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Iﬁtmduction

In programming, we often need to cmgro am based on
different conditions or repat centain Tactions : tlmes This is where

programs. Theté'are two main types of control structures, Decision making and

Looping:
4.1 Decision Making

Decision making in programming allows the program to choose different
actions based on conditions. This is similar to how we make decisions in real
life. For example, deciding whether to take an umbrella based on the weather
situation. Python provide variety of conditional statements to implement
decision making.

if Statement

The if statement lets us make decisions bas d on m@ &@@@dltlon is
e

true, it runs a block of code. In Pythan ir ‘; structure block or
scope of your code. In P ‘ %4 ndentation is mandato . Incorrect
indentation may caus \ ‘ ode (Indentation Error). '
# Symwg’mcnt
if condit

code to run if the condition is true

Example: If the temperature is above 30 degrees(e.q. It is hot today), we print
a message.
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temperature =
if temperatu 0:
print("it's a hot day")

~# Output’ It's a hot day

if - else Statement
The if-else statement allows us to execute one block of code if a condition is
true and another block if the condition is false.

# Syntaxofif-else statement
if condition:
- codeto run if the condition is true:

code to run if the condition is false @@@W@ @
- ] ““m %

temperatﬁggwﬁui% e
if temperature > 30:
print ("It’s a hot day ")
else : '
print ("It"s not a hot day " )
#Cutput: It's not a hot day
- Nested Conditions
Sometimes, we need to check multiple conditions inside another condition. This
is called nesting.
# Syntax of nested if statement
if condition1:
if condition 2:

code to run if bot @@é@@onz are true
else:
W% ion 1 is true but condition2 is false

else:

(@]
else:

code to run if condition 1 is false
Example: |f the weather is rainy and the temperature is below 15 degrees, we
wear a raincoat. If it is only rainy, we take an umbrella. if the weather is not rainy,

we just enjoy the day. 56
= [ —




2\
weather = "raj BRI
temperatur
if weather == "rainy":
if temperature < 15:
print ("Wear a raincoat")

-

else
print ("Take an umbrella")
else:
print ("Enjoy your day!")
# Qutput: Wear a raincoat

Explanation: In this example, the code checks if the weather is rainy. If it is, it
then checks if the temperature is below 15 degrees. If both conditj re true,
it prints “Wear a raincoat”. If the weather is_rai
below 15 degrees, it prints “Take amu

prints “"Enjoy your day!”. O

4.2 Looping

Loops help us rageat'actions, making our code more efficient and easier to read.
There are two main types of loops in Python: while loops and for loops.
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A\, é% re is not
mvp ather is not rainy, it

" A while loop runs as long as a condition is true. It checks the condition before
each iteration and stops running when the condition is no longer true.
# Syntax of while loop
while condition:
code to run while the condition is true
Example: Add 1 to a number until it reaches 10.

number = 1 rrs

to@@)\f@

while number < 10: 9 ia‘
print (number) Q @@@
number += 1 O“ﬁ@%&“ 3
g0
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- loop checks if

Explanation: In thi
er is less than 10. If it is, the program prints the current
value of the number and then adds 1 to it. This loop continues until the number
reaches 10, at which point the loop stops running.
A for loop repeats a block of code a specific number of times. It is commonly
used to iterate over a sequence (like a list, tu ple, or string).
# Syntax of for loop
for variable in sequence:
code to run for each element in the sequence

Examlple: Say “Welcome" to each friend in a list of frien%;\ @@@

O\
N (‘3/\)0

friends = ["Sami", "Raza" > \Y& '
' o8 utput:

for friend in frie Welcome to: Sami

in eriegerlindd
print ("W S ™, friend) Welcome to: Raza
Welcome to: Moosa

Explanation: In this example, the code goes through each friend in the list and
prints a greeting message for each one.
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We can use the range() function to generate a sequence of numbers, which is
often used in for loops.

# Syntax of range function

range(stop)

range(start, stop)

range(start, stop, step) @ @ m
Example: Print First 5 Whole Numbers. HA\N\@

for i in range (5):Q \y .

print (i) F%U

OQutput:
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end statement o
_In Python, the end state
parameter of t
newline chara
parameter.

Example 1: Printtwo Strings on same line using “end” statement.

separate command, but rather an optional
ction. By default, every print() in Python ends with a
» butyeu can change what gets printed at the end using the end

print ("Azhar Shah", end=" w)
print ("Ahsan")

# Output: Azhar Shah Ahsan
print ("Ayyan", end="xxxw)
print ("Naveed")

# Output: Ayyan***Naveed

= =0
ARG —
. Strings in Python are surrounded s ¢ Fher Singl ion’ * marks or double
y  Quotation markt}‘{h\g Ayeni ! pameas”Ayyan”, )
\f\r\l\l T
Example 2: Prg\l}(lW@ om 1to 5 on the same line using “end” statement.
Y -

for i in range(1l, 6):

# 1f you want to Print Numbers on same line use following
line
print (i, end=" »)

# Output: 1 2 3 4 5

Explanation: The above code generates numbers from 0 to 5 and prints each
number.

Al e

1. Writeaforloop using range() to print the even numbers from 2 010 opsifp i
"\‘,J
Bt 100p and the

2. Write a Python Program that prints the first 10 multiples-of 'a :
range() function, Q “‘Y |
i \"\ﬂﬂ&
Nested Loops O\& S
Nested loops are loops ingi ;}& rloop. For each iteration of the outer loop, the -

inner loop runs tely. We use nested loops when we need to perform
repetitive tasks within tasks,

Example1: Nested lopps for basic Number Pattern
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print ("=== B éﬁ§§3¥§%?é;n m—

for iin r # Outer loop

fox j .in range(4) # Inner loop

print (£"i={i}, J={31"™)

PEINL (T=—=") # Separator after each outer loop
iteration
LB A
# Output
=== Basic Number Pattern ===
i=0, j=0
i=0, j
i=0, js
i=0, j

1
2
3
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Example2: Nested loops to print stars (asterisk)in Triangular Pattern

print ("=== Right-Angled Triangle ===")
n=2>5 s
for i in range(l, n+l):
for j in range(i): # Inner loop runs 'i' times

print("*", end=" ")

o print() # New line afterC?W@ @©

# Output - O
*

*. % WRWUO
* * *

* * *x *

x- K K- % Xk
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4.3 Libraries in Python
Python offers an extensive standard library

"\‘{ modules and
data structures. A data structure aé‘g‘ ormat or method for
organizing and storing da i on, we will examine the utilization of
different libraries' thon.

Jsing | | Python

In Python, llbranes are like toolboxes full of useful tools that help you solve
different problems without having to build everything from scratch. Libraries
are like pre-built toolkits that you can use without having to write all the code
yourself. Let's explore how to import and use different libraries with some
simple examples.

Example: Import the random library to generate random numbers.

import random .
# Generate a random number between 1 to 10
number = random.randint (1, 10)

prlrt("The random number is:", number) Cjﬁﬁ%
b outpues 12\
# Ln: random number is: J(\,ﬁlffkﬁjvsix

Example: Import the statis?n&m \rffjm statistical calculations.

import stati AR
# Calculats v mean of a list of numbers

data = [23, 45, 67, 89, 12, 44, 56]
mean value = statistics.mean (data)
print ("The mean value is:", mean value)
# Output: g

# The mean value is: 48

Explanation: The statistics library is a great tool for performing basic statistical
calculations, such as finding the mean, median, and mode of a set of data. This
can be particularly useful in data analysis tasks.

In short by using these libraries, you can save time and effort allowing you to
focus on solving the specific problem at hand rather than re r wheel.

z @?)
When importing libraries, make rt what you need. You can explore the more
libraries at https: /W
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4.4 Lists in ““‘“.-

In Python, a list satlle data structure that can hold a collection of items.
You can create, access, and modify lists easily.

Creating Lists

A list is created by placing items inside square brackets [ ], separated by
commas. Lists can contain items of different types, such as numbers, strings, or
even other lists.

Example: Create a list of your favorite fruits.

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

# OQutput: [’Mangoc’ 'Apple ’ ’Banana ’] Vﬁﬂ
Explanation: This code creates a list name \a@ elements
and then prints the list. @@
Accessing LlSt items ‘}%
You can access._j by referring to their index, starting from 0.
Example: Acces print the second item from the list of fruits.

fruits = ["Mango", “Apple” , "Banana”]

print (fruits [1])
# Output: Apple

Explanation: The code initializes a list ‘fruits’ containing ‘Mango’, ‘Apple’, and
‘Banana’, then prints the second item, ‘Apple’, using the index ' 1.

Write a Python program that imports the random and statistics libraries. Use random to
generate a list of 10 random numbers between 1 and 50. Then, use sta% @ and
print the mean (average) of those numbers. y KR 1 mm

uu
Modifying a List ;}& “QU

You can modify W g them via their index and assigning a new
value.

Example: Change the first item in the list to "Orange" and add a new fruit
"Pineapple”.
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fruits
fruits
fruits.append ("Pineapple")

print (fruits)

# Output: [‘Orange’, ’Apple’, ’Banana’, ’Pineapple’]
Explanation: The code modifies the first element of the ‘fruits’ list to ‘Orange’,
appends ‘Pineapple’ at the end, and prints the updated list.

Operations on Lists

Python provides several built-in methods to work with lists. Here are a few
useful ones:
» append (item) - Adds an item to the end of the list.

* remove (item) - Removes the first occurrenceo a
» sort () - Sorts the |l$t in ascendingoor

ist of students and print the list.

1 student hed", *Sara%¥, ‘"Aii™}

| students. append {"Hina")

| print(students) : 5
#Output : [’Ahmed’, ’‘Ali’, ’Sara’, ’'Hina’]

Explanation: The code creates a list of students, adds ‘Hina’ to it, sorts the list
alphabeticaliy.

Example 2: Remove a student from the list of students and print the list.
 # Remove a student from the list of students
sbudaﬁtg = [YAhmed", "Sara", "Ali", "Hina", "Sara"]
students.,remove ("Sara")
print (students) "
{ # Output: ['Ahmed', 'Ali', 'Hina', 'Sara']h AN
Explanation: The code creates a list of stu : p 2t Irst occurrence
of "Sara" from the list, and prints the “ Note that only the first
matching item is removed. @ “
Example 3: Sort a ljst, in ascending order.
¥ Sort a 11N/ e¥Y “humbers in ascending order
numbers = [34, 12, 89, 5, 23]
numbers.sort ()
print (numbers)
# Output: [5, 12, 23, 34, 89]
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Explanation: The code creates a \ist
using the sort Ad prints the sorted list.

Example 4: Reverse the order of fruits in a list.

# Reverse the order of fruits in a list

fruits = [“Apple", "Banana", "Orange", “Mango")
fruits.reverse ()

print (fruits)

# Output: ['Mange', 'Orange', ‘Banana', 'Apple']

Explanation: The code creates a list of fruits, reverses the order of elements
using the reverse() method, and prints the reversed list.
-Sctices to

4.5 Testing and Debugging in Python
In Python programming, testing and debgrn -
ensure that your code works correct a u -
Testing %
Testing is the proces our code with various inputs to check if it
behaves as expﬁ&ﬁm} goal is to find and fix any issues before the code is
used in real-world applications.
Types of Testing
* Unit Testing: Testsindividual parts of the code (like functions or classes)
in isolation. Python's unit test module is commonly used for this.
» Integration Testing: Checks how different parts of the code work
together.
 Functional Testing: Validates that the software behaves as expected
from the user's perspective.
* Regression Testing: Ensures that new changes don't affect the exnstlng

functionality. @ @
Debugging m W

Debugging is the process u ng errors (bugs) in your code. It
involves identifying f problems and making the necessary
changes.

Common Debugging Techniques

« Print Statements: Adding print statements to check the values of
variables at different stages of the code.
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Debuggin S
throug o) e inspect variables, and understand the flow of
execution.

Error Messages: Reading and interpreting error messages to locate the
source of the problem.

Summary

Decision making in prégramming allows the program to choose
different actions based on conditions.

The if statement lets us make decisions based on conditions. If the
condition is true, it runs a block of code.
The |f-else statement allows us to exCUte

condition. Thl |
Loops | eat actions, making our code more efficient and
easier to:read.

A while loop runs as long as a condition is true. It checks the
condition before each iteration and stops running when the condition
is no longer true. '

A for loop repeats a block of code a specific number of times. It is
commonly used to iterate over a sequence. ' '

We can use the range() function to generate a sequence of numbers,
which is often used in for loops.

In Python, the end statement is not a separate command, but rather

- an optional parameter of th'e print() function.

In Python, a list is ay
rtems You can cr a

ittt behaves as expected

Debugging is the process of finding and fixing errors (bugs) in your
- code. It involves identifying the root cause of problems and makmg the
necessary changes.
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Multiple Choice Questions
1.

What does the range () function do in Python?
(@) Generates a list of numbers (b) Creates a sequence of numbers

(c) Calculates the sum of (d) Prints a range of numbers
numbers

What is the output of the below code?

cou =U '

for i in range(2):
For § i 1ge(3)

g 2 = O%@&\ 5
(© @ 7

Which method is used to add an item at the end of the list in

™ -
- | - -
bl ?

EYENnon:

(@) insert() (b) append()

() add( (d) extend()

What is the purpose of control structures in programming?
(@) Only to make code longer -

(b) To manage decision-making and repetition of tasks
(c) To create variables

(d) To import libraries

Which statement is used to execute code ) @g@@@false?
(@ if @ '

() else” . \‘ Q& ile

How do you praye from adding a newline?
(@) Usewr S (b) Use newline=False
() Use break (d) Use continue

wral
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7.

10.

Short Questions
5 &

~. What is the difference between the append and remove methods in

1. you mo
{ ong Questio

. Explain the different types of decision-making statements in Python with
examples for each.
. Compare while loops and for loops.

Which IibrW
,(@) Datet

Wi

T T, I -

¥

~
-

. Define debugging.

- How do you access the third element i ln a Ilst?
. What is the purpose of the end

erate random numbers?
(b) statistics

(¢) random (d) math

What does list.append() do?

(@ Removes the first item (b) Adds an item to the end

(¢) Sorts the list (d) Reverses the list

The type of testing which checks how different parts of the code work

together is:

(@) Unit Testing

(b) Integration Testing

(c) Functional Testing

(d) Regression Testing

@ eoN
Which debugging technique i statements?

(@) Unit testing int statements |

(c) Error W “ Integration testing
!

Explain the use of the range() function in for loop?
Python lists? *

What are the three parameters of the range() function?
Name three list methods and their purposes.
How do you import a library in Python? sk

What is unit testing and why is it important?
L s

©. How can we assess f'. arREn
' .How do

-
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3.

= . . S
Describe how %W '
modi <

Python lists, including creation and

E:q:!la:u&4 the importance of testing and debugging in programming.

Discuss different debugging techniques.

=. How do Python libraries enhance programming efficiency? Provide an

example.
Write a Python program using a loop that prints all the odd numbers
between 1 and 20.
Wirite a Python program that performs the following tasks:
(a) Generates a list of 5 random numbers between 1 and 20.
(b) Uses the statistics library to calculate and print the mean of the
generated numbers. @@
Write a Python program that Rerfany Operations:

(a) Create a list o “ hes: ["Biryani”, “Nihari",

)VChange “Karahi" to “Chicken Karahi”.
(d) Remove "Nihari" from the list.

. Write a code to print stars (asterisk) in rectangular pattern using nested

loops with three rows and five columns.

Answer Key for Multiple Choice Questions

1
2
3
4.
5
6
7
8.
9.

b) - Creates a sequence of numbers

c)-6

b) - append()

b) - To manage decision-making and.re W@‘@@m
c) - else -' C@@
a) - Use end="" O“ %

¢) - random OQ m

b) - Ad to the end

b) - To generate a sequence of numbers
10. b) - Print statements




