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Introduction
In programming, we often need to corgro

different conditions or repeat ce '%‘
control structures come i ’\ alize

programs. Thetéls o main types of control structures, Decnsvon 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 dec15|ons bas d on @@@dition is
true, it runs a block of code. In Pyth @ e structure block or
scope of your code. In ntation is mandaton‘y lncorrect
indentation may caus ode (Indentation Error).

# Syn ément

if condit

code to run if the condition is true

Example: If the temperature is above 30 degrees(e.g. 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.

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

codeto run ifthe condition s false @@@W@ @
Example: 2 m\r\” ““m “

temperat
if temperature > 30.
print ("It’s a hot day ")
else :
print(*It’s not a hot day " )
#Output: 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: @@m

code to run if bot @@m@onz are true
else:
W% ion 1 is true but condition?2 is false .

-else:

o
else:

code to run if condition 1 is false 3
Example: If 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. 5
= O




weather = "raing\| WVV
temperatur
if weather == "rainy":
if temperature < 15:
print ("Wear a raincoat")

¥

else
print ("Take an umbrella”) «
else:
print ("Enjoy your day!")
# Output: 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 conditi re true,

it prints “Wear a raincoat”. If the weather is_rain @ re is not
below 15 degrees, it prints "Take a% eather is not rainy, it

prints "Enjoy your day!”". © m
4.2 Looping

Loops help us regeat’actions, making our code more efficient and easier to read.
There are two main types of loops in Python: while loops and for loops.

" 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 1T ;
while number < 10: r iﬁfﬁ@ﬁ)ﬁﬁ%
print (number) gy K!Q&?d;’
number += 1 %§é&§6§§g3§x
Q@UﬁNﬁﬁﬂo
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. loop checks if

Explanation: In this
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 Ioop repeats a block of code a specific number of times. It is commonly
used to iterate over a sequence (like a list, tuple, or string).
# Syntax of for loop
for variable in sequence:
code to run for each element in the sequence

Example: Say “Welcome” to each friend in a list of fneg% @@m

f " d = HS ; 1 " " o @ N \ '&3\)0
riends =-{"3amit;-"Raza &&Qﬁﬁq@ S EaE

for friend in frie Welcome Eos o

prInt | Heioe s “Eriend) Welcome to: Raza
Welcome to: Moosa

L

Explanation: In this example, the code goes through each friend in the list and
prints a greeting message for each one.

‘t“fﬁ‘_:;:‘f.’i! 8 p:«‘ii?“‘;"‘\""\'ézf;s‘,ﬁi
k ) siple S8

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. ﬂ(‘(\m@

for i in range (5):2 K§€§X\Y 6é£put
prmtww “
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end statement o %&“ \ ‘
_In Python, the end state m separate command, but rather an optional
parameter of t function. By default, every print() in Python ends with a

newline character, but yeu can change what gets printed at the end using the end
parameter.

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

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

# Output: Azhar Shah Ahsan
print ("Ayyan", end="%x%xw)
print ("Naveed")

# Output: Ayyan***Naveed

\ i ¥ = /\(\‘ﬂ%//\b\)r\bu —
Strings in Python are surrouneded | tion' ' marks or double
t > nn S L) U ".
quotation ma%e A as"Ayyan )
i
Example 2: Pr(i\q&Ng@lQﬂ]-@ om 1 to 5 on the same line using “end” statement.

for i in range(1, P
# 1f you want to Print Numbers on same line use following
line
Print (i, end=" w)
. Outont: 1.9 3 4 =

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

1. Writeaforloop using range() to print the even numbers from 2 t o@@@ﬁg
2. Write a Python program that prints the first 10 multi 00p and the
range() function. O rﬂi\_ﬁ

i Nz £
Nested Loops O\; N |
Nested loops are loops insi &9 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
-t 59
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: f\qdb“’
print ("=== B ééggl attern ==="
for iidn«x # Outer loop
for.. .in range(4). # Inner loop
‘ print (£"i={i}, 3j=(j}")
print ("=—-") : # Separator after each outer loop
iteration

111

# Output

=== Basic Number Pattern ===
j -0 LY

I -n
wnN -

i=0
i=0
i=0
i=0

W U U

C:é%
2
=
e
2
2
&

1
o
:

i=2, =0
i=2, j=1
i=2, j=2
i=2, =3

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

pPrint ("=== Right-Angled Triangle ==="
n=>5 =
for i in range(l, n+l):

for 7§ ia rangeli)y: # Inner loop runs 'i'
print ("*"' end "w ")

print() # New line after%azf§§§§§§§§§]%il(@i:ﬁﬁﬁ?
Output - ‘§§6§§3

-
-

* ¥ *

* %
*
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4.3 Libraries in Python o
Python offers an extensive standard library that @Q@nodules and

data structures. A data structure o ormat or method for
orgamzmg and storing da i

dlfferent hbrarles in Rthdn,

In Python hbrarles 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)

print ("The random number is:", number) C)KK“
# Output: A%EAJE;
# The random number is: (\rw\KYVOSVGSB

Example: Import the statis(\%&s\m\m\rf)m statistical calculations.

import stati aldiAE
# Calculat mean of a list of numbers

data = J23. 45, &7, 89, 12, a8  E 51
mean value = statistics.mean(data)
print ("The mean value is:", mean value)
# Output:

# 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 @ @ wheel.

When importing libraries, makejWn what you need. You can explore the more

libraries at https: //do
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4.4 Lists in \m‘\

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)

# Output: [’'Mango’ ’Apple ' 'Bdnana’ T
Explanation: This code creates a I|st named \ee)\él ments
and then pnnts the list.

Accessing List Items

You can accessW st by referrlng to their index, starting from 0.
Example: Access print the second item from the list of fruits.

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

prapt (Eruits [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. 8 F\V/\

Modi inl a List AQUUUU
difying ;&@Q@

You can modify W ing 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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ple”, "Banana"]

_ AL
fruits = [¥ O AP
fruits "Orange"

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 occurrence o@ @@m fist.
e}

« sort () - Sorts the list in ascendijngoor @
e reverse () - Reversesd .
‘Example 1:Add a ne\ff\;ﬁh{c{é\ ist of students and print the list.

student Mmed", *Sara”, "Ali”]
students” append ("Hina")
print (students)
: #Output : [’Ahmed’, ’'Ali’, ’'Sara’, ’'Hina’]
‘Explanation: The code creates a list of students, adds ‘Hina’ to it, sorts the list
alphabetically.

Example 2: Remove a student from the list of students and print the list.
. # Remove a student from the list of students

| students = ["Ahmed", "Sara", "Ali", "Hina", "Sara"]
students.remove ("Sara") '

print (students) "

§ # Output: ['Ahmed', 'Ali', 'Hina', 'Sara'] _ ﬁmﬁg\fﬁk\

Explanation: The code creates a list of s(gud ts @Woc\éﬂrrence
of "Sara" from the list, and prints e that only the first
matching item is removed. Og;; E@

i

Example 3: Sort a list, n ascending order.

# Sort a 1MW/ ¥Y¥ numbers in ascending order
| numbers = [34, 12, 89, 5, 23]
numbers,sort ()

print (numbers)

¥ Outputt [5, 12, 23, 34, 89]




Explanation: The code ¢

O
%m numbers, sorts them in ascending order
using the sortweﬁ

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: ['Mango', '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.

4.5 Testing and Debugging in Python
In Python programming, testing and debu gin ﬁ@@ices to
ensure that your code works correct a% ;

Testing o‘&
Testing is the proces %&B our code with various inputs to check if it
behaves as ex MThe 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 existing

functionality. @ @@m
o
Debugging 2 @@W
Debugging is the process B‘ ng errors (bugs) in your code. It
involves identifying gﬁ e of 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.




Debuggin

~ throug ode m-spect 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 programming allows the program to choose

different actions based on conditions.

The if statement lets us make decisions based on condltlons If the
condition is true, it runs a block of code.

~ The if-else statement allows us to execute } 3
I alse.

condition is true and anothepbl @gﬁ%g

Sometimes, we neé nditions inside another
condition. This i

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 condltuon
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 the print() function.

Nested loops are loops inside other loops. Th Wirst.
For each iteration of the outer I@ \B s completely.
In Python, a list is r at can hold a collectlon of

items. You can cr % | modlfy lists easily. e
9 Testings\iﬁ]@@@ s of running your code with various mputs to

check ifit'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 maklng 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

"',"}:;1 CuUtput T the beiow age
U

TR O“ﬁ@
(© d 7

(@) insert() _ (b) append()
() add() (d) extend()

it 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
(gi) To import libraries

Which statement is used to execute
(@ if

(c) else’
How do you pr ptat() from adding a newline?

(@) Us : (b) Use newline=False
() Use break (d) Use continue

e
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Which librW generate random numbers?
,(@) Datet (b) statistics
(¢) random (d) math
8. What does list.append() do?
(@) Removes the firstitem - (b) Adds an item to the end
(¢) Sorts the list (d) Reverses the list

9. The type of testing which checks how different parts of the code work
together is:
(@ Unit Testing
(b) Integration Testing
(¢) Functional Testing

(d) Regression Testing @
10. Which debugging technique i @I statements?

(@) Unit testing O“ﬁ@ int statements i
“ (d) Integration testing

(¢ Error S@W S |

Short Questions
1. Explain the use of the range() function in for loop?

2. What is the difference between the append and remove methods in
Python lists? §
Define debugging.

What are the three parameters of the range() function?
Name three list methods and their purposes.

How do you import a library in Python? , |

What is unit testing and why is it important?

How do you access the third element in a list? @ @

What is the purpose of the end pa = %(;

-How can we assess an@leme

L

Lo T ¥ 5 T -5

o T |

-d LD

' 1.How do you modi % axis em in a hst
O
L ong Questiol :

. Explain the different types of decision-making statements in Python with
examples for each.
. Compare while loops and for loops.
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Explain the imbortance 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.
Write a Python program that performs the following tasks:
(@) 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. @o@@ s
operations:

hes: ["Biryani®, “Nihari",

ish "Quorma" to the list.
ange "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 Muiltiple Choice Questions

0.

b) - Creates a sequence of numbers

c)-6 .

b) - append()

b) - To manage decision-making and-re W@s@@m
) - else s 2 @

a) - Use end="" O“@K“

¢) - random OQ

b) - Ad to the end

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




