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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 gup
your development environment and CI)e:.-: i b@@gmmming
concepts. By the end of this chapte e a comprehensive
understanding of Python, rite, test, and debug your own

programs. Wo . you:
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 written in a
programming language that the computer can understa dQ@@@Think
of computer programming like giving directigr ‘?n ow to reach
your house. You need to \(,‘é\' 5 end doesn't get lost.
Similarly, when we write pro p\give clear and precise instructions to the
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computer to complete specw B
Setting Up Pytho P Environment

The dévelopme ironment 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 libraries that make development
smoother and more efficient. | |

W

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

@@@
To complete the installation process of P%O@W :

1. Download Python: o “
Visit https://www.

to the "Downloads" section and click
(e.g., Python 3.13.x) for your operating system

oworihoss for Whndows

- [Python 3137

Note that Python 39+ cannot be used on Windows 7 or earlier,
T e - Not the 05 you are looking for? Python can be used on
many operating systems and environments.
s ¥y Ahe all i U STV TL TR T
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The installer will be d é% automatically.

2. Install T?-“j,--'";'h&[i\—
e Run the downloaded .exe file.

—— - . - ——
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mstallatlon
» Select ‘"Install Now" or p:’ et
customize the installation if B —
needed (e.g., choose the |
inst.allation d.irectory'). winls ‘
» Wait for the installation to | for ===t |
complete, then click "Close". windows J PN AP |

3. Set Up an IDE: : _
« Download and install a popular 1%\:':;' @O .m __—- -

IDE like PyCharm, VS Code, op = Bl = __“'i}
IDLE (included wit % re | i h
® PyCharm is a O% E: ;:E.,ETM ig*%*_ :r;-.“;:_-}_:;.'-,.“,'_‘.!': 1
Pyt ment, avallable ey o | i
in a Community edition or | = § = i :
a paid Professional edition. ~ = e 2

L : Fi urej 3: !nstczilﬂtwq Process
to download the version suitable g

for your operating system (Windows, macOS, or Linljx).

4. Configuring the IDE with Python

Open PyCharm and start a new
project.

In the "Configure" or "Settings"
menu, go to "Project Interpreter.”
Click the gear icon, select ‘A
Interpreter,” and ch

your Python e G
C:\Pﬁhgﬁwmgﬁ .exe on
Windows- or /usr/bin/python3 on
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ion folder if it's not auto-detected.

£'PyCharm index the interpreter.
5. Testing the Configuration

e Create a new file (e.g., test.py) in your IDE.

L ]

L]

Linux/macQOS). Browse
Apply the setti

Write a simple script: print("Hello, Python!").
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\m. To
A 20
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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 simplicity-and ility of
g Python prog O@@@w
m % (&) ini

m
the language: a 0 i)
€O BHello Wordipynb % @ =

File Edit View Insert Runtime Tools Help

Q, Commands | + Code + Text | B Runail 0\

= .-\r'K\TIk\\?j\“[\'JU"’

| (L[ © prinHelo}
YO 3F Hello, Students !

Figure 3.6: Python Program in Colab
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In this example, the pri g&}; is utilized to output the message enclosed in
double quotaﬁm 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
world " )

LI B

This is a multi-line comment.

O@@““

LI B

Qutput: 53
K2 is the d-highest mountain in the world

Edhi Foundation operates the world’s largest volunteer

ambulance network.
Ty

print ( "Edhi Foundation @ap ;ggﬁéliis largest
volunteer ambulanqg‘& i

ormation

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 @ﬁvalue
of a variable can change throughout the-gxé , which is why
itis referred to as a "variable’: MMY\

s =
age = 71 §§5V93\3
printﬁ@gﬂﬁgﬁN}ived for", age, "years")
age =

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

*




# 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 caninclude letters, digits (0-9), or underscores ( ).

« Variable names are case-sensitive, meaning age and Age are considered two

different variables. aﬂ%@D
« Python's reserved keywords, such asfon ﬁ“ t be used as
variable names. o
« Reserved words in Pyth ds which have predefined meaning in
Python. They svariable, function or any other identifier.
g N
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

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 Operations i 4:‘- ¢
Input and output operatigns\al{ow you-to
user to enter data\(i isplay information to the user (output).
Input: We useé‘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 \?@pﬁ )
print ("‘Qﬁﬁ%ﬁﬁg@ 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.

1l = 2
A

1. In print () function we use .’ between multiple values/ variables to b mted

separately. g’
ede Incorrect

2. In python indentation defi nes str

b mdentatlonnﬁycause errorl'_ oy -

Pandhnm!nffﬁernnff“~

To handle numenc i _. e mt() or float() functions to convert input

strings to inte mg pomt numbers.

Integer Inputs .

# 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

=SHIRSSTMEL=SITY

Float Inputs
# Example: Handling float input
user height = float (input ("Enter your height in meters:
u) ) m
print ("Your height is", user he ght ﬁa @
# Output l
# Enter your heightDl
# Your height is_}. :
NN o=
3.3 Opera Xpressions

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




different types of operators@@@@

Arithmetic O

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

pEIntAE Y, by RPN e 0D # Output: 10+3=13
print{az; A" by =l i) # Output: 10 * 3 = 30
printla, /% b " =", a8 b)

# Output: 10 / 3 = 3.333333333333333 @ @@@
printia, - /1" b, " = ",na %X Q§%§§§§%] sion

# Output: 10 //

print(a, "%", ‘b (&l

# Output:
. print(a, s = R Sgeriul)

# ** represent power operator:

# Output: 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. |

0
Define variables o i%]%%lo A
X = 10 @@@ |
o5 onea LA
# Greater than K& K?éil
print (ng§ﬁ§ﬂ§§ﬂ° =", x > y) # Output: 10 > 5
# Less th

print (x, “<”, y, “=", x < y) # Output: 10 < 5 = False

*
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#Equal to mm\%&)w :
print (x, “==~% oy X == y) # Out?ut: 10 == 5 = False
# Not equ ; 1
prAntE- (X N 1=F, Sy, RS Uitl=y) 4 Oatput: 10 =5 = Tres
# Greater than or equal to
print (x, “>=", y, “=", x >= y) # Output: 10 >= 5 = True
4 Less than or equal-to - \
print (x, “<=", y, "=", x <= y) # Output: 10 <= 5 = False

The above code demonstrates Python's comparison operators by defining two
variables, x and y, and comparing them using various operators like >, <, ==, I=,
>=,and <=. T3

' Assignment Operators :
Assignment operators are used to assign values to vari @@mmm
assignment operator is the equal sig i value on the right

to the variable on the left. Theere-are alst nd assignment operators like
=, -=, *=, and /=, whi )

,_\Jm\‘ N JNio
# Define infgbiiJvalues
a =10

b=2>5

# 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 -

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 after division = 1%:fﬁ§ﬁ§l

#Floor division assignment (i;
n S division = 2

a [/= b; print(®a after floor division =" Qa)h
{ a after modulus = 2.0

# Modulus assignment ‘2;
a %= b; print(“a after modu
# Exponentiation assigggggt

a-**="h: print (" ntiation =", a)# Output: a after exponentiation = 32.0
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Above code illustrates thﬁ@@ d"assignment operators in Python. It
starts by assigni a variable “a”. It then demonstrates various
assignment tons including addition, subtraction, 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.

Logical Operators
Logical 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 drue %ilé@g)ﬁﬁm
y.i= False CJ(f}§E§§3§)
# Logical AND Q KYX

logical and = K@E&B

print(&gﬁfgﬁﬁbg; y ,"=", logical and) # Output: True and
False =F =

# Logical OR

logical ot = X OF ¥

printi{x , Yor * , y .. " =", lpgicel or) # Ouiput: 'txue Or
False = True -

# Logical NOT

logical not x = not X

print ("net”, x, " =" , logical nok x) # Qutput: not True=
False
logical not y = not y
print ("not", y, "=" , logical not_y) # Output: not False=
True

e ER

The above code demonstrates the usef logi @%\%@%hon. It defines
two Boolean variables, x operations such as “and, or,
not” on them. The re %ﬁ& ogical operations are printed, showing
whether th%@gﬁﬂlﬁﬁ evaluate to True or False. The code also includes
comments with the output of each logical operation.

e i ——




Operator Precedenc%%

Operator prec ines the order in which operations are performed

in an expression. In 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.

2w eI =18
* 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 @

O iy
4*3evaluatesto 12, TO/2evaIuat ] % uatesto?2
Perform add and subtract gpera 15
Example: Consider t%{ﬁl \ e to show operator precedence:

print ("=-NNSRTHON OPERATOR PRECEDENCE DEMONSTRATION
-..__\nl'l)

# 1. Arithmetic Operators

print (1. ARITHMETIC OPERATORS: ")

PrinECET"3 .-+ 2 * 5 =L {302 % _BYMy # Multiplication
before addition

print(f"(3 + 2) * 5 = {(3 4+ 2) * 5}")4 Parentheses change
order

pEIRL{ENa R 3 * @ S = SRax 3 % gpey g Exponentiation
before multiplication '
PrInt{E"is" /= 3 + 279 =" {5 3wy diniei s e and

multiplication (left to right)

print(f"15 // 4 + 2 = {15 // 4 % 2}“*3 @lon
before addition

printl(ET1l 4 4 ¥ 2 = ‘@@ Floor lels:Lon

before addition Q

print (f"17 % 5 * 5& %‘5 * 21"™) # Modulo before
multiplicqgﬁ?é{ﬁ@ﬂo |
# Output

# === PYTHON OPERATOR PRECEDENCE DEMONSTRATION ===

= o
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In python “f* before string is used for string interpolation (embedding variables to
expression) msude a stnng

i i o | R
,,A\r\ V\§/@@@

U \fj‘u.—" =
Exponentlatlon 1 meanlng that when there are multiple **
opera tes them from right to left.
Summary

Python is a high-level, versatile programming language. It is known for

simplicity and readability.

Python is used in web development, data analysns and Artificial Intelligence
etc.

Programming involves giving precise instructions to computers. Programs

tell computers how to perform specific tasks.

- Download Python from pythen.org (latest version)

~ IDE Options: PyCharm, VS Code IDéE

| Loglcal. and or, not

Installation steps: Download — Run installer — Check "Add Pytt

PATH" — Install a @.

Online Option: G o
Arithmetic: +. Y/
_ GON!

Comments are used to improve codé readability

|
|
|
1



Mulitiple Choice Questions
1.  Which of the following steps is NOT part of the basic programrnmg

process?
(a) Write Code (b) Compile/Interpret
(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 m
() Check "Add Python to PATH @@@W@ @©

(@ Install only the %&
3. What will be tgglc%m rint(10 // 3)?
1

@) by 3
(©) 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?
(a) Addition (+) (b) Multiplication (*)
(c) Exponentiation (**) (d) Parentheses ()
6. Whatistheresultof5>3and2<1? ;
(@ True (b) False
" (¢} Error - (d) None m
7. What does the += operator do? O@© '
(a) Addstwo numbers Q@ values
(c) Adds and ass Multiplies values

8, Whatw elow code?
age = ¥5; print (" Age: ", age)

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

+




9.

“ I mments in-Python?

(b) /*
(d) --

Which symboly
a) //

Short Answer Questions

%
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1.

2.

3.

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

in integers, floats, strings, and

. Write any three main rules for namtng variables r-a
Long Answer Questions @
a

What are the basic dag
Booleans with exam l%

What are arj 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 conditional
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 program in 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

0 2*3**2%4+10-6/2 @@@
W




