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Introduction

Welcome to the world of Python programming! Python is a popular language
known for its simplicity and readability, making it ideal for both beginners and
professionals. In this chapter, we will start with the basics, includi @@ng up
your development environment and 5e ' @b gramming
3 e a comprehensive
rlte test, and debug your own

understanding of Python,

programs. Wo ‘ ,
3.1 Introduction to Python Programming

Python is a widely-used high-level programming language famous for its
simplicity and readability. It is a versatile language and applicable to various
fields, including web development, data analysis and artificial intelligence etc.
Whether you are creating a simple script or developing a complex software,
Python's user-friendly nature helps you get started quickly and efficiently.

Basic Programming Concepts

Computer programming is the process of creating a set of instructions that tell

a computer how to perform a task. These instructions are wntten in a

programming Ianguage that the computer can understa Thmk
i 5 - ow to reach

your house. You need to % lear K‘ Je AV end doesn't get lost.
Similarly, when we write pv%@ ve clear and precise instructions to the
O




on the latest ve

computer to complete speci
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Setting Up Pﬁhogwla ent Environment -~ '
The dévelopmenthenvironment refers to the process of preparing a computer

to write, run, and debug Python code effectively. This involves installing and
configuring the necessary software, tools, and I|brar|es that make development
smoother and more efficient.

When installing Python, make sure to check the box that says "Add Python to
PATH." This makes it easier to run Python from the command line. We can also
use online services to write and run Python program.

Steps of Python installation

@@YX@
To complete the installation process of Pytljon @W

1. Download Python: o
Visit https://www.python.o to the "Downloads" section and click

(e.g., Python 3.13.x) for your operating system

Jobs Community

= o

All releases . ST
Skt bt AR Downleosd for Windows

" Source code : SRy

Python 3:137

g Note that Python 3.9+ cannot be used on Windows 7 or earfier.
: :.ma 5 : Not the OS you are looking for? Python can be used on
i Aﬂdmid many operating systems and environments.

The productis: i
| Other Platfonns e

The installer wﬂlW%%m matically.

2. Install Pyt

e Run the downloaded .exe file.




& Pymon3137(64blt)5etup 0O x|
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Setup Progress
to Ing

installation.

e« Select "Install Now" or ﬁﬁ Pton 337 gig ook 5450
customize the installation if D
needed (e.g., choose the .

instaliation directory). oyt 5
« Wait for the installation to for ) |
complete, then click "Close". windows R o 7 !
3. Set Up an IDE: 548
e Download and install a popular = 5
IDE like PyCharm, VS Code, ob sl
IDLE (included witk\P E
« PyCharm is a_po or
Pyt fent, available

in a free Community edition or
a paid Professional edition.

F!gum .3: Installatic

to download the version smtable
for your operating system (Windows, macOS, or Linux).

H H 2 H 7y - M
4. Configuring the IDE with Python

Open PyCharm and start a new
project.

In the "Configure” or "Settings" Ji&
menu, go to "Project Interpreter.” \ =3 U B
Click the gear icon, select »Add
Interpreter,” and ch t ‘
your Python e i 5
C:\Pyth 6hn.exe on
Windows~ or /usr/bin/python3 on

Welcome to PyCharm
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ion folder if it's not auto-detected.
£PyCharm index the interpreter.

Linux/macOS). Browse
Apply the setti
5. Testing the Configuration
e Create a new file (e.g., test.py) in your IDE.
e Write a simple script: print("Hello, Python!"). :
e Run the script (use the "Run” button in PyCharm/IDLE or press F5in VS Code
after setting up a task).
e If the output appears (e.g., "Hello, Python!"), your IDE is correctly configured.
Google Colab :
Another excellent option for using Python is Google Colab. It is a free cloud-
based platform that provides a Jupyter notebook environment with pre-
installed Python and popular libraries like NumPy, Pandas, and Mat}gl\ i. To

_ s
€ 5 © % colabreseochgooglecomdive/YWINCEXOGaZdbumsm?-TMi-Kssghizim (1 e v
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Figure 3.5: Google Colab IDE

get started, visit https://colab.research.google.com/, sign in with a Google

account, and create a new notebook. No local installation is required, making it
ideal for beginners or those working on machines with limited resources. You
can write and execute Python code in cells.

3.2 Basic Python Syntax and Structure

The following Python program demonstrates the simplicitya @mty of
ANVAE

the language: : ¢ OO /S\T\Y\

&Hello_ Wordipynb % @ V. \X UNC-" ~ & "2 swee
CO File Edit View Insert Runtime Tools Help 9\(\(?\?\\\ u = & ( ey
Q Commands | + Code + Text | b:ﬁuirl\[:[({“rl‘\\'[f’ O\ \\)\) b

- - i = (r & =
[1]| © print( Hello) ) :
= Y05 | 3 Hello, Students !

Figure 3.6: Python Program in Colab
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In this exampW E&B is utilized to output the message enclosed in
double quotati rks. This illustrates Python's straightforward syntax, where
functions like print are used to perform actions such as displaying text.
Python Comments

Comments are the lines that are not executed by the Python interpreter. They are

used to provide explanations or notes for the Programmer. Single-line
comments start with the # symbol.

# This is a single - line comment
print ( "K2 is the second-highest mountain in the
soria v )

| B
This is a multi-line comment.
) @o@@m

print ( "Edhi Foundation @ap %@5&%&
volunteer ambulanqu& 4

s largest

LA B |
Output: o
‘K2 is the d-highest mountain in the world

Edhi Foundation operates the world’s largest volunteer
ambulance network.

resting Information

Variables in Python

A variable in programming functions as a storage container within a computer's
memory. It allows the storage of data that can be retrieved later in the code. In
the example below, the variable age is utilized to hold numerical @@ value
of a variable can change throughout the-exe , which is why

it is referred to as a varlat?%%\:m / “

L
-'age = 71 Y%XCOA\B
printi@gyﬁgﬁNlived for", age, "years")
age =

print ( " Igbal lived for", age, "years")

IIIIIlIIIIIIIlllIIlllllIlIllIJ;;2IIllIiilllll..lllllllllllllll




# Output
# Azam for 71 years
« 4 Igbal lived for 60 years

This example illustrates how the variable “age” is assigned different values to
represent the ages of Azam and Igbal, which are then printed as part of the output.

Variable Naming Rules in Python

Variable names in Python must adhere to the following rules:

« The name must begin with a letter (a-z, A-Z) or an underscore ( _). It cannot
begin with a digit.

« Subsequent characters can include letters, digits (0-9), or underscores {3

« Variable names are case-sensitive, meaning age and Age are cons%\g&ed two

different variables. @Qg%@

« Python's reserved keywords, suc ai)fw., t be used as
variable names. o

« Reserved words in Pwhﬁ'&
Python. They

N

=4

ds which have predefined meaning in
svariable, function or any other identifier.

Following are some of the reserved words in Python:

o if, else, elif, for, while, break, continue, and, or, not, in, is, True, False, Non
and print :
We Can not use them as a variable name

P

Types of Variables
In Python, you can create variables of different types to store various kinds of
data. Python itself decides the data type of variable unless specified. Here are
some common types of variables:

. Integer (int): Stores whole numbers. Example: age = 17

. Floating-point (float): Stores decimal numbers. Example: price = 19.99

. String (str): Stores text. Example: name = "Ali" m

. Boolean (bool): Stores True or False.[Example %@&@rue
Input and Output Op ions-in /A

. = -
Input and output operati .‘. 2ifoW Youdo interact with the user. You can ask the
user to enter data\(i anddisplay information to the user (output).

Input: We usé‘the input () function to get user input. The input () function
displays a message on the screen and waits for the user to type something and

press Enter. The text entered by the user is then stored in a variable. For example:
| 45 |
@




name = input ("Ente k&% dme :
praifnt V'%ﬁﬁ&§Fg@ name + "!")
# Output :

# Enter your name: Maryam Ashraf
# Hello, Maryam Ashraf!

First line of code asks the user to enter their name and stores it in the variable

name.

Output: Use the print () function to display information on the screen. The print ()
function takes one or more arguments and displays them. For example:

Second line of code displays a greeting message that includes the user's name.

s

1 in print () function we use ;' between multiple values/ variables to mted
separately.

i 2. In python mdentatlon defines_stri @o . Incorrect |

L _ indentation maycause errori
Handling Integer and Flo m

To handle num e int() or float() functions to convert input

eric i
strings tointe |ng point numbers.

Integer Inputs

o a————

# Example : Handling integer input
user age = int (input{(“Enter your age: "))
print ("Your age is:",user_age)

# Output

# Enter your age: 16

# Your age is : 16

Float Inputs

# Example: Handling float input
user height = float (input ("Enter your height in meters:
s m
print ("Your height is", user he ght ﬁa @
# Output ill;
# Enter your heightOl
f ¥our height s . '
NN =R
3.3 Opera Xpressions

Operators are symbols that perform operations on operands. An expression is a
combination of operators, and vaIues that produces a result. Let's explore




different types of operators@@@

Arithmetic W
- Arithmetic op s are used to perform basic mathematical operations such

as addition, subtraction, multiplication, division, modulus, exponentiation, and
floor division as shown in the following code.

# Define variables

a= 10

b= 3 S

4 Perform all arithmetic operations on these numeric
variables and print results

PEIREE SN b, e R e D # Output: 10+3=13

print ey U e by N =P e laido b $-Outputs 10+ 3530
print(a, n/"' b, " ll’ a / b)
#-Output: 10 / 3 =

printia, MY, bt ow N ion
# Output: 10 //
printl{a;="$", D (Xl
# Output: :
_print (a, Noh. e " a5 ENn)

2.3333333333@5@w@5@@m

# ** represent power operator:

¥ Outpuk: 10%*3= 1000

Comparison Operators

Comparison operators are used to compare two. values or expressions. They
determine the relational logic between them, such as equality, inequality, greater
than, less than, and so on. These operators return a Boolean value (True or False)
based on the comparison resuit. Here's a Python program that demonstrates the
usage of all comparison operators.

Define variables @ @)UU”
e 0 A @@ﬁg

# Greater than
print (XQNNMW =", x > 'y) # Output: 10 > 5
# Less th

primt:aa K Lyt niy g Output 10 < 5 = False

]
)
H
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(0]




e

#Equal to (ﬁ& \SQSJ\/U :
print (x, X ==vy) # Outbut 10 == §
# Not equ

priat iy SN I=7, Sy, el e y) = Outgut: 10 !'= 5 = True
# Greater than or equal to '

printiotus  Yo=" ¥ Sef e y) # Output' 10 >= 5 = True
# Less than or equal to

PELAE -t Fea™ gl Tt ¥ e y) # Outpuﬁ 10 <= 5

False

I

False

The above code demonstrates Python's comparison operators by defining two
variables, xand y, and companng them using various operators like >, <, ==, I=,
>3 el K=, |

" Assignment Operators
Assignment operators are used to ass;gn values to v mmon
assignment operator is the equal si value on the right
to the variable on the left.(J \ nd assignment operators like
+=, -=, *=, and /=, W ‘Omibir metic operatlons with assignment.
N oU :

# Define lnfﬁﬁu}Jvalues
a = 10
b=25

\\

# Assignment

X = a; print("a =" , x)# Output: a = 10

$ Addition assignment

a += b; print("a after addition =" , a}# Output: a after addition = 15 -
# Subtraction assignment R

a -= b; print("a after subtraction =" , a)# Output: a after subtraction= 10

# Multiplication assignment

a *= b; print("a after multiplication =" , a)# Output: a after multiplication = 50
# Division assignment

a /= b; print("a after division =" , a)# Output: a aftex dlx si F = 49

#Floor division assignment

a //= b; print("a after floor division =" ()a)x a- o or div1s;on = 2
# Modulus assignment
a %= b; print("a after modu%ié a after modulus = 2,0

Q

# Exponentiation assign
a **= b; priﬁf{@ﬁirgﬁéﬁgzgﬁ

ntiation =", a)# Output: a after exponentiation = 32.0 ;

48 |
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Above code illustrates t d

ﬁ assignment operators in Python. It
starts by assigni a variable “a". It then demonstrates various
assignment ons mcludlng addition, subtractlon multiplication, division,
floor division, modulus, and exponentiation. Each operation updates the value of
“a"and the results are printed with the updated values. The code comments show
the output of each operation.

i"lh\} ical Uéﬂga ators

Logucal operators are used to combine multiple conditions or expressions. The
most common logical operators are "and, or, and not’, they are used to perform
logical operations and return Boolean values based on the evaluation of the
expressions involved.

# Define variables

X = Trué %iléigjﬁﬁﬁ

1% = False - C)(§§Q§§6§>

# Logical AND @) VX@&X

logical ghd = %§6&§6§l

print(x§§£§@ggkf§ y ,"=", logical and) # Output: True and
=

False =F

# Logical OR

Togitalior = x OF Y

prigeis "o oy, U eV SoRiRl B & Output: FRGR UL
False = True *

# Logical NOT
logigal aot % = BOE &

print ("TnetYexes" =" , ndogical not x) # Qubtput: .not:True=
False

Togital not y '="not'y

print (Anoe iy B ological not ¥ 4 Outplti ot PFalse=
St o el
The above code demonstrates th @\{ g/nxoPython It defines
two Boolean variables, X@ a operations such as “and, or,
not” on them. The re ogical operations are printed, showing
whether thwﬁfg@m& evaluate to True or False. The code also includes

comments with the output of each logical operation.

M
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- Operator prec

Operator Precedenc%%
ines the order in which operations are performed
in an expression. [n Python as well as in Mathematics, certain operators have
higher precedence and are evaluated before others. Understanding this helps
ensure that your calculations are done-correctly.
» Parentheses ‘()": Highest precedence. Operations inside parentheses are
performed first. (3 + 2) * 4 evaluates to 20.

« Exponentiation: Performs power operations next.
T T S |

+ Multiplication '*', Division'/', and Modulus '%": These ‘operations come next.

- Addition '+' and Subtraction '-': These have lower precedence compared to
multiplication and division.
Forexample:4*3+10/2-11%3 w @@@
4* 3 evaluatesto 12,10/ 2 evaluat = ‘

Perform add and subtract @

Example: Considert etoshow operator precedence:

uates tb .

A\l \JV ]
prlnt("'-—w\l HON OPERATOR = PRECEDENCE DEMONSTRATION
===\n")

# 1. Arithmetic Operators

print{”1. ARITHMETIC OPERATORS:")

printiffY3-+. 2 *:5 S BT S R R # Multiplication
before addition

prinfif (3. 4+ 2) * 5 = ({3 .+ 2)..%X.5}")f Parentheses change
order

PEIBE(L"D *% 3 % 4
before multiplication
Pristiitiy = 3 9 il oS D LR DlVlSlon and

multiplication (left to right)

PRIt L 4 &2 = (IO o b 2}“?‘@.“1011
before addition

print{f"lt 47 4 = 2 = Q‘@ x Floor division
before addition

pEint{f"171° 3 * 21" ¥ Modulo betere
multiplicgﬁﬁ?@{ﬁ@ﬂ T
# Output

# === PYTHON OPERATOR PRECEDENCE DEMONSTRATION ===

* S o

]

S RAAGETAME F eSS ] Exponentiation




3= 3 4 A 3 W WK #.-‘

1 WWPERATORS
L3 = 13

(3 + 2) o = 25

R TR | = 32

15/ 3 & 2 = 10.0

I/ 40 el

11 // 4 +2 =4

it 03 = 4

~In python “f” before string is used for string mterpolatlon (embedding variables to

expressuon) msndea strmg e /m |

o
B o SENee
{ Rl U A L :
U Exponentlatlon i&@ meanmg that when there are multiple **
“L operat tes them from rightto left.

(\A

‘ Summary

» Python is a high-level, versatile programming language. lt is known for
‘simplicity and readability.

 Pythonis used in web development, data analysis and Artificial Intelligence

~ etc

 Programming involves giving precnse instructions to computers. Programs

tell computers how to perform specific tasks. ;
» Download Python from python.org (latest version)
o Installation steps: Download — Run instailer — Check "Add F hon to

PATH" — Install @
« IDEOptions: PyCharm, VS Code I EJ@ @

Online Option: G o ation)
Arithmetic: +,-,*,/,
C°"“”W

ASSign =, +=, ""l =, /"‘l //"l %T'
~» Logical:and, or, not
o Comments are used toimprove codeé readability

". e o

[51)
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Mulitiple Choice Questions
1.  Which of the following steps is NOT part of the basic programmmg

process7
(a) Write Code (b) Compule/lnterpret
(c) Execute (d) Ignore Errors

2. What should you do when installing Python to run it from the
command line more easily?
(@) Uncheck "Add Python to PATH"
(b) Choose a different IDE

() Check "Add Python to PATHY @@W@ @
(d) Install onIythS E % d
3. What will be t o%m rint(10 // 3)?
(@) Wo_ | b 3
1

(c) (d 4

4. What is data type of variable x in x="123"
(@) Integer | (b) Float
(c) String : (d) Boolean

5. Which operator has the highest precedence in Python?

(@) Addition (+) (b) Mulitiplication (*)

(c) Exponentiation (**) - (d) Parentheses ()

6. Whatistheresultof5>3and2 < 1? :
(@ True (b) False

' (¢} Error (d) None

7. What does the += operator do? @@@
(@) Adds two numbers @ values
() Addsand ass Multlplles values

§ Whatwm below code?
age = 2B; print (" Age: ", age)

(@ Age:25 (b) 25
(c) Age : (d) age




Which symbolis mments in- Fyrwnf

a\
(b} - #*

(c) - # )

Shert Answer Questions

1.

2.

3.

P

Long Answer Questions & @
a

. Why are comments important in programming?

Discuss three basic data types in python.

Describe the difference between integer and float data types in Python.
What are logical operators and name all three?

How do you get user input in Python?

What is the purpose of print() statement in Python?

What is operator precedence? Give an example.

Write any three main rulesfornammg variables | na @ \’S@

in integers, floats, strings, and

What are the basic daj
Booleans with exam I%
What arw ors in Python. Provide examples of each operator and

explain would use them.
Explain the input() and print() functions with examples.

Explain how comparison and logical operators work together in condltlonal
statements. Provide a practical example.

Write a program in Python that will take a name from user and display greeting
message to the given name.

Write a program in python that takes two numbers from user and display their
sum.

Write a programin python that five numbers from user and display their average.
Solve the following expressions:
a) 8+3*4-2%2
b) 20%7*3+10//3
o) 2*3**2%4+10-6/2




