Chapter 1: Tntroduction to Python

@ curious__programmer

What is Python?

Python is a popular, high-level,
inferprefed programming lanauage
known for its simplicity and

readability. Tt is used for web
development, data science, AT, Development Auf:}uﬂm

automation, and more. : :
PYTHON

History of Python

| < 1989: Python created by Guido van Rossum
at CWI, Netherlands.

|« 1991: Python 0.9.0 released - included features
! like classes, functions.

Guido van ||
Rossum || « 2000: Python 2.0 released - added list comprehensions, |
= | gcxrbage collection.
«/(/ | « 2008: Python 3.0 released - improved language
\ et 1 constructs, better Unicode support.

e

Features of Python

= EG.SB to Learn: Simpie and
: easy to-understand syntax

: I"w_ﬁj Runs on various platforms
L= (Windows, Mac, Linux)
Readable : Code is clear and
readable like English

SUBEM D sot of modules &
G In'l:erpre’ced: Executes code functions for various tasks
~ line by line, no need for :

mmpilaﬁnn.

75§ hell Dt_.,namicallt_.j THPEd
= No need to declare variable

B\ Cross—Platform: Runs on types explicitly

-

*’ various PlQJrFO'rm'S (Windows, Mac, ELE-Q Open Source

Linux) . Free and open source, with
a lo.rge cc:mmuni{fj




Advan’cages & Disadvan{ages

@ curious_programmer

Advantages Disadvantages
« Simple and Easy to Leam: x Slower Execution:
Reads like English, reducing Interpreted nature makes it
learming curve slower than compiled languages
w Extensive Libraries: Rich et x Memory Consumption:
of libraries for varicus tasks High memory usage due to
- | ture.
+ Versatile: Used in web SHpanc Toduse
development, data science, AL, % Not Ideal for Mobile:
i Creat Communi’cﬂ SUPPG il Less suitable for mobile app
3 = : de-VE-{OPmEr'I+ %
Large__ active cc:mmum’ftj with
plenty of resources.
+« Cross-Platform: Runs on % GlL (G:3bal La.nguagE:
Windows, Mac, Linux, etc. Limits performance in

Hi-th ' t
o High—LevE'i Lﬂr‘lguage: multti-threaded erwvironmeents

Ecrs.ﬂ o write and understand.

Pgihon vs Other Languages

Other Languages

Simpler, Easy-to-Learn Syntax @ Faster Execution Speed
Interpreted, Dynamic Tuping
Large Standard Library

Great Libraries for Al
Data Science, Web Dev

@ Statically Typed Languages
Better for Mobile Development

P
@ More Control Over Memory Usage




Applications of Python
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Web Development

) Buildin@ websites and web apps using
frameworks like Django and Flask.

Data Science
o Analgzire and vizua\izmg data using
libraries like Pandas, NumPy, and
Ma*p\oﬂib

@) AT & ML

* Creating machine 'iearﬂir‘qg models and Al
a\gc:}rlfhms with libraries like Tensortlow,
Keras, and Scikit-learn.

) AL & ML
s Cr‘emhncj machine ‘le:cmr'nnr\.::_:l models and AL

/"-:"_ e : Tk

al@orl’rhma with libraries like TensorFlow,
Keras, and Scikit-learn.

&) Automation

¢ Automating repetitive tasks, scripting, and
task scheduling

() Game Development

® Creo.hr\g games and graphica‘{ apphca’rions using libraries
like Pygame and Panda3D.




Chap’ter 2 Ptj‘chon Installation & Seiup

@ curious__programmer
&) Installing Python (Windows / Mac / Linux)
(@ On Windows B

Wi python 3.0 (64-bit)

s Download the installer: Go to Install Now
pH’chﬂn_Drcj and download the latest P e

version for Windows.

! Install Mow

(2 Run Installer: S gl |

Python L

* Open the downloaded file and — 1
follow the setup wizard. | Add Python 3.XX. XX to PATH’ i
@dql to PATH Check "Add Python to PATH" during installation.

(3 On Linux -

e Use Package Mar‘nager: Open Terminal and run:

* For Debian/Ubuntu: sudo QPJt-E}e’c update
sudo apﬁgef nstall python3

® For Bed Hat/Fedora: sudo dnf install python®.

(3 Python Interpreter

* The Python interpreter is a program that executes Fython code.
e It converts Python scripts into machine-readable code.

Python 3 XX X (default, XXX XX, 20XX)
IGCC 940 on linux

Type "help”, "copyright” “credits" or
license" for more information.

>>> print(Hello, Python!")
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E S

How do you run P}ﬁhon programs

Ptj’rhon programs are run using an irﬁe_rprefer that reads and

that seeds and executes the code. To write and run PgHr\c-n programs-
and run P-j’fhon programs eﬁ]::uenﬂlj, an

Inhaf:jrcde.d Deve'lr::rpr*nﬂn% Erwvironment (1IDE)

s Corm*nunlj used

\ Pﬁ%hc}n IDEs

A Ptj’tht::rh IDE (In*tegrf:ﬁed Development Environment) is a software

appiicahcm attis Prcwideg tools and Features to write, edit, and P}jﬂwn code.
Here are three popular Px_j’rhc:nn 1DEs=:

IDLE

—1 PuCharm |

- 1IDLE | - Visual Studic Code || - P:jf:harm is a
L Basic -wmple cdtter | is-a Popuﬁﬂr. | Prn?e&siar\ai 1DE for

| = customizable code || - = R
- Comes with Plj‘rhf-?*“- H  editor | e L |

5u.93¢35*1‘i::3nﬁ,.

| | - SuPPDrfa many d&tbuggina and more

| extensions for

- pB{‘hor\ development ,'

by default




First Python Program
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@) Hello, World!

| # First Python Program | Output
| ey . | Hello,
| print("Hello, World!") a el

® This is a simple Python program that prints “Hello, World!”

to the screen.

e The print() function is used to display text in the output.

@ Python Comments

e Comments are lines in your code that are not executed.

They are usetul for expiminlng the code.

&

H Singleﬂl_ine Comments

s These start with the ‘#’ symbol.

o # This is a siﬁgle—liﬁe comment

&

333 Triple-Quoted Comments

» These are for multi-line L
comments.

Comments make your code more readable and understandable.




Chap‘ter 3: Python Basics
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Keywords & Identifiers
Y :

e Keywords: Are words in Pgthc-r‘. that are reserved and cannot
be used as identifiers.

Kegwords:
l if, else, for, while, def, import, class, None ... i
®* Keywords include conditional statements, Ior:}ps, function defs,

tions, and more.

e Identifiers: Are user-defided names for variables, functions,
classes, and more.

o Good naming conventions:

*» Should start with a letter (a-z,A-Z) or an underscore ()

my__variable, count123, _ data, sum_total

2nd_name, my-var, for*count |€ Invalid identifiers

@ Variables

® \ariables in Pld‘th@ﬁ are used to store data values like numbers,
strings, lists, etc.

® No need to explicitly declare the variable type in Python,
its dgmmic.alhj {Hped_

® Example: a variable assignment: | Name | age [ height |
‘name = “Alice” _”;;? “Alice’ 25 S
e ® Variabl t 1 [
S e e ariables store values in memory

e No Spaces.
® No special characters ($, €, %, %)

e Identifiers are case-sensitive.




Data Types Overview
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) Data Types Overview

e Data types ::‘Lassiﬁ:j the type of value a variable holds.
¢ Common Pﬂthon data types are listed in Fo't‘lowlng examples:

| Integers (int)
| x = 10

| Floats (float) !
| v =314

‘ Strings (str)

| name = “Alice"

| Lists (list) % =
| numbers =1, 2, 3]

.: Tuples (tuple)

| peint = {(“name”: “Bob”, “age: 30} |
e Different data types allow you to work with various kinds of data.

@ THE? Ca;ting
e Type casting is converting a value from one data tgpe to ancther.

e Tn Pg_,}’choﬁ, you can do this using built-in functions like
int(), float(), and str ().

e Use int() to convert to an integer. | int | float | | height I
original_str = "123" e e | 4.5 | B ‘
number = int(original_str)

# converts Etr'lrxg to int
Result: number = 123

e Use str() to convert to a float. number |

age = 25 .
age_str = str(age)
Result: age str = "25"

float ||heght |
3.14 l| e |ssg

# converts ‘:‘;‘triﬂg to float

e Type casting is useful when you need to perform operations
between different data types.

r—




Inpu’c & Ou’cpch

@ curious_programmEr

@) print() function

¢ The print() function is used to output data to the screen.

® You can print strings, numbers, and more.

print ("Hello, Python!") Hello, Python

print ("The answer is, 42) The answer is.

® You can use comma seperators to print muitip\e items.

k(N : "Alice"
print("Name lice") Barser Riids
print("Hello, {name}!")

e You can use =writh *Fmﬂwatting Nnotaet, =% ,")

&) Indentation in Python

® Tndentation is used to define the structure of the code.
e Python uses indentation with four spaces to indicate code blcks

® Indentation is essential for loops, conditionals, and function
definitions.

® Incormrect indentation can cause errors.
Comeal: > Incorrect indentation

if age >== 18: if age >= 18:

print (" Adult™) print (" Adult™)

else: A else:

print("Minor: by
print (" Minor™)

IndentationError: unindent

Result: age_str = "25” does oot match any outer
= indentation level

» Type casting is useful when you need to perform operations
between different data types.

- -




Chapter 4: Python Data Types
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o Built-in Data Types

Python has several built-in data types that are used to store
different types of values. The main built-in numeric types are int,
float, and complex, and there is also a a Boolean type.

Numeric

m : S’toring irﬁfeger values.
Example: a =10, b =-25

@ float: Storing floating-point
numbers (decimals).
Exampte: c=314d=05

© cornp|ex: Storing complex numbers
with a real and imaginary part.

{ Example: z =2+3j, w =-05-1.5

1 ? )
Boolean
Storing true or false values. The Boolean values are: True and
False.
vp=True ) True
v q =False —

[z False




____—— @curious_programmey — 2

o S{r_ing_

A Sh’ina is a sequence of characters enclosed in quotes.

It is used to store text.

name = “Alice” J

L

=‘ gree‘ting = "Hell ,Wc:rld.'“J

{ fruit = "apple” J

o NoneType
The Noné_rgpe represenfs. the absence of a value.

It has a single value: None.

? P
result = None ]| e




Chapter 5: Python Operators
@ curious_programmer

@ Arithmetic Operators

e Arithmetic operators are used to perform basic mathematical
operations.

® Numeric
o Arithmetic operators are used to perform basic mathematical
operations.

Operator | Description Example Result
i v Addition Xk N e ar=G ik Sl = L

I- == Subtraction X =N S S I S
* Multiplication Xy e R S
/ Division eSS IREHYYRE | x/y = 1.4
Yo Modulus X %y Moy =2

{remainder)
o Differert dota types allow you to compare two values.
¢ Relational (Comparison) Operators

* Relational operators are used to compare two values and return a
Boolean re=ult (True or False).

¢ Indentation is essential for loops, conditionals, and function definitions.

@ Relational (Comparison) Operators

s Relational operators are used to compare two values.

Operator | Description Example Result
= Equo.l to XxX==y x=7,y=5 = False
= Not equal to x =y = True
> Greater than X >y = True |
- Less than X<y x=7,y=5 = False I
>= Greater thanorequal to x=7,y=5 = False




o
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Logical Operators

]._c:gif;al Dpera{'c.r'ia are used to combine conditional statements

Operator Example
and a<5and b>10 = False
or a<5S5orb>10 =True

NeT a == = True

il

> Assignment Operators
A,f,signmen{ operators are used to assign values to variables.
Operator' Example

+= Addition X+=3 (X=x+3)
—= Subtraction | X—-=2 (x=%x—-2) '

X *=4 (x=x*4)

/= Division x/=5 (x=x/5)

| %= Modulus X %=2 (X=X %2)
s= Exponentiation  X**=3 (X =x**3) |
e |

//= Floor Division | X [/= 2

e e —————
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o Bitwise Operators

Bitwise operators f;.ﬁperﬂ{e on bits of mteger&; and Per'*Ft:rr'm

operations bit bﬂ bit.

Operator Meaning Example
& Bitwise AND 5& 3 =1
| Bitwise OR 5|13=7
£ Bitwise XOR 5N3=6
= Bitwise NOT ~5 = -6 |
<< Left shift 5<<1=10
T T R SRS
> Membership Operators
Membership operators are used to test whether a value is
present in a sequence (eg. list, string).
Operator Example
e Returns True if a value is found in the sequence
'a' in “apple” = True
not in Returns True if a value is not found in the sequence

'x'not in [1, 2,3] = True |




@ curious_ ngrammer

<r_> Identit‘tj Operatc}rs

@ I_den’citﬂ cper'ators are used to compare the memory location

of two objects.

® is: Returns True f both variables refer to the same object.

® is not: Returns True if variables do not refer to the same object.
Operator Description Example Result
s Addition Xy (123 y=x | sijaiy ="Thie
IS not Multiplication a==(123)b=0Q3 aisnotb=True
iIs not Division (remainder) | X/y (1.23) =1n | X %y = 2

e Note: I.der\titL:] Dperatfnrs—j; are used to check f two variables
Poilrw.t to the same-cbject in Mernory.

& Operator Precedence
e Operator prec;edemcue determines the order of opemtic.ans N EXPressions.

® Operators with higher precedence are evaluated first.

Dper‘ﬂtor(s) Precedence
e Exponentiation | Exponentiation
* LS Pv//f == +> MLAH_'||.)||IC:.1JL'|ELJT'1. Division, Floor Division: Madulus
e — +-4 =+ Addition, Subtraction
== l=s== | = =< > =: \dentity, Assignment, Comparisons

¢ Example: 10 -3*2.// 5 is evaluated as 10 - ((3*2) // 5).
e Result: 10-(6/5) =10-1=9

& Example: 10 -3*2.// 5 is evalusted as 10 - ((3*2) // 5).
& RPesult: 10 - (6 /5) =10-1=9




Chapter 6: Control Flow Statements
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o Conditional Statements

Conditional statements allow you to make decisions based on conditions.

The main conditional statements in Pﬂth@ﬂ are:

0 if

The if statement executes code block on15 when the condition is True.

age = 18 |
if age >= 18: I
print ("You are an adult.” ). __
i = 7
o if-else
The if-else staterment runs one  code block it the condition is True
and another code block if it is False.
Operator Example
in Returns True if a value is found in the sequence.
‘a’ in "apple” = True
not in Returns True if a value is not found in the sequence.
'x'not in [1,2, 3] = True j

o Nested if

An if staterment inside ancther if statement to check multiple conditions.

num = 15

if num > 10:
print ("Value is greater than 10.).

else:
| print ("Value is greater than 5').

print ("Value is 5 or less.").
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<'E>_ Looping Statements

® The for lc::c:rp i1s used for iterating over a sequence (like a list,
tuple, or f.—;triﬂq}.

e is not: Returns True if both variables refer to the same object,

[ ]

IS not: Returms True if variables do not refer to the same object

Dpera’tmr Description Exmﬁ'-.ple Result
'S Addition x +y (123)y=x | xisy = True
is naot Mu.'ltiph'.rg’l.!{ n count = O Output
while count <3 O
print{count) 1
count += 1 2

® Executes the block of code while the condition remains True.
& Nested loops
& A nested loop is a loop inside ancther loop.

<_-> Loop Control Statements

® break : Terminates the 1cJoP ;‘,—}m['lﬂ_

for 1 in raﬂ.:_]e(‘fy'}: Output:
T N 1 o
break 1
print (i) .
) 4

® continue : Skips the rest of the loop and continues to the next iteration,

8 pass: Acts as a ploceholder for code to be added later.

Operator(s) Precedence Output:
o for iin T'C-\T\{_::}E‘:Ej: Terminates the loop early o
Y= 1
break Break =
printii) Pass 4

® pass @ Acts asa pacr.’i'ut'ru lc-xﬁp and cortinues o the next iteration

for i in range(5): Output: ' Output:
T B e 1 o L8]
pass 1 1
eise: 2 2
) primtdi) = 4

E—




Chapter 7: Strings in Python
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o 5£rirliCr2a{icn

A Sfring is a sequence of characters enclosed in quotes. in Python.

strings can be created bgj enciosmg characters in quotes:

Lname = "Alice” = : ey

_ . —— —— .I T_I"iP!e uctes 11!
! greeting = “Hello, World! J T al'?ow for
=t i | multi-line Strings.
- word = ""Python" ,J e L

o Indexing & Slicing

S‘Erings are indexed Eﬂ:art'mg from O. \We can access parts of a S‘Erinf:}
using indexing and slir:mgz

‘_te).;t = " Pgth(j;;-; ':— & By = e e Ry e G ]
K—E, O 1 2 = 4 S =
I BT b G o A0 g
% -5 -4 3 -2 2 -
Gt ey
text[O] "P" First character

text[-1] — | "n" Last character

text[0:2] — "PE}" Characters from index O to 2 (exclusive)

Jce.)-d:["l :] ' U‘thoﬂ " Characters from index 1 to end

text[-3:] — | "hon" Characters from the third to last to end

text[:2] — | "Pto" Characters from start to end with step 2.
= = i I
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o String Methods

String methods are built-in functions that perform operations on string data,
like changing letter case, removing whitespace, or replacing parts of the string.

@ String methods are built-in functions for manipulating and managing.]
Si:nng data. £ ——

text = "hello world” = “HELLO WORLD"
text = "Hello World” = “hello world”

text = “_python_" = “python”
textstrip () = "python” = “mananas”
text. replac.e( ban" "man } “mananas”

— g — — —

O String Fcrma‘l:ting

String Forma‘l:ﬁng lets you construct strings by inserting values from variables
into strmg templates.

Format() Method i f-Strings
name = "Alice’ name = "Alice’
age = 25 | age =25 |
greeting = "My name is {} l greeting = f"My name is {name}-
and Iam {} yearsold." | and I am Iam {age} years old."
format(name, age) ' i
Print (greeting) Print (greeting)
Output. "My name is Alice | Output. "My name is Alice and T am
and Iam 25 years old. "[;?4 25 years old.”

O String Formatting

Stri.ng Fom"ua’cting lets you construct strings by inserting values from variables
into s’cring temp!ortes,

\ Gperator " Examp'le.
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O Escape Characters

Escape characters are specia'l characters in strings that start with a backslash

(\) and are followed by a character to represent special characters within a
string.

- @ String methods are built-in functions for manipulating and managing
string data. £ —~—
Charac.tc-er B Description
\n | Inserts a e ’line._ — .
\t | Inserts a tab
e | Inserts a single quote.
iz e >
Example S VAP AN
;x‘t ;_'Eello-,;n'hT'F-\is is a néQ iine.-" e
print (text)
Output.

Hello, This is a new line.

RS A
O S‘l:ring Functions

String functions are buiilt-in functions that operate with or on stri.ng data.

Operator E;';a;n;le

amt amt. = “Simple123”
length = len(amt) # length is now 9
Output: 9

O Immutability of Strings

Strings are immutable, meaning their values cannot be changed after they are
created. To modify a string, a new string must be created.

Example |

greeting = "Hello”
greetinglO] = “J” # This causes an error!
~ Output. "Jello”




Chapter &. Lists
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O Creating Lists

Lists are created by enclosing items in square brackets []. Lists can store
items of any data type.

% numbers = [1, 2,3,4,5] — int
mixed_list = ["Python", 42, 3.14, True] — str, int, float, bool, bodl

Example

fruits = [“apple", "banana", "cherry”]

O List Indexing & Slicing

Lists use Zer‘o-basied [Fdexlrlg You can access individual elements using their
index or use slicing to access a range 'of leléments.

colors = ["red", 'green’, 'blue’, 'yellow', 'purple”]

Output: "red”

O List Indexing & Slicing

Lists use zero-based inde:xinﬂ, You can access individual elements using
their index or use siicir\g to access a range of elements,

colors = ["red", ‘green’, 'blue’, 'yellow’, 'purple”]
colors[O]

Output: “red”

colors[1:4]

Output: ["green’, "blue’, 'yellow"]

© Neggative indices start at -1 for the last element.
© Slicing. list[start:stop] Stops at the index before stop.
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O List Methods
Liste are created by enclosing items in square brackets [, Lists can store
itemns of any data type.

O > append —2
fruits = ["apple’, 'banana! ] — int
fruits.append("cherry")

Output: ["apple!, 'banana’, "cherry” |

QO » remove —2
fruits = ["apple”, "orange’, 'banana', "cherry”]
Qutput: ["apple’, 'banana’, '‘cherry"]

O index —>

fruits = ["apple’, 'banana’, "cherry”]

Output: 1
O Nested Lists
Lists can contain other lists, creating nested lists. These are lists within lists.
colors = "Fefﬂ‘ 1‘263' 4 Su |t |
- = Trea:;:l‘, I'gﬁe.en', 'bﬁs:,_‘-y_eilm', "purple’ |
Cutput: 1
matrix[1[2]

Dutput: [1, 2, 3]
Output: 6

O Negative indices start at -1 for the last element.
O Slicing: list[start:stop] Stops at the index before s top.
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Ok EomPrehenE,ion

List comprehension provides a corcise way to create lists. Useful for
trans.{:orming or 'Fi'.tering elements in a list

O sqguares = [x**2 for x in range(5]]
Output: [0, 1, 4, 9, 16]

O evens = [x tor x in range(10] if x % 2 == O]
Output: [O, 2, 4,6, 8]

O Difference between Li%’gc /ﬁrr‘ag

Lits anct errous @XBECNAFHE BIO W they v some
important ditferences.

Aspect Lists Arrays
Lists Implemented in Requires Numpy package
Python natively
Flexible Flexible, can store | Fixed data type for all
can types different data types | elements.
Arrays Good for gaz:ne_ral Efficient for numerical
| purpr::-z.e Lisage operations.

import numpy as np
a=nparray[1, 2, 3,4, 5])
print (a)

Output: array[[1, 2, 3, 4, 51]




Chapter 9. Tuples
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O Creating Tuples

Tuples are ordered, immutable collections of items, Created by Eru:‘-oﬂung
elements in parentheses.

O colors = ["red", for x in range[5]]

Output: ['red’, "green’, 'blue"]

O numbers = (1,2,3,4, 5)
Output: [0,2, 4, &, 8]
Single_elemer\t= (42,) (note: needs a comma )

O Tuple Operations

Tuples support 1r‘daxir|a Like lisers, be used ~h|l-«:e I!.'E.-tE‘- and combin used
with common operations: —  * -

| Aspect Lists Arrays

| Lists | Implemented in Requires Numpy package

: PchDr‘l mtivehj

! .

. Flexible, Flexible, can store Fixed data type for all

| can types different data types elements.

: Ar‘r‘al;js Good for general Efficient for numerical
purpose usage operations.

O Tup.les are immutable: cannct be changed after creation.
O Tuples can be used as keys in dictionaries (lists can't).

import numpy as np

a = np.array[ (1, 2, 3,4, 5])
print (a)

Output: array[[1,2, 3, 4, 5]]
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O Tuple Methods

Although tuples are immutable, they do have two methods that can be used
to gather information.

Method Description
count() | Returns the number of occurrences of a value
index() Returns the index of the first occurrence of a value

O numbers = (1,2, 2,.3,.2. 4, 2)
Output = numbers.count(2)
O numbers = (10, 20, 30, 40, 50)

idx = humbers. indext4@)— ¥ V 1L 1L
Output: 3

O F’ackinﬂ & Ur_wfpickihﬂ_

Asp_ect Lists. Arrays
: Pacﬁng: | Returns the number of Common idoerences:
one puir:
Packing: packed =1,2,3,4,5 | output: [1, 2, 3,4, 5]

O packed =1, 2,3,4,5
Output: (1, 2,3,4,5)

O @, b, ¢ = packed
Cutput: a; 1, b, 2, e: 3

O first, #rest = (1, 2, 3,4, 5]
Output: first: 1, rest: [2,3,4,5]



W




Chapter 10: Sets

@ curious _programmer

Creating Sets

A set is a collection of unique, unordered elements in Python,

Sets can be created by using the set() function or by enclosing
elements in curly braces {}.

© setl=set([1, 2, 3,4]}] # Using set() function
© set2={5,6,7,8} # Using curly braces

Set Properties

+ Elements are unordered: dupﬁcates are not allowed.
Vv Sets are mutable, meaning you can add or remove elements.

v You can use the len() function to get the' number of elements in a set.

Example: len(set2) returns 4

Set Methods
© add(x): Adds element x to the set.

@ remove(x): Removes element x from the set,

raises KeyError if not found.

© union(set2): Returns a new set with elements from the original set
and set2.

@ intersection(set2): Returns a new set with elements common to
the or’tginai set and set?2.

© intersection(set2): Returns a new set with elements common to
the original set and set2.




Set Operations
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The union of two sets returns a new set containing all unique
elements from both sets:
setl set?

setl = {1,2, 3,4} e
SEtz == {3141 5: 6} /
1

| setl|set2 # {1,2,34,5,6}

setl | set2 J

o Intersection

The intersection of two sets returns a new set corﬁtammg on\H the

common elements.

setl set?

set1 = {1,2,3, 4}
set2 = {3,4,5,6}

| set1 & set2 # {3, 4}

| set1— set2

o Difference

The difference of two sets returns a new set cor'\tamina the elements

in the first set that are not in the second set.

| | set’] set?
| set1—set2 # {1,2} | / e
! set1—set2 # {1, 2} 2 ! 2
o Frozenset [ _setl—setz |
A frozenset is an immutable version of a set
in Pljthﬂn. i
It acts like a set but cannot be modified. e

! fs = frozenset{1, 2, 3, 4]) 2 _!




Chapter 11: Dictionary
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o Dictionary

A dictionarij is a collection of keH—va[ue pairs that is mutable and

unordered.

In Python, dictionaries are defined using curly braces {} with key-
value pairs separated by colons :

o Creating Dictionary

To create a dictlmnarﬂ, define it using Cur{}_j braces, with keg—

value pairs separated by colons.

my-dict = {
Ilnamell: “A“C_E",
'age”: 25y
"Ci'tH”: 1|New ‘Y-Drk H)

student_scores = {"Math': 85, 'English': 92, "History': 78 }

(2

@ Accesa:.iﬂg Elements

Use the keH in square brackets to access the value associated with
that keH:

print (my_dict ["name"]) # Output: Alice
# Output: 25

print (mg_di(:'t ["age™)

| print (student_scores["Math"]) # Output: 85
| print (student_scores ["English™]) - # Output: 92

| print (student_scores["Math"]) # Output: 85
| print (student_scores['English"]) # Output: 92
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O Dic:ticnar_‘l_., Methods
Keys, Values & Ttems

© Dictionaries are created by enclosing key-value pairs in curly braces { }. Keys
and values are separated by colons and each pair is separated by commas.

O student = ['name’: ‘Alice’, ‘age: 25, city': ‘New York"}

) * keHS( —_
student = student.keysQ
Output: dict_keys(['name’, ‘age’, 'city"1)

C » values( —=
student = student.valuesQ
Ol..ltput: d|chaiué5(f"A!|ce', 25, 'NEW Yofk”] }
O »items( —>
student = student.items()
Output: dict_items(["name', ‘Alice’),
("aﬁe'. 25), (Ceity”, "New York")]]

S dic’c.kegso — Returns a view of all keys in the dictir::mr&

dict.values() == Returns a view of all values in the dictionary.
O » dict.items() = Returns a view of all key-value pairs as tuples.
O dict.keys() —> Returns a view of all keys in the dictionary,

O dict.values() = Returns a view of all values in the dictionary

O dict.items() = Returns a view of all key-value pairs as tuples.
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O Nested Dictionarl:j —>

Nested dictionaries are dictionaries within dictionaries. They are useful for
storing complex data hierarchies.

O Example = classrooms = {

‘class1': {
'teacher': 'Mr. Smith',
'students: {"Alice’, 'Bob’, "Charlie'])

}
"class2": {
'teacher': 'Ms. Johnson',
'students: {'David', ‘Eva’, 'Frank"]
}

O Access —>  print(classreoms(’class1][teacher’)
Output: "Mr. Smith"

O Update — classrooms(['class2][students'].append(’Grace’)
Output: {'teacher': 'Ms. Johnson/, 'students': ['David, 'Eva’, 'Frank!, 'Grace"]}

© Dictionary Comprehension —

Di4:1:‘-c::rr"-.'.':-r5I cc:mprehension creates dictionaries in a concise way b}j ibe:rﬂti.rg over
an iterable and app'»ﬁing an expression to each item.
O squares = {x: x**2 for x in range(1, 6})

Output: {1: 1, 2,4, 3: 9, 4, 16, 5: 25)

O evens = {x: x**2 for x in range(1, 11) if x % 2 = 0)
Output: {2: 4, 4, 16, 6: 36, 8,64, 10: 100)

O 'Condition_gi dii:ticrmr":j comprehension example:
evens = {x: x**2 for x in range(l, 11) if x % 2 == 0)
Output: {2: 4, 4, 16, 6: 36, 8, 64, 10: 100}



Chapter 12: Functions
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) What is Function?

A function is a reusable block of code that performs a specific task

Functions help break a program into smaller, managea'de, and
reusable parts.

To define a function in Python, use the def keyword followed by

the function name, Par‘erﬁ.heﬁez. (), and a colon :

def Br‘eet(): # This defines a function named greet. i
def gr‘eet(): # The function name followed b}j Parer1the59:5.|

greet() |
# Calls the greet function, output: Hello, world! |

e S

. def add(a, b): # This defines a function named add. 1
! returna + b

| result = add(5, 7) # Calls the add function with arguments

' 5 and 7. ].
print(result) # Output: 12 /)




@ curious_progrommer

O Function Arguments —>
Positional arguments passed based on their position in the function call.

O Peositional —
def greet(name, age):
greet('Alice’, 25)
Output: Hello Alice, you are 25 years old.

O Keyword —>
def greet(name, age):
greet(age=30, name “Bob’)
Output: Helle Bob, you are 30 years old.

O Default —> e M et M

def greet{mmageﬂ@) TR S
print(f"Hello {name'}, you are {age} years old.")

Output: (Charlie’)
Output: Hello Dana, you are 35 years old.

© Variable-length —>
* *args: for non-keyvordlane : function to accept arbitrary number of arguments.
* *kwags for keyword| ane : function to keyword arguments.

O def greet(* names):
for name in names: Output: { Hello Alice,
print(f'Hello {name”) ) { Hello Bab,
Output: CAlice', ‘Bob’, 'Charlie”) { city: "New York'

O def describe(**kwargs):
0o
print(f""key": "value"} ) age: 25
describe(name="Alice’, age=25, city: New York

city:"New York”)
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O Return Statement —

The return staterment exits a function and sends a value back to the caller

O Example —>
def add(a, b):
return a + b
result = add(3, 5)
Output: result: 8

O A function can return multiple values as a tuple.
def get_stats(numbers):
return len(numbers), sum(numbers), min(numbers)
im*mgth, total, minimum = get_stats([4, 8, 6, 21

Output: length:=4r
total: 20

minimum: 2

C Lambda Functions —

Lambda functions are small, anonymous functions defined in a single line using
the lambda keywerd. They have ne name and are often used for
short, simple operations.
& add = lambda a, b: a + b
Output: add(3, 5): 8

O Using lambda with map:

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

Recursion occurs when a function calls itself to selve a problem.
Each recursive call addresses a smaller subproblem, converging towards a

base case; a condition that Etop'_-‘. the recursion.

O Example —>
def factorial(n):

Fan——
returm 1

else:
return n * factorial(n - 1)
Output:
factorial (S):
Olkout: 120 .\ s p it o~ e

O Docstrings —>

Dbcstrings are multi-line strings used to document a function, method, or
class. Theg provide a convenient way of explaining what a function does.

O Example =
def greet(name):

R
i

This function greets a person by name.
return f'Hello {name} !
P’rir‘rt(greet._.dac_}

Output:
O This function greets a person by name.

O Use triple double quotes for multi-line docstrings.



Chapter 13: Modules & Packages
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O_W_hcﬂ: is Module?

A module is a file containing Pl:)thcm code that can define functions.
variables, and classes.

Modules help organize code and allow for code reuse.
© Impor’cingﬁoduleg

To use a module in your Python program, you need to import it.
This can be done using the import statement:

import math # Imports the entire math module

| from math import sqrt, pi # Imports only the sqrt and pi

from the math moedule module
import random as rnd # Imports the random module as ‘rmd' Z
I F,
| print (math.sqrt(16)) # Output: 4.0
| # Calls the sgrt function from the the math meoedule
_ ! | e e
j print(math(25)) # Output: 5.0
|
= pr‘int (rnd.randint(1, 10)) # Output: A random integer between 1 and 10
(£

© Import a function using a module:

print (math.sqrt(16) # Output: 4.0
# Calls the sqrt function from the math module

' print(sqrt(25) # Output: 5.0 |
' print(rnd.randint(1,10)) # Output: A random integer between 1 ond 10

Z
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& Bui It-in Modules

® P‘H’chon has many built-in modules to extend its 'Fuﬁc.’cic:nahtg,

_ Exarnp'ie:

import math
print(math sqrrt(16))

#H Output: 4.0
& User—deaned__HQéuP._e:_s,

e In Python, we can create our own modules by writing Python code
and saving it as a .py file.

| Example: | | Example:
| greetings.py import greetings |
| def hello(name): greetings _hello("Alice")
print(f Hello, (name!!')
2 # Output: Hello, Alice!

® Packages

® A package is a ;ql_lgctigﬁ__pfkﬁpjgr;i}.{.hg?;in :d_i'r_'e:c_'c;}rig's._ that includes a special
—init_.py file:

o Use of a packge.import Packagf:,modu'le_

Example: : Example:

mypackage/ import mypackage modulel
it ey

|2 ; 3
R | mypackage . modulet hello()
— module2.py # OQutput
- Helle from module1!
& _name__=="__main__"

L1 il

® The_ _name__ _variable is set to
executed dire.c:.tly.

_main__" when the module i=

- Examn ple:

mymaodule . py
def main) :
print( "This is the main function.').

if_nmame_=="_ _‘main._":

main ()

P

® Output: Hello is the main function.



Chapter 14: File Handling
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o File Handli ng

File handling involves reading from and writing to files. In Python,

we can work with varicous t!.jPES of files, such as:

o File Types

File Type Description

Text Files

Contain piain text data
(. txt)

. |
- E:ir'larg Files Contain binarH data (e.g, images, videos, executables) '|
|

(.bin, .dat)

O Opening & Closing Files .

To open a file in Python, use the open() function:

: fFile = QPEH("EXﬂmplE‘tXt”, )
# Opens a file named example.txt in read mode.
content = file.read()
# Reads the content of the file

file close()
# Closes the file after reading

iV

e — o

@ Here are some common file modes:

| Mode Description
| r Opens the file for reading

Ty E o - —r——

w Opens the file for writing (creates a new file if it doesn't

exist)

a Opens the file for appending (adds data to the end of the file)

b Opens the file in binar}j mode

I

2
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-File Modes
File modes E.Pe-_mﬂj how a file should be r;Pened—- whether for rea:hng__

wnhrtg, ﬂpr)endnr!ﬂ. etc. Here are the common file modes in Pljth-r_:.n

Mode Meaning Example
r Read (default) open (* file.txt”, 'r") |
w Write (truncates file) | open(“file.txt”, 'w”) |
a Append (write at end) | open(“file.txt”, 'a”) |
b4 Create new file mpen(“File_txt", ) |
r+ Read and Write open(“file.txt”, 'r+")
w-+ Write and R_Eﬂd open(“file.txt”, "w+")
(truncates file) . : 7

Reading & Writing Files

To read from or write to a Tile, You first need to open it I..lf_'ﬂﬂﬂ the (_J'PEI“N:}

function. Here are detailed +3>cpiﬂl wations and example'_;.

Reading a File
i Fler.ld'sr.._.'j a File
with open("file.txt’, 'r') as file:
content = file.read()
print(content) '
- DPE.HS “file.txt” in read mode. Reads the entire content of the file

= Prints the content.

Writing to a File

# ertmc_:! tc a File

with open ("file.txt’, 'w’) as file:
file.write("Hello, World! \n")

» Opens “file.bxt” in write mode.
= Writes "Hello, World!” to the file.

e Truncates the file first if it aireadﬂ exists,
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wifc_h _Statemen’c_ :

The with staterment is used for resource mar ager nent. It ensures that a
resource (like a file) is praperllj closed after its block is executed even
if an error occurs. This is espeuallﬂ useful for file hancﬁmﬁ in Ptjthon

# Using with statement |

with open(“file.txt®, 'r”) as file: |
content = file.read() :
print(content)

- O‘pens “*file.txt" in read mode.
- Automahcallifj closes the file after the block of code completes.
= Handles ::.Eosir"sg the file even if an error ocours.

w::rl::inﬂ with CSV & Text Fii:—:—:E

F’ﬂthcn s equipped with modules for handhrﬁﬂ CSV files and e,a*:«',alﬂ

mmr\pulating text files. Here are E.mr'r'\ples:

Readi.nﬁ a CSV File
To read data from a €SV file, you can use the csv module.

- Readmﬂ a CsV
import csv
with open(“data.csv’, 'r’) as file:
reader = csv.reader(file)
for row in reader:
print(row)

= Opens “data.csv” in read mode.
+ Reads the file using the csv.reader(”) function.
= Prints each row in the CSV file as a list.

Writing to a Text File
To write data to a text file line by line, you can use the write() method.

# Wri’cinﬁ to a Text File
lines = ["First line’, ", "Second line’, "Third line"]
with open ("file.txt’, 'w’) as file:
for line in lines:
fFile.write(line + "\n")

Contains the lines to be written to "file.txt’.
Opens "file.txt" in write mode.

Iterates over each line and writes it it to “file.txt”.
Adds a newline character "\n' after each line.




Chapter 15: Exception Handling
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O Errors vs Exceptions

— Errors are problems in the program that cause it to stop unexpectedly
— Exceptions are events that can be detected and handled by the program

OIHPES_ of Errors

Sljﬂtﬂ.){ Errors - These are caused b5 mistakes in the code.

Runtime Errors - These occur dl..J.r’mE;] program execution.

x=5 # This will raise a syntax error .
rint(x) ;
P |
Runtime Errors - These occur dt.nrir}g program execution
| x=5 # This will raise a ZeroDivisionError
y=0
rint(x / v)
: P Bch Y =2
O try-except
The try-except block is used to catch and handle exceptions in 'Pljthon
| ‘tr‘ﬂ: |
! =5 ;"’ @] # This will raise a ZercoDivisionErrar |
except ZeroDivisionError: '
print(‘{:armot divide bb‘ zero.')
# Output: Cannot divide bLj ZEero:

O # Opportunty to handle multiple types of exceptions
try: ll
num = int(input('Enter a number: ")) |
print("fou entered:”, num)

except ValueError: !
i Prlﬂ‘t(‘lnualir_‘l input. Please enter a number ™)
i S _ .
I! # Output: Tnvalid input. Please enter a number e .
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o else

The else block runs if no exception was raised in the try block.

try:
result = 10/ 2
except ZeroDivisionError:
print ("Cannot divide by zero.”)
else: -
print ("Division successful:", result)

# Output: Division successful: 5 !

@) Finalilj__

The 'Piﬂf:]"ﬂ block runs reaardiea*:‘. of whether an exception was raised or

not. It is typically used for cleanup actions,

try:
file = open("example . txt", "r")
content = file.read ()
except FileNotFoundError:
Print("Fil@: not found.™) !
finally:
file. close() # Output: File not found. \\File closed

# Output: File not found \\File closed

O Custom Ex{:eptiong

You can define your own custom exceptions by cr eating a new class
that inherits from the Exception class.

class MyCustomError (Exception):
pass
def check_value(x):
if x< O:
raise MHCustomErrGr(’Value carnnot be negative.“)
try: l'
check_value(-5)
except MyCustomError as e:

# Output: Value cannot be negative [ j




Chapter 16: Object-Oriented Programming (OOP)
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o Class & Object

Object-Oriented Programming (OOP) is a programming paradigm based on
the concept of "objects” that can contain data and functions.

An object is an instance of a class.

class Car:
def __init_(self, brand, model):
self.brand = brand
self.model = model

carl = (':.t:.‘ltr’(”'l_r_’:udc:’ccan"~ “Corolla™) # Creating an object

o A class is defined using the class quljmr'd.
O The _init__ method is the constructor which +t-h initializes the ol:je.c’c'g attributes.

O An object is created b!j aalli.n.a the class name follcwed bﬂ parentheses
containing the arguments.

o Constructor (Uiniti)

The constructor method __init__ is a special method in Pﬂthan that is
automatical@ called when a new object is created.
It initializes the iject's attributes.

class Dog:
def _init_(self; name, age):
! self. name = name
self.age = age
# Creating objects.
dogl = Dog("Buddy”, 3)
dog2 = Deog("Max", 5)

i

@ The _init__ method initializes the c::!:ﬂec‘t'S properties such as name and
age.

o The 'self’ parameter refers to the instance beih_ca created and is used o
access the attributes and methods of the abject.

o Objecl;f, are created bﬂ c.::u.lhrwg the class name as if it were a function,
passing the required arguments.
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Instance \{griﬂbIES & Methods

Instance variables and methods are tied to a specific instance of a class

Theﬂ gzPerate on the instance and allow access to its unigue data.

# Example: Instance Variables & Metheds

class Dog:
def__init.(self, name, age):
self.name = name
self.age = age .
def bark(self): i
print(f “(self.name) barks!)

= Defines a class Dog with instance variables name and age.
- ___init(): Initializes instance variables for each object.
- bark: Instance method that prints a message
- Instantiates an object (m‘nj,_dog) and calls its method. 7
. m!j__dog = Dog('Bi.widH'. 3)
- my_dog.bark()
Output: Buddxj barks!
Static & Class Methods
Static and class methods are methods bound to the class and not the
instance.
Static Methods
# Example: Static Method !
| class MathUtils: i
@staticmethod |
def add(x, v) |
return = + Yy l:.f'

= result = MathUtils.add(S, 7)
= print(Dog species)

Class Metheds

Class metheds access the a class variable species.
@classmethod decorator makes set_species a

# Example: Class Method

. class Dc:g:
! species = "Canine'
@classmethod

def set_species(cls, species)
cls.species = species
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Encapsulation

Encapsulation is an OOP concept that restricts direct access to an object’s
data, promoting controlled access and data hudua:fj.

# Exa mpla : Er'u:ap*:«ulcltlnn

class BankAccount:
def__init.(self, balance=0): !
self _balance = balance
def deposit(self, amount):
self.__balance += amount
def get_baiaﬂce{): _
return self._balance -

« Defines a class BankAccount with a private variable _balance
» Underline is used to indicate it's intended to be private. .
« Defines deposit and ﬂeLbaiance rmethods i
« Controls access to the balance with the get_balance method =

account = BankAccount (1000)
account. deposit(500)
print(account.get_balance())

Output: 1500

Inheritance

Inheritance is OOF concept where a class (child class) can inherit attri-
butes and methods from anather class (pcu'er it class). Allows code to reuse
and extend

# ExamPEE: Inheritance

class Animal: |

def ___init.(self, name):
self.name = name

def make_sound(self):
print(F*(self.name) makes a sound.’)

= my_dog = Dog('Buddy’)
= my.dog make_sound()

Output: Buddl:j barks'
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Abﬁgaction

Abstraction is the process of H!chrsﬂ details and =.‘Jm|r".;,'j or -.|.Lj the ecsential

fentures of chE(_'tﬁ. In OO abstraction provade'.:. ex t.etmplu.tr_u. for other classes

# Example: Abstraction i
from abc H’ﬁpor’t ABC, abstractmethod |
class Animal (ABC): i

def___init_(self, name):

self . name = name
@abstractmethod
def make_sound(self):
FQS'S- l)/]
- Irnpc:»r't"s ABC and abstractmethod from abe module '
« Defines an abstract base class Animal.
« ___init__ method initializes instance variable name,
« @abstractmethod decorator marks make_sound as abstract. !_;}
rmy.dog = Dca("&,addﬂ')
mu_cat = Cat(“whiskers™)
Method Overriding
Method overriding allows a child class to provide a specific implementation of a
method that is alr eﬂ.d&i dgﬁru:d inits Pcu'-izr'l‘t class
# Example: Method Overriding
| class Animal: I
det make_scund(self): I
Pr‘int("Anirﬂal makes a sound.”) |
LA
class Dog(Anirﬁ&l}:
def make_sound(self):
print("Dog barks.”) :
LA
+ Defines a base class Animal with a method make_scound.
o Defires a child class Dc:-a that overrides make_sound.
+ The make_sound method in Dog provides specific behavior |7'

= my_dog = Dog("Buddy”)
- mj_docj make _sound()

Dt.xtput: Deog barks!




Chapter 17: Advanced Python Concepts
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o lterators

lterators are objects that allow traversing through all elements in a collection,
like lists or tuples.
An iterator must lmplement two special methods:

__iter__() which returns the iterator otﬂect itself.

—next__() which returns the next value in the sequence or raises a
Stoplteration exception when there are no more elements

numbers = [1, 2, 3]
my_iter = iter(numbers) # Creating an iterator

print(next(my_iter) # Outputs: 1
print(next(my_iter) # Outputs: 2
print(next(my_iter) # Outputs: 3

O 'iter() function creates an iterator from a collection.

&)

9 'next() retrieves the next item or raises a Stoplteration exception when
the items are exhausted.

o Generators

(Generators are a Simple way to create iterators using functions. Theg allow
Yyou to ger'lera{e values on the ﬂ&j without storing therm in memory,

Generators use the 'vield' keﬁjword.

def square_numbers(n):
for i in range(n):
yield i * i
gen = Square_ﬂumbers(?j} # Creating a generator
print(next(gen)) = Outputs: O
print(next(gen)) = Outputs: 4

|
=
The 'yield' kaﬁword iz used instead oF 'return’' to produce a series of

KA

values over time.
O When 'vield' is called, the function's state is saved, and the yielded value
is returned to the caller.
o The next value is produced when the generator's ‘next() method is called.
0 Generators do not store all values in memory making them rmemory

efficient for large data sets.




Decorators @curious_programmer

Decorators are functions that modify the behavior of another function They are
eften used to add FLJ.I’K'.t'ID‘"'I-e'Al'Ith to existing functions. The (@ decorator Syrtax

s .(_'{}‘"‘r’lﬁ"ﬂ.‘)hltj used

# 'r_xarnplu Decorator |

def rr\ﬂ_dec'.crﬂtcr(funr ): |
def wrapper():

print ("Sornething is happening before the function is called. ™)
func()

print("Something is happening after the function is called.™)
return wrapper J
@my_decorator I
Prin‘t("}'iellﬂ‘"}

= Defines a decorator function my_decorator

* wrapper is an inner function that adds behavior
Uses @my._decorator to apply the decorator

= Outputs messages before and after ‘.‘:(15_1"1&‘_“0(}

Closures

A clocure s an imher function that| remembers and (can arcess variables from
an enclosing function even after that outer function has finished executing

H E'»:.-_.uﬁple.' Closure

Ao ou.ter'_Fun::(mﬂ:.f_j] '
def inner_func():

print(msg)

P ————

—
%,

greet = outer func("Hello!'")
5reet(}

Output: Hello!

Shallow Copy vs Deep Copy

A shallow copy creates a new object but inserts et references into it 1o the
.:;b\:lectr_:, found in the oﬂ@u'm{ A deep copy creates a new ab'lect and recursively adtos
copies of nested A‘J‘bJE(_t‘j- found n the on@"‘ul

# Comparing Shallew and Deep Com
F e | F P4

|rnpc:-rt cop

qwml 1, [2,21, 4]
hallow_copied = copycopyloriginal)
:ieLP copied = copy.-deepcopyloriginal)

* original [1LI2] = "r;hanaed'
+ Changes in erﬁirml affect F»halltw_.::ﬁpqed ( both share nested objects)
+ Deep copy: [1, [2, 3], 4] !

S S

Output: Hello!
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> Memory Management

I‘-ieﬂtruj Frwr I-:'u‘_f!‘l"l"u-!"l"!.i_ iy F’U‘H’rﬂ involues efficient allocation and deallocation ok

hernony to ensure programs nan s oot -J.!j

# 'E":-'ﬂr*ﬁi;ah-’. M{f'r"-cw-._.] Mar agerment i

t.i-t'lt{* = [l 2. 3]
ref = data # ref E'f'unt' to the same list
print(ref) # Output [1, 2, 3]

del data
P irnt(ret) # Still vorks: ref = 1,2, 3]

Output: [1, 2, 3]

+ Creates a list data with elemerts 1. 2 3.
« Sets ref to point to the same list data
» Deletes data but ref still ponts to the list

Refererce counting ensures rmermory 't freed until all refererces are deleted

Output [, 20630

Garbage Collection

Cmr"r)ﬂ{__.r-! collection in p«j’:.""u‘.‘m automatically reclaims memory by collecting and

Citﬁ"r)(.}":'-ﬂ"lr’ ot ".}i.'.'.'!l'.‘:{.t'.'r that are no lor 13-!5'" IFl LSE

# Exar I'I;'.‘!ll e !'_::.-';.'ju;' Collection

mnpurt G
class MyClass:
def___del _(self):
print ("Object deleted”)

Qb‘_'l = M}J(\ﬂ.‘:‘;-*.-(_)
del -'_}bJ « H ?‘W'uﬂtﬂ deletes ‘_->b,_j

g collect() # Forces gorbage collection

(}J‘ti;mt Object deleted
# ":_xnrﬂi'ﬂv oy bnﬂ-.‘ Collection

1mpt}l"t gc
Output: Object deleted =




Chapter 18: Python Libraries (Core)
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o math
The math moedule provides mathematical functions.

© Commonly used functions in math libraries:

import math
print(math.sqrt(16)) # Outputs: 4.0
print(math.factorial(5) # Outputs: 120
print(math_pi) # Outputs: 3 14150265588793
print(math.sin(math.radians(90))) # Outputs: 1.0

C math.sqrt(x) calculates the square root of x
O math.factorial(x) returns the factorial of x.

O math.pi is a constant for the value of pi (approximately 3.14159).

O math . sin(x) calculates the sine of x in radians. Use math.radians
() to convert degrees to radians.

© random

The random module is used for generating random numbers and selections,

import random !
print(random.radint(1, 10)) # Outputs a randon integer between
1 and 10 inclusive
print(random.choice([red’, 'blue, ‘green’)] # Outputs a tring randem g
from the list
print(random.random() # Outputs a randem float
between O and 1
print(random.sample(range(1, 50), 5)) # Outputs a

list of 5 unique random numbers between 1 and 49 /i

o datetime

The datetime module is used for manipulating dates and times.

from datetime import datetime, timedata .
now = datetime.now() # Outputs the current date and time. '|

print(now.strtfame('ZY-m dd 'H:M:M:S5") # Outputs the daté,,""tirrﬁ .
as a formatted string

future_date = now + timedlata(days=5) '
print(future_date) # Outputs the date 5 days from now |

O datetime.now() returns the current date and time.
O strftime() formots a date object as a string.

O timedelta represents a duration of time that can can be added/subtracted.
from a dote.




oS

os module meﬁea furnctions for l.T'l‘L.E.r'r’).n_tLrth wath the r_:rrx:m‘tn.a -:.1:1-_-.1:_.:”-.

# Wol'knﬁg with os module

er\Pc_:ur't os
pr intlos. E,fe.cwcﬂ::l{]) # Prints current workir s ;;‘Lrec‘tﬂr!j

aas.chdir (", ") # Changes to parent r_!.l.f'ec,‘t(jx'}j

os. mkdr{new_fdlder”) # Creates a new folder

* (Sets current wiorking dtrec_‘toru
= Changes to the parertt directory
* Creates a new folder named "new_folder”

C)l.lti}tlt' S home/ user

5'_._15
sys module provides access variables and functions related to the Python
mterpreter‘
# Wcl'k{hﬂ with sys module
impc‘)lr’t SyYs
print(sys.version) # Prints Python versien
print(sys.argv) # Prints the command-lire arguments

Q;tpxt; /S home/fuser, '", f;c.ri.Pt,PH"
time
time module provides time related functions.

# \wlor k.w\g with time module

|r~n;:-c::-r't time
P‘!"iﬁt(tlrf\E.tlm(}:}
time.sleep(2) # Pouses for 2 seconds
print(’Firshed sleeping”)

# Prints current time in secords since epoch

'Dl..].t'PUi‘t' Firushed zleepl.ng

re (Regular Expressions)

re module provides support for working with regular expressions (regex)

# W-t}r'l-:.l.ﬂﬂ with re madule
import re
ttern = r'\bellco\b' # Matches the word "hello’
text = "hello world, hello I.mdt'n(_::n'
matches = re.findall(pattern, text)

* Defines a regex pattern to match "hello’ as a whole word
+ Searches for the pattern in the given text
» Heturns all matches of the pattern

'Dm:]::-t.xt' ['hella’, "hella™]




Chapter 19: Regular Expressions (Regex)
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o Pattern Matching

The re module in Python provides functions to work with reqular expressions.

‘ import re
text = "The rain in Spain”
i match = re.search(r'"rain”, text) # Searching for "rain” in the text
| if match:
| print( Found: ", match.group() /
© re.search(pattern, string) searches for the first occurrence of the pattern
in the string. Returns a match object or Nene if net found.

O refindall(pattern, string) retums a list of all non-overplapping matches of
the pattern:

O re.sub (pattern, r‘epl, String} replaces matches of the pattern with the
replacement string repl”.

o Meta Characters

Meta characters are special characters in regex that have a unigue meaning.

Character | Description Example

| A wildcard character ra-c™ matches "abc”, "alc”.

o | Start of a string r“helle” matches "hello world”
b | End of a string r“world$” matches "hello world”,
[1] Character class r'[A-2a-z]" matches “cat” or "Dog’
I / OR. operator r'cat|dog” matches. '] have a cat”
or ']l have a dog’
- . Matches zero or more | ricat#®”’ maotches 'cat”, cats”, catss”.
? | Matches one or more | rcolour?” matches “colur” o’color”.
{1} | Meta characters F\di3)" matches 123", but not “12:34"

_ :awildcard character <= match any character except a rewline.
D ! matches the start of a string.

$ matches the end of a string.
& [1]1 = character class, matches any one of the enclosed characters.

|| = an OR cperator to match either the pattern on the left or the right side.
O * matches zero or more repetitions of the preceding character

+ matches zero or one repetitions of the preceding character
O {} specifies on exact number of repetitions of the preceding character.

For example, 1d13)" matches esactly three digits
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R_egex Functions

Regex functions help in searching and mrup_llating strings using patterns
Below are important regex functions.

# Re,gex Functions in Pﬂ’c'r'mon
import re

match = re.search(r'\d+) , '123abc456") # Find's the first match.
Priﬁt(rmtch.group{) # Output: '123"

match = re.match(r'\d+", "123 abc) # Attempts a match only at the start
print(match.group()  # Output: '123"

all _matches = re findall(r'\d+*, *123ab(c456’) # Finds all matches
print(all_matches) # Output: ['123’, '456"] [

» re.search(pattern, text): Searches for the first match of the pattern in the text
= re.match(pattern, text): Matches the pattern only at the start of the text
» re.findall(pattern, text): Finds all occurrences of the pattern in the text.

Email & Password Validation
R&au'lc:r expressions can be used to validate email addresses and Paﬁ-a\.\ﬂrds
based on defined rules

# Email & Password Validation

impc:r't re
def validate_email(email):
pattern = r"\VS+@/S+" < \S+5"
return re. match(pattern, email) is not None

¢ Defines a function, validate_email to check email format.

*» Defines a function validate_password to check password cmpiexittj

N

Output: Chelle’, 'hello” ]
Search, Match, Findall

# re.search()
match = re.search(r\d+", ‘123abc456)

ik (mateh. # | = B o ;
print( ch.group() Outpur A

# re.match()
match = re.match(r'id+’, '123.abe")
prirrt(mtch.grc_mp(} # Output: "123° =

# re findall()
all_matches = re..findall(r'\d+', "123abc456")
print(all_matches) # output: ['123', '456']

N

' Output: ["hello’, 'hello”]
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© Introduction to Database

Databases are systems designed to manage and organize large amounts.
of data eFFicienﬂtj."l_heti allow you to store, retrieve, and manipulate data.
o Table: Stores data in rows and columns, like a spreadsheet.

o Query: A request to retrieve specific data from the database.

0 CRUD: Stands for Create, Read, Update, and Delete - basic operations

for data manipulaﬁon.
© SQLite with Python

SQlLie is a lig’r‘n!:weight, embedded database li brarfj included with Pﬂthcn_
It is ideal for small to medium-sized applications.

-C_Dnnecting to SQLlite Database |

To use SQlite with Python, you needdo import the sqlite2 module
and connect to the database.

import sqlite3
conn = sqlite3.connect('example.db’)

.- = iz L/
o import sqlite3: Imports the sglite3 module:
o conn = sqlite3.connect('example.db’): Connects to the SaAlite
database. A new database file named ‘example.db” is created
it it does not exist.

Creating a Table

You can execute SQL commands to create and mcdi‘F‘lj tables. Here's an
example of creating a simple table:

cursor = conn.cursor() .
cursor.execute(™ ‘
| id INTEGER PRIMARY KEY:

narme TEXT ; I
_age INTEGER
o cursor = conn.cursor( ): Creates a cursor obiect to execute SQL commands.

0 ' CREATE TABLE users ( "..."): SQL commanrd o create a table named ‘users”
— id INTEGER PRIMARY KEY: Creates an 'id' column as a text

— name TEXT: Creates a 'name” colurmn as a text.

— age INTEGER: Creates an "age’ colurmn as integer Field.
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MysQL is a popular relational database. Using Pythoen, you can interact with
MySQL to perform database operations

# (Lf_'aﬁnf:f’i;l.r\-j to :"-'“'LHE-Q'L

import mysql.connector
conn = mysql.connector. connect(
host = "\ocalhost’,
user = "yourusername’,
password = Hmrpa’saworr_‘. )
if cornn.is_connected():
print("Connected to MysQL") >

C'-‘u'h;mt Cornected to MysSQL

) CRUD Operations

CRLID stands for Create, Read, Update, Delete. These are the basic
operations you can perform on a daotabase using F’n_.fthc:n and MySQl

Creating Records (Create)

## Example' Create
cursor = conn.cursor()

cursor.execute("INSERT INTO users (name, age) VALLES (%s ,2s)’,
("Ichn', 25));

corn. commirt()

CA
Output: Record inserted

Readir‘qﬂ Records (Read) Updnﬁnaﬁz:qrdg !;LJ.EJdate;!

# Exarﬂpiﬁ Read # E:-carnpie- L_,iniqte

cursor = conn.cursor ()

cursor = conn.cursor ()
cursor.execute("SELECT - cursor. execute("UBDATE . users
FROM users ) SET age * %s’ WHERE name =35
rows = cursor. fetchall() C*dchey, 3D
conn.commit() 57 conmn. cormmit) E:)
Output: ['John’, 25] & Output: Record updated
Creates a cursor object o Uses the SELECT statemert to

o Executes oni | NSERT statetie rysdify records: Fetches and prints
Cormmits transaction 40 save chal weges.  © Cormmits transaction to save CI'WE.]E.

Dutpul:: Record inserted O Output Record deleted

# Example: Records (Delete) | # Bxample: Delete
I CUursor = conn.cursor() I

cursor = conn.cursor()
cursor.execute("UELETE

curscor.execute('DELETE FROM
users WHERE name = 35", users (dohn))

conrn.commit() »

Output: Eecord inserted

conn.commit’ ) [=2

] C}utput: Record delcted
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O Python for Automation

Automation means using Pgthon programs to perform repetitive tasks
automatically, saving time and reducing human effort. Python is widely
used for automation because of its simple syntax and powerful libraries.

O File Automation

File automation allows P‘:j"chan to manage files and folders without manual

| import shutil, os
i source_file = 'example.txt'
destination_folder = 'fpathfto/destiha‘tionf :

shutil.move(source_file, os.path.join
(destination_folder, ‘example. txt))

; Emmple use cases:

Pathcm can move a file from one folder

|
= Organizing downloaded files +to another using a few lines of code.
= Creating backups

e Cleaning unused files from selenium import webdriver

from EElenium_wel:ﬂriver.ccmnm_bH impot

© Web Automation (Selenium — Basics)

Web autormation is the process of m.ﬂ:crnaticallsj interacting with websites

using code.
Selenium is a popular driver = webdriver.Chrome()
Python tool used to: driver.get Chttps://example.com")

L/

¢ Open a web browser
o Visit websites from selenium import webdriver
o Click buttons and links

e Fill forms gu’eomtical_lﬁ driver = webdriver. Chrome()
¢ Scrape basic information. | driver.get (‘https://example.com)

Basic workflow in Selenium: button = driver.find_element
' @ Open browser using WebDriver (By.ID, 'submit-button”)
@ Load a website UIRL

@ Locate web elements (buttons, inputs)
| &) Perform actions like click or ’CHPE

R e R s |

from selenium.webdriver.common.by import By
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QO Email Automation

'Pgthon can automate E‘.endina emails, saving time on repetitive tasks

Example uses:

o Auto-send reports
o Newsletters and updates
Notiﬂj when tasks are done

Example uses:

@ imPDT"t Sthllb
o from email.mime.text import MIMEText

# Create email
msg = MIMEText(Hello, this is a test email.”)
msg['Subject'] = “Test Email”
msg ['From'] = ‘myemail@example.com”)
msg [To] = 'recipient@example.com’)

# Connect to email server and send email
server = smtplib.SMTP('Smtp.example.com', 587)

server.starttls()
server.login('myemail@example.com’, 'password’)

server.send_message (msg)

O Task Scheduling
Task $chedulin9 allows Python to run scripts automatically at scheduled

times.

I Commor"dﬂ used libraries :
import schedule
import time

def my_task():
print('Tosk is running...")

# Run script every c:lcuj at 8:00 AM

schedule.every():day at (“O8:00"):do(my_task)

while True:

schedule_run. per\ding{)

time.sleep (60) # wait one minute -
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O Python for Data Science i

Pgthon is Popul.ar for data science because of its
powerful libraries that make data analysis and &<
rmanipulation easy and efficient.

O NumPy

NumPy (Numerical P&jthm) is a library for numerical computations in
Python, providing support for large, multi-dimensional arrays and matrices.

o Exampie Uses: import numpy as np - !

1 2 3 arr = np.orrag([‘l, 2.3, I
el 4+ | s e (4, 5, 6], [7, 8,9)) |
7 8 9 printCarr) y,
Columns £ o Efficient array operations
¢ Mathematical functions
o Random number generation
© Pandas

Pandas is a library used for data manipulation and analysis. built on top
of NumPy. It makes working with structured data, such as tables (DataFrames).

N_QT_E. 'j AQE i Salary : import pandas as Pd

Alice | 25 | $5.000 | | data = ('Name', [‘Alice’, 'Bob', '‘Carol], ‘

Bob | 30 | 4£6.000 '‘Age'. [25, 30, 35], |

Carsl ! 35 | $65000 | d‘F.= pd.DataFrame(data) |
' prmt(dF) I

Ex&mple data using NumPH
Filter Age >
e ——— e
>

30

Sorted Data Filtered Data
Example data manipulation using Pandas I
Alice | 25 | $5.000 | | Bob 30 $60000 Iu'!réobu J’i
Carol | 35 $650001 | Carol 35 $65000 ===/ |

S == £
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O Matplotlib

Matplc:ﬂib isa librari.j Lised for crea’cmg static graphs and visualizations

in pH":hOﬁ.

Q Example uses:

impor"f‘_ matploﬂil::.Paplot as pH:

o Line plots import numpy as Np
° Bar charts x = np.linpane(0, 10, 10, 100)
@ Scatter plots ’
T y = np.sin(x)
* Histegrams :
- — plt.plot(x, y, label="sin(x) | = sin(x)
. T Example plot using plt.title('Sine Wave') | //f
-: ~ plt.xlabel ( X-axis') g
; :; \/ plt.ulabel ('Y -axis") /
—:‘ plt. fegend() ’/
’ s | Plt-shewQi G b g
i x_mq-ﬁ Xoxis
O Seaborn

Seaborn is a libra.rﬂ based on Matp'loﬂib, used for crea‘tir\-:j more attractive

and informative 'statistical visualizations.

O K’EH features: Example Seaborn Chart
o Makes beautiful charts easily | 51 [ @ Groupl
Built on top of Matplotlib .41 — B @ Group 2
§ 1 . & Group 3
O Data Analysis Basics :: | B
e i e e
Basic steps often used in data c:.ncr.lHSlE: ' FTRERTTIAER

Collect data:

Gather relevant data
from socurces.

import seaborn as sns

df = sns.load_dataset(iris’)
sns.barplot(x='species’, y='sepal_
length’, hue=species’, data=df)
Clean data: plt.show()

Hardle missing values, :

remove duplicates. Data Am15515 Basics

B .
LY \‘l‘& 2“;__ Aﬂalyzg data:
Calculate statistics,
identify trends.
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O Flask (Basics) EEEE @

<5 RO —
(

Flask is a lightwight web framework that is f

easy to learn and use for creating simple web @ Hellol
applications with Python. ¥

(=]
i =

O Example uses:

| © Cr‘eaﬁng E-impie websites
o Bui'ldiwa APIs
| © Pfﬂ‘t{}tgpir‘:g ideas quicle

! Web Browser

Flask Server

Flask Server
O Key features :

E Slmple A, i v : | l User reques.ts > i—:[ I\

o Built-in development server |_ N

o Extensive documentation ' _
User Wweb page

O Django (Introduction)

Django isa high—leuel web framework for building robust, scalable web
applications with ijthon.

How Django Works

Flask Django
Framework Type 1 Lightweight
Use Case | Small and 5imp|e

web apps
Features Gluick setup and
flexible

Djanc_:}c:r Server

O Pip install djange
# Create a new Django prqject
django-admin Startproject mgv«absite

Keg features : Data Analysis Basics

o Includes built-in s Includes built-in

admin panel 4 =] admin panel
P = K
o Uses ORM for Django Server © Handles URLs and

database operations authentication
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O REST APIs

REST APIs (Representational State Transfer Application Programming
Interfaces) allow communication between client applications and servers.
using HTTP methods

Eeque:at

v

Res.ponge

Client Server

& Keg points:

import requests
o Uses requests and responses P 4

SR TD response = requests.get(

0 Common data format for REST
APIs is JSON printicatay

data = response_json()

| © Uses requests arid responses over  HTTP
o Supperts CRUD operations
o Common data format for REST APlIs is JSON

© JSON Handling

JSON (JavaScript Object Notation) is a lightweight data format used for
e.xchm'xaurng data between a client and a server. It is cammnlﬂ used with

REST APIs
impor—{: json JSON Data
# Load JSON from a string sl —> - i_: ot
Json_str = ("'name”: "Alice”, "age: 25, g I:'. \[
email =  “alice@example.com”)” - < \J
| JTSON Data JSON File

data = json.leads(json_str)

print(data[’email]) # Access a ualue_

: Commnlg used Json functions :

json.loads() -
Parses. JSON string to diCtlDr\QrH

json.dumps() — Converts dictionary to JSON string

O json.loads(json_str)
O json.dumps() # wait one minute
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O Unit Testing e A—

Unit testing involves testing individual units of , C / %)

code (like functions) to ensure they work as

expected. It helps catch errors ear ly and ! E 57257 o
maintain code quaiitﬂ

@) uni’cte'st__ i’lodule

unittest is a built-in Pathm module for r::rea.hrv:} and
running unit tests. It wawides a vmrietfj of assertion =i
methods to check if code behaves as expected.

f\-‘-._,

O Key features of unittest :
o Basic testing fromework

2 Built-in assertion methods

o Generates test reportr.

Ke5 Features:

© basic tsting framework
© Built-in assertion methods
© Example Test Code o' Generates test reports

import unintest
# Function to be tested
def add(a, b):
returm a + b
class TestMath(unittest TestCase):
def test_addition(self):
self.assertEqual(add(2, 3),5) # Test if 2+3 equals 5.
if _name = "=_ main";

unittest.main()

O Runnihg the Tests: SIS
pl_.jthcm —-m unittest l. — Rin 1test in in 0.001s

Ok
© Key assertion methods: - e

O assertEqual(a, b) = Asserts a ==
O assertNotEqual(a, b) = Asserts a |# b
O assertTrue(x) = Asserts x is True
O assertFalse(x) = Asserts x is False




O Assertions @ curi ous_programmer

Ascertions are used in Pgi:hon to check if a gwven condition is True
during code execution: If the condition is False, an AssertionError is

raised, s’coPpima the program.

O Key points: ~. Condition —

> Used for debugging and ' Checked J

veri'FHLma a‘as:.;mpt:c}nf-:

» Helps catch bu.g-.—x E"_Clr'{'lj in

development
\ th‘:‘;‘»er“tu:)nErr'DrJ i

¥ =7

assert x % 2 == 0, “x should be even” | AssertionError: “x should
print(“x is even’”) be ewven”

# Raises AssertionError: “x should be even”™ and stops the program

O Test Cases

Test cases are sets of eonditions used 1o check-whether a program works

correctlﬂ. Automated tests in 'D_ljthr:\n often use the unittest module.

import unintest

def add(a, b):
return a + b
class TestMath({unittest TestCase):
def test addition(self):
result = add(2, 3) ‘\
self.assertEqual(result, 5) e 4 | \‘///Pa ? TN
# Check if 2 +3 equals 5 :

N, : 2
[ # Fail h 2 '
| O Common assertion methods used in : fics ] =

o assertEqual(a, b) - Asserts if a and b are equal Run Tests
o assertTrue(x) - Asserts if x is True

@ ossertFalse(x) - Asserts if x is False

Common assertion methods used in:
O assertEqual(a, b) - Asserts if a and b are equal
O assertTrue(x) - Asserts if x is True
O assertFalse(x) - Asserts if x is False
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© Time Complexity

Time complexity measures the amount | o E © ]
of time an algori’thrn takes to run as 0 O(Zh
function of the input size. ,_g

(]

©

S

© Common Time Complexity
Classes:
; o(1L) >

© O(1): Constant Time Example: arr[0] ! Input Size (n)

o O(logn): Logarithmic Time
Example: Binary Search

@ O(n): Linear Time
Example: Finding the max element in an array

e O(n?): Quadratic Time
Example: Bubble Sort

o O2M: Exponential Time

Example: Fibonacci sequence.

© Space Complexity

Space ccmplexi‘tg measures the amount of memory an a!gorithm tokes as a
function of the input size. Tt helps us understand how much extra space (memory)

is needed b‘:) a program.



o OOP Interview Questions

© What is Object-Oriented Progr‘qmming?
© Explain the four pillars of OOP:

o Encapsulation

o Inheritance

o Polymorphism
o Abstroction

© What is a class?

o What is an object?

e What is a constructor?

o What is inheritance?

© How does polymorphism work?

o What is method overloading and method overriding?

© What is the difference between an abstract class and an interface?

© Common Python Interview Questions

o What are Python's built-in data types?

© What is a list? Explain list comprehension.

o What is a tuple? How is it different from a list?
© What are dictionaries? How do they work?

© What are *args and **kwargs?

o What is a lambda function?

© How does exception handling work in Python?
© What are decorators? How are they used?

o How do you manage memory in Fﬁ_{l:hon'?
o What is the Global Interpreter Lock (GIL)?



