

print(time.strftime("%A, %B %d, %Y", t)) — Wednesday, July 15,
2026

print(time.strftime("%I|:%M %p", 1)) — 10:30 AM

6. Practical Examples

Simple Timer:

import time
start = time.time()

for i in range(1000000):  # FIR) F1A:
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pass
end = time.time()
print(f"Time taken: {end - start:.4f} seconds")

— Time taken: 0.0234 seconds

Digital Clock:

import time

while True:
current = time.strftime("%H:%M:%S")
print(f\rTime: {current}", end="")

time.sleep(1)

7. Summary

Function FEUTSH H

time.time() Epoch seconds (float)
time.sleep(n) n seconds pause
time.localtime() Local time struct
time.strftime(format, t) Time o string #FLY format FIOT

® time module performance testing, delays, 30T time formatting

qré Gu 3YYF 3Te!
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Chapter 20 — Requests Module & HTTP

1. Requests Module Fgurst H1I?

Python requests module ¥gUTsl Tk HTTP library it developers T
Python code @& HTTP requests send &I enable FId. ITHD
APIs ®SId interact 0T 311T0T web services 9o U &Y gid.

Installation:

pip install requests

import requests

2. HTTP Fgurat f1I?

HTTP (HyperText Transfer Protocol) ¥g0Tel web aX data transfer
g protocol. Browser 370T server #LA communication HTTP
araEd gid.

HTTP Methods:

Method FT HIA

GET Data fetch &oT (FdTd common)
POST #dleT data send &IOT

PUT Existing data update 0T
DELETE Data delete @30T
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3. GET Request

GET request #gUTsl server &gl data HTETEUT.

import requests

response = requests.get("https://api.github.com")

print(response.status_code) — 200
print(response.url) — https://api.github.com

print(type(response)) — <class 'requests.models.Response'>

4, Status Codes

Status code FgUTal server Hgel JUIRT response code — request
JEET ST T o FETAT,

Code TS

200 OK — JerEdr

201 Created — =Tdlel resource Selel
400 Bad Request — I request
401 Unauthorized — login &a

403 Forbidden — access =Tgr

404 Not Found — page =Tgr

500 Internal Server Error

168



import requests

response = requests.get("https://api.github.com")

if response.status_code == 200:
print("Success!")

elif response.status_code == 404:
print("Not found!")

else:

print(f"Error: {response.status_code}")

5. Response Content

import requests

response = requests.get("https://api.github.com")

# Text content:

print(response.text) # String format #eZ

# JSON content:

data = response.json() # Dictionary format 7€

print(data)

# Bytes content:

print(response.content) # Raw byles
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6. GET Request with Parameters

import requests

# URL parameters.

params = {
Ilqll: llethonll’
"sort": "stars",

"order": "desc"

response = requests.get(
"https://api.github.com/search/repositories"”,

params=params

data = response.json()

print(f"Total results: {data['total_count']}")
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7. POST Request

POST request FgUTST server o sdlel data send Ul

import requests
# JSON data send @vT:
data = {
"name": "Rohit",
"age™: 18,
"language": "Python"
}
response = requests.post(
"https://httpbin.org/post”,
json=data
)
print(response.status_code) — 200

print(response.json())
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8. Headers

import requests

headers = {

"Authorization": "Bearer your_token_here",

"Content-Type": "application/json",
"User-Agent": "MyApp/1.0"

}
response = requests.get(

"https://api.example.com/data",

headers=headers
)

print(response.json())

9. Error Handling

import requests

try:

response = requests.get("https://api.github.com", timeout=>5)

response.raise_for_status()

# 4xx, 5xx errors HI3 exception
raise
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data = response.json()

print("Success:", data)

except requests.exceptions.ConnectionError:

print("Internet connection =TgMN")

except requests.exceptions.Timeout:

print("Request timeout Tel!")

except requests.exceptions.HTTPError as e:

print(f"HTTP Error: {e}")

except requests.exceptions.RequestException as e:

print(f"Error: {e}")

173




Practical Example — Weather API

import requests
API_KEY = "your_api_key"

city = "Solapur"

url = "https://api.openweathermap.org/data/2.5/weather"
params = {

"g": city,

"appid": API_KEY,

"units": "metric"

}

response = requests.get(url, params=params)

if response.status_code == 200:
data = response.json()
temp = data["main"]["temp"]
description = data["weather"][0]["description"]
print(f"City: {city}")
print(f"Temperature: {temp}°C")
print(f"Weather: {description}")

else:

print(f"Error: {response.status_code}")
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Summary

Concept IS F

requests.get() Data fetch &<oT
requests.post() Data send &oT
response.status_code Server response code
response.json() JSON data dictionary #&xr
response.text Response string #LY
params= URL parameters

headers= Request headers

timeout= Request timeout set @oT
raise_for_status() HTTP errors &T&T exception

® Requests module a[%s APIls, weather data, news, GitHub data —
Faoiel web data Python HEJ easily fetch T 3d!
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Chapter 21 — Shutil Module

1. Shutil Module FgUrat &1I?

shutil (Shell Utilities) ¥guTal Python a1 module ST files 31foT
directories aX high-level operations provide ®{dl. OS module Y&T
SIEd convenient 34T — file copy, move, delete I TSN

import shutil

i. shutil Python standard library #EI 3¢ — install STl Al

2. shutil.copy() — File Copy #Tut

import shutil

# 1) shutil.copy(src, dst) — file copy (shutil.copy(src, dst) — file copy
(tmetadata 181, permissions copied)):

shutil.copy("source.txt", "destination.txt")

# 2) shutil.copyZ(src, dst) — file copy (shutil.copy2(src, dst) — file copy
(timestamps #fed &d metadata copied)):

shutil.copy2("source.txt", "destination.txt")

Example:

import os
open("original.txt”, "w").write("hello")
shutil.copy("original.txt”, "backup.txt")

print(os.path.exists("backup.txt") — True
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import shutil
import os
# File 730}

with open("original.txt", "w") as f:

f.write("Hello, Rohit!")

3. shutil.move() — File/Folder Move &Ior

import shutil
# File move VUl

shutil.move("source.txt", "folder/source.txt")

# File rename &0l (same folder):

shutil.move("old_name.txt", "new_name.ixt")

# Folder move #Ul:

shutil.move("old_folder", "new_location/old_folder")

4. shutil.copytree() — Entire Folder Copy &0t

import shutil

# Entire directory tree copy:

shutil.copytree("source_folder", "destination_folder")
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Example:

import shutil

import os

# Folder structure §+1a0l:
os.makedirs("project/src", exist_ok=True)

os.makedirs("project/tests”, exist_ok=True)

with open("project/src/main.py", "w") as f:

f.write("print('"Hello")")

# Entire project copy:

shutil.copytree("project", "project_backup")

print("Backup created!")

5. shutil.rmtree() — Entire Folder Delete &30t

import shutil

# Entire directory tree delete (4 Permanent!):

shutil.rmtree("folder_to_delete")
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Safe Delete with Check:

import shutil
import os

folder = "temp_folder"

if os.path.exists(folder):
shutil.rmtree(folder)
print(f'{folder} deleted!")
else:

print(f'{folder} doesn't exist!")

6. Archive &sT9ul HTfOr Extract &0l

import shutil
# Archive §-7a0l (zijp/tar):

shutil.make_archive("my_archive", "zip", "folder_to_compress")

# — my _archive.zip el

shutil. make_archive("my_archive", "tar", "folder_to_compress")

# — my_archive.tar sl

# Archive extract Ul

shutil.unpack_archive("my_archive.zip", "extracted_folder")
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7. Practical Example — Backup System

import shutil
import os

import time

def create_backup(source_folder):
timestamp = time.strftime("%Y %m%d_%H%M%S")

backup_name = f"backup_{timestamp}"

# Uncompressed backup folder delete (keep only the .zip):

shutil.copytree(source_folder, backup_name)

# Archive 7gul:

shutil. make_archive(backup_name, "zip", backup_name)

# Original folder delete:

shutil.rmtree(backup_name)

print(f'Backup created: {backup_name}.zip")

create_backup("my_project")

— Backup created: backup_20260715_103045.zip
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8. Summary

Function

I FIAT

shutil.copy(src, dst)

File copy (metadata =TT&)

shutil.copy2(src, dst)

File copy (metadata

afgd)

shutil.move(src, dst)

File/Folder move far

rename

shutil.copytree(src, dst)

Entire directory copy

shutil.rmtree(path)

Entire directory delete

folder)

shutil.make_archive(name, format,

Archive Segor

shutil.unpack_archive(archive, folder)

Archive extract sIor

® Shutil module backup systems, file organizers, 37T deployment

scripts ATET GJ IUJFd 3Te!
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Chapter 22 — BeautifulSoup / bs4 (Web Scraping)

1. Web Scraping Fgurst &197?

Web Scraping FgUTSl website d%«1 automatically data extract
LT, S8 o manually website 3USAIE 30T information copy #dId,
&= Python 3THI3MY &idl — 90T U STeic!

Real-world use cases:
e Price comparison websites
e News aggregators
e Job listings

o Research data collection

2. BeautifulSoup FgUrsl H1I?

BeautifulSoup (bs4) #gutel HTML 37101 XML parse shograrordr
Python library. Website T HTML code ®dl 30T &&TesT specific data
easily extract HITAT FASGA FIAl.

Installation:

pip install beautifulsoup4

pip install requests

from bs4 import BeautifulSoup

import requests

182



3. Basic BeautifulSoup Setup

from bs4 import BeautifulSoup

html = ™"
<html>
<head><title>My Page</title></head>
<body>
<h1>Hello, World!</h1>
<p class="intro">This is Python.</p>
<p class="content">BeautifulSoup is great!</p>
</body>

</html|>

soup = BeautifulSoup(html, "html.parser")
print(soup.title.text) — My Page

print(soup.h1.text) — Hello, World!

4. Finding Elements

from bs4 import BeautifulSoup

html = nn
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<html>
<body>
<h1>Python Tutorial</h1>
<p class="intro">Learn Python</p>
<p class="content">Step by step</p>
<a href="https://python.org">Python Website</a>
</body>

</html|>

soup = BeautifulSoup(html, "html.parser")

# Single element:
print(soup.find("h1").text) — Python Tutorial

print(soup.find("p").text) — Learn Python (9fgeT p)

# Class d9&ed:

print(soup.find("p", class_="content").text)y — Step by step

# All elements:

paragraphs = soup.find_all("p")

184



for p in paragraphs:
print(p.text)
— Learn Python

— Step by step

# Attribute access:
link = soup.find("a")
print(link["href'])  — https://python.org

print(link.text) — Python Website

5.CSS Selectors

from bs4 import BeautifulSoup
html = "™
<div id="main">
<ul class="list">
<li>Python</li>
<li>JavaScript</Ii>
<li>Java</li>
</ul>

</div>
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soup = BeautifulSoup(html, "html.parser")

# ID qraeeT:

main = soup.select("#main")

# Class qra¥dd.:

items = soup.select(".list li")

for item in items:
print(item.text)

— Python

— JavaScript

— Java

6.Real Website Scraping

import requests

from bs4 import BeautifulSoup

# Website fetch &or;
url = "https://books.toscrape.com"

response = requests.get(url)

# Parse &0l

soup = BeautifulSoup(response.content, "html.parser")

# AT books T titles:
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books = soup.find_all("h3")
for book in books[:5]: # dfget 5

print(book.find("a")["title"])

7.Scraping with Pagination

import requests
from bs4 import BeautifulSoup
base_url = "https://books.toscrape.com/catalogue/page-{}.html"
all_books = []
for page in range(1, 4):  # dfgel 3 pages
url = base_url.format(page)
response = requests.get(url)

soup = BeautifulSoup(response.content, "html.parser")

books = soup.find_all("article", class_="product_pod")
for book in books:
title = book.h3.a["title"]
price = book.find("p", class_="price_color").text
all_books.append({"title": title, "price": price})

print(f"Page {page} done!")

print(f"Total books: {len(all_books)}")
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8. Important Notes

i, Web Scraping ®{dl=ll § of&lld oar:

e Website o robots.txt check &1

e Terms of Service ardr

e Server a¥ SiTEd load <l sTehl

e time.sleep() dI9&eT requests FLY delay AT

e Public APIs available 3t&del aX scraping Uasit API aTaRT

9. Summary
Function FI FIA
BeautifulSoup(html, parser) HTML parse &RoT
soup.find(tag) gfgelm matching element
soup.find_all(tag) T matching elements
soup.select(css_selector) CSS selector d9%s search
element.text Element dT text content
element["attribute”] Element dT attribute value

® BeautifulSoup + Requests = Python Web Scraping T #aTd

powerful combination!
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Chapter 23 — Operator Overloading

1. Operator Overloading FgUTat H1A?

Operator Overloading #¥guTal Python &Y mathematical (+, -, *, /)

37TOT comparison (>, <, ==) operators ¥ behavior custom data types

ST redefine HIUT. FUTS JHTAT T =41 classes HEY standard
operators aTRdT Adrd!

# Built-in types #LA + already overloaded 3Te:
print(5 + 3) — 8 # Addition
print("Hello" + "I"') — Hello! # Concatenation

print([1,2] + [3,4]) — [1,2,3,4] # List joining

2. Magic Methods (Dunder Methods)

Operator overloading IS special methods aroRdTd SdT=T Magic

Methods far Dunder Methods (double underscore) FguTdTd.

Operator Method Fgorat

+ _add__ Addition

- __sub__ Subtraction

* _mul__ Multiplication
/ _ truediv__ Division

== _eq__ Equal
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Operator Method TS

I= _ne__ Not Equal

> _ gt Greater Than

< It Less Than

>= _ge__ Greater or Equal

<= _le Less or Equal

str() _str_ String representation
len() _len__ Length

3.add — + Operator Overload

class Point:

def __init__(self, x, y):

self.x = x

selfy =y

def __add__(self, other):
return Point(self.x + other.x, self.y + other.y)
def _ str_ (self):

return f"Point({self.x}, {self.y})"

p1 = Point(1, 2)
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p2

p3

print(p3)

Point(3, 4)

pl + p2 # add__ call gar

— Point(4, 6)

4. Comparison Operators Overload

class Student:

s

s2

def __init__ (self, name, marks):

def

def

def

self.name = name

self.marks = marks

__eq__(self, other):

return self.marks == other.marks

__gt_ (self, other):

return self.marks > other.marks

__lt_ (self, other):

return self.marks < other.marks

def _ str_ (self):

return f'{self.name}: {self.marks}"

Student("Rohit", 95)

Student("Sakshi", 88)
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s3 = Student("Raj", 95)

print(s1 > s2) — True
print(s1 < s2) — False
print(s1 == s3) — True

print(s1 == s2) — False

5. Practical Example — Vector Class

class Vector:

def __init_ (self, x, y, 2):

self.x = x
selfy =y
self.z = z

def __add__(self, other):
return Vector(self.x + other.x,
self.y + other.y,
self.z + other.z)

def _ sub__(self, other):
return Vector(self.x - other.x,

self.y - other.y,
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self.z - other.z)

def _ _mul__(self, scalar):
return Vector(self.x * scalar,
self.y * scalar,
self.z * scalar)
def _ str__ (self):

return f"Vector({self.x}, {self.y}, {self.z})"

def _ len__(self):

return 3
vl = Vector(1, 2, 3)
v2 = Vector(4, 5, 6)

print(vl + v2) — Vector(5, 7, 9)
print(v1l - v2) — Vector(-3, -3, -3)
print(v1l = 3) — Vector(3, 6, 9)

print(len(v1)) — 3
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6. str 3TTOT repr

class Book:
def __init__ (self, title, author, pages):
self.title = title
self.author = author

self.pages = pages

def __ str_ (self):
# User-friendly representation

return f"{self.title}" by {self.author}'

def _ repr__(self):
# Developer-friendly representation

return f'Book("{self.title}", "{self.author}", {self.pages})’

def _ len__(self):
return self.pages
book = Book("Python Fundamentals", "Rohit Survase", 200)
print(book) — "Python Fundamentals" by Rohit Survase

print(repr(book)) — Book("Python Fundamentals", "Rohit
Survase", 200)

print(len(book)) — 200
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7. Summary

Magic Method Operator Example
_add__ + obj1 + obj2
_sub__ - obj1 - obj2
__mul__ * obj1 * 3
—€q__ == obj1 == obj2
_ gt > obj1 > obj2
_str_ str() print(obj)
_len__ len() len(obj)

® Operator Overloading amwwga‘ﬁ qA=AT custom classes standard
Python syntax aTq%el HH aXdld — code intuitive 37O readable gra!
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Chapter 24 — PyPDF

1. PyPDF #Fgurat #19?

PyPDF #gUTst Python &l library St PDF files aX operations
Il aRdid — PDF read &Ul, text extract &IUl, pages

merge/split #0T, rotate #OT, HTOT ST HIET.

Installation:

pip install pypdf

from pypdf import PdfReader, PdfWriter

2. PDF Read &30t

from pypdf import PdfReader
# PDF 3€30]:

reader = PdfReader("document.pdf")

# Pages count:

print(f"Total pages: {len(reader.pages)}")

# Specific page ar<ol:
page = reader.pages[0] # Gfeell page (index 0)
text = page.extract_text()

print(text)
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® PyPDF dmug& automated PDF processing, report generation, 3for

document management systems Seladl JdTd!

3. WaredT Pages AYS Text Extract HIor

from pypdf import PdfReader
reader = PdfReader("document.pdf")

full_text = ™
for page in reader.pages:

full_text += page.extract_text()
print(full_text)

# File 7&d save 0l
with open("extracted_text.txt", "w") as f:

f.write(full_text)

4. PDF Merge &30

from pypdf import PdfReader, PdfWriter

writer = PdfWriter()

# Multiple PDFs add #vor:
pdf files = ['file1.pdf", "file2.pdf", "file3.pdf"]

for pdf_file in pdf_files:
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reader = PdfReader(pdf_file)
for page in reader.pages:

writer.add_page(page)

# Merged PDF save #Ul:
with open("merged.pdf", "wb") as output:

writer.write(output)

print("PDFs merged successfully!")

5. PDF Split &0t

from pypdf import PdfReader, PdfWriter

reader = PdfReader("large_document.pdf")

# Tcd& page 3I@IT PDF HEY save Ul
for i, page in enumerate(reader.pages):
writer = PdfWriter()

writer.add_page(page)

with open(f"page_{i+1}.pdf", "wb") as output:
writer.write(output)

print(f"Split into {len(reader.pages)} files!")
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6. Specific Pages Extract &0t

from pypdf import PdfReader, PdfWriter
reader = PdfReader("document.pdf")

writer = PdfWriter()

# Pages 2 & 5 extract @0l (index 1 to 4):
for page_num in range(1, 5):

writer.add_page(reader.pages[page_num])

with open("extracted_pages.pdf', "wb") as output:

writer.write(output)

7.PDF Rotate &0t

from pypdf import PdfReader, PdfWriter
reader = PdfReader("document.pdf")

writer = PdfWriter()

for page in reader.pages:
page.rotate(90) # 90 degrees rotate

writer.add_page(page)

with open("rotated.pdf", "wb") as output:

writer.write(output)
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8. PDF Metadata

from pypdf import PdfReader

reader = PdfReader("document.pdf")

metadata = reader.metadata
print(f'Title: {metadata.title}")
print(f"Author: {metadata.author}")

print(f'Pages: {len(reader.pages)}")

9.Practical Example — PDF Report Generator

from pypdf import PdfWriter, PdfReader
import os
def merge_reports(folder_path, output_file):
writer = PdfWriter()
pdf_files = sorted([f for f in os.listdir(folder_path)
if f.endswith(".pdf")])
for pdf_file in pdf_files:
reader = PdfReader(os.path.join(folder_path, pdf file))
for page in reader.pages:

writer.add_page(page)
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print(f"Added: {pdf file}")

with open(output_file, "wb") as output:

writer.write(output)

print(f"Merged PDF saved: {output_file}")

print(f"Total files merged: {len(pdf_files)}")

merge_reports("reports_folder

annual_report.pdf")

10. Summary

Function F HLar
PdfReader(file) PDF 3930l
reader.pages HITAT pages

page.extract_text()

Page #Y text HIGUT

PdfWriter() Adlel PDF sefqor
writer.add_page(page) Page add &or
writer.write(file) PDF save &ur

page.rotate(degrees)

page.rotate(degrees) (90,180,270

reader.metadata

reader.metadata
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Conclusion

This book marks the completion of my very first programming language —

Python. What started as a simple decision to learn programming slowly turned

into 200 pages of notes, and eventually, into this book. T SIS learning

decision ST AT YO journey HEY Fcelell, ATAT BT Teh 1T 37Tg.

Every concept written here was first understood, then practiced, and then
explained in my own words. This book does not claim to cover the entire Python
ecosystem — it focuses on the core fundamentals that form the foundation of

any programmer's journey.

This is not just a collection of notes; it is a record of where my programming

journey began. ATSIATATS & book ATSAT learning journey dr gedid 3TfoT FHY
ITAIAT FholedT efforts AT UHh record 3§, As I continue learning and

exploring more advanced topics, I hope to build further volumes on this same

foundation.

To anyone reading this — may this book serve as a reminder that every expert
was once a beginner, and every great journey starts with the first line of code.

Keep learning, keep practicing, and most importantly, keep building.



About the Author

Rohit Survase is a self-taught programmer who began his coding journey with

Python. This book is based on his personal notes, written while learning Python

as his first programming language. Python fIdlell TR SheleAT AT notes =T

U structured form 3 & book dIR STl 37T,

Python being his first programming language, this book represents not just
technical learning, but the beginning of a much larger journey into the world of

software development. gT journeyg?; 371 =TdlsT concepts, technologies 3mfor

projects explore hITATAT 37e.

Through consistent practice and curiosity, Rohit continues to explore new
concepts in programming, with the goal of building a strong foundation for

advanced topics in the future. Learning shdlsIT concepts HH [T YT, practice
U7 ATOT continuously improve 80T J@X dr R &ar.

This book is the first step of that journey — and the first of many more to come.



References & Future Learning Resources

This book was created using personal notes prepared while following
the CodeWithHarry 100-video Python programming playlist on
YouTube. The explanations, examples, and structure in this book
reflect a personal understanding of these concepts, written in my own

words.

For readers who wish to continue their Python journey beyond this

book, here are some recommended directions:
Official Python Documentation - docs.python.org
Practice Platforms - HackerRank, LeetCode, Codewars

Project-Based Learning - Building small real-world projects is the best

way to strengthen concepts

Advanced Topics - Object-Oriented Design, Web Development,
Automation, Data Structures & Algorithms, and eventually Data

Science or Al

Learning never truly ends in programming. This book is just the
foundation — the next steps are exploration, practice, and building

real projects.
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