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[bookmark: _Hlk202124994]Introduction: 
In our journey, as programmers or while learning to code, we frequently encounter a variety of programming types and styles. Computer programming is a dynamic art that focuses on crafting and organizing a series of precise instructions that command computers or software applications to perform specific tasks. These languages, each offering its unique strengths, include C++, Java, JavaScript, HTML, Python, Ruby, and Rust. By harnessing the right programming language, you can create powerful software solutions, build robust databases capable of managing extensive data, and design dynamic websites where users can seamlessly download music, or even develop animation software that allows creators to produce breathtaking animated films. [1]
Programming languages act as a bridge between humans and machines, allowing us to express our intentions through precise instructions that execute specific functions. Each language consists of fundamental components, including:
· Variables: The essential building blocks of data.
· Syntax: The elegant set of rules that dictate how code is composed.
· Semantics: The deeper meanings behind the code, allowing the computer to translate our intentions into a machine-readable format.
In today’s digital landscape, programming languages play a crucial role in creating a wide range of software solutions. From mobile application to web platform, executable scripts to cron jobs, the possibilities are virtually endless. As these languages continue to evolve, they introduce new features, enhanced performance, improved security, and better compatibility across various technologies. Embrace the journey of programming and discover the opportunities it presents. [2]















Introducing python:
Python functions as a high-level programming language which maintains both readability and simplicity in its design. The python interpreter runs the code to generate output from the processed instructions. The Python standard library contains a complete collection of tested code modules which developers can easily use in their programs. Guido van Rossum created Python during his time at the National Research Institute for Mathematics and Computer Science in the Netherlands between the late 1980s and early 1990s. Python developers obtained inspiration from programming languages C, C++ and Unix shell when creating their language. The institute maintains Python under a core development team which includes Guido van Rossum as he continues to lead the language’s development. Python basses its design on readability as one of its fundamental characteristics. The programming language Uses English Keywords instead of punctuation marks and uses indentation to define code blocks. The programming languages pascal and C require specific keywords or punctuation marks to define code blocks, but Python uses indentation instead. The use of indentation in Python for block grouping receives criticism from programmers who prefer punctuation-based grouping yet produces an uncluttered visual appearance in the code. [3]


Problem Solving in Programming: 
Solving problems is a fundamental skill in programming. Since programming languages come and go, what helps senior programmers evolve and adapt is the underlying problem-solving skills.
Learning syntax is the easy part. Solving problems is where the real job is. A four-step process on how to think through programming problems. [4]
a. Understand the problem.
b. Break up the problem into simple, manageable sub-problems.
c. Write an algorithm.
d. Start writing code.






Section 1:

Purpose of the Flowchart:
 A flowchart visually represents a process with a defined sequence of steps, making complex procedures understandable through a step-by-step illustration. It serves as a versatile tool for defining various procedures, including administrative, service, project planning, and manufacturing processes. As a fundamental quality instrument, it is commonly used in process analysis. A flowchart provides a high-level representation of a program that can be comprehended by both programmers and non-programmers alike. There are some symbols of a flowchart below:
     Start/End
Decision
making

Input/Output
Process



Flow line                on Page Connection          Off Page Connection       
                                                                             


In addition, this accessibility simplifies the communication of the algorithm by clearly defining its inputs, outputs, and the operations necessary to achieve the desired result.


 Identify the number of loops: 
 The Flowchart consists of two loops. The outer loop manages the program’s input by defining a range of numbers, starting from an initial value, and extending to an end value. The initial value is incremented until it meets the required condition. Inside this, there is a nested inner loop that performs calculations on the input value to verify its correctness. If the number is correct, it is added to the values array; if not, the number is incremented, and the loop restarts.





 Section 2:

[bookmark: _Hlk202130162]termination condition of the inner loop affects the outer loops:
This flowchart illustrates a program that identifies prime numbers within a specific ‘start’ and ‘end’ range. The termination condition of the inner loop dictates when control returns to the outer loop, influencing two key aspects:
  1. When the outer loop continues (after the inner loop fully or partially completes).
   2. Whether the outer loop skips steps if the inner loop exits early.
In addition, the termination condition of the inner loop can cause the outer loop to immediately check the next number.
 
Boolean variable used in the flowchart and what is the role of this?
 Boolean values are frequently utilized in expressions and can also be assigned to variables. However, it is crucial to use the correct case when dealing with Boolean values. In Python, you must use “True” and “False” (with the first letters capitalized) to represent these Boolean values accurately.
If you happen to use the incorrect case, such as “true” or “false,” Python will interpret them as variable names rather than Boolean values. Additionally, attempting to use “True” or “False” as variable names will result in an error, as these are reserved keywords representing Boolean values.
To avoid such issues, always ensure you use the correct case for Boolean values (i.e., “True” and “False”) and refrain from using these reserved keywords as variable names.











Section 3:
 Why are conditional statements used in programming?
A programming language including (PHP) employs conditional statements for developers to regulate runtime execution through specific conditions. Conditional statements function through program execution by directing the code execution to different blocks based on true or false conditions of specified conditions. Programming enables the development of adaptive application through conditional statements that transform programs into responsive systems which adapt to different input and scenarios.
Programs achieve decision-making capabilities through conditional statements in their implementation. The statements enable developers to examine variable conditions and expression values to base their decisions on resulting outcomes. A web application makes use of conditional settlements to verify user login status before enabling access to particular features. The program executes different action blocks when the user is logged in and directs users to a login page when they are not logged in.
The programming world requires conditional statements to establish iterative control statements and loop structures. The control of loop termination relies on conditional statements which are used in loop to execute code blocks repeatedly. The program implements a while loop which contains a conditional statement to execute the task until the specified condition becomes invalid. [5]

Conditional statements are: 
· If statement.
· Else statement.
· Elif statement. 
The decision-making process uses If statement as its most fundamental form. The execution of the code block inside the if statement occurs when the condition turns out to be True. A block of code within the ‘else’ statement executes when the conditions in ‘if’ or ‘elif’ statement prove false. The ‘else’ block functions to handle cases which do not fulfil the defined conditions. Python uses ‘elif’ as a combination of ‘else if’ for condition evaluation. Through ‘if else’ statements you can examine multiple conditions and run separate sections of code according to the condition that proves true. Uding ‘elif’ statements enhances programming efficiency because it eliminates the need for multiple nested ‘if’ statements while making code more readable. Logical operators (and, or, not) enable users to combine multiple conditions together with ‘if else’ statements. [6] 



Here are some examples of these exercises from the lectures that we completed during the course:
· If else statements:
exercises 1:
Write a Python program that demonstrates the following ATM withdrawal process. 1. Start 2. Input PIN 3. Is PIN, correct? 1. Yes: Go to step 4 2. No: Print "Incorrect PIN" and End 4. Input withdrawal amounts 5. Is amount <= balance? 1. Yes: Print "Withdrawal successful “, update balance and print the current balance 2. No: Print "Insufficient funds" 6. End

Writing in python 

pin="2606"
bankBalance=22000

CustomerPin=input("pleas Enter Your Pin")
if CustomerPin==pin:
    print("Pin Verified")
    
else:
    print("Incorrect Pin")
    exit(0)
    
print(f"Your Current Balance is £{bankBalance}")
withdrawal=int(input("Pleas Enter The Amount You Would Like To Withdrawal: "))

if withdrawal<=bankBalance:
    bankBalance= bankBalance - withdrawal
    print(f"Withdrawal Sucessful, Your Remaining Balance is £{bankBalance}")
else:
    print("Insufficent Funds")
    

if we enter an incorrect pin the process will always finish until we provide a correct pin.
Sample Output:
Please Enter your pin:2020
Incorrect Pin
Process finished with exit code 0


If we put correct pin then the program will ask to enter the amount that you would like to Withdrawal, once we enter the amount the program will tell you your remaining balance 
Sample Output:
pleas Enter Your Pin: 2606
Pin Verified
Your Current Balance is £22000
Pleas Enter The Amount You Would Like To Withdrawal: 8000
Withdrawal Successful, Your Remaining Balance is £14000
Process finished with exit code 0

· If elif else statements:
Exercise 2:
• Write a program that takes the student’s score and prints their grade based on the following criteria:
• 90 and above: "A*"
• 80 to 89:“A"
• 70 to 79:“B"
• 60 to 69:“C“
• 50 to 59:“D“
• Below 50: "F“











Writing in Python  

studentScore=int(input(" Enter the Degree:"))

if studentScore >= 90:
    print(f'Congratulations your Degree, {studentScore} Level ("A*") ')

elif  80<= studentScore <=89:
       print(f' Congratulations your Degree, {studentScore} Level ("A")')

elif  70 <= studentScore <=79:
       print(f'Congratulations your Degree, {studentScore} Level ("B")')

elif  60 <=studentScore <= 69:
    print(f'Congratulations your Degree, {studentScore} Level ("C")')

elif 50 <= studentScore <= 59:
    print(f'Congratulations your Degree, {studentScore} Level ("D")')

else:

    print(f' Unfortunately you are Bellow Grade, Yor {studentScore} level ("F) ')
Sample Output:
Enter the Dgree:90
Congratulations your Degree, 90 Level ("A*") 
Process finished with exit code 0
Enter the Dgree:82
 Congratulations your Degree, 82 Level ("A")
Process finished with exit code 0
Enter the Dgree:74
Congratulations your Degree, 74 Level ("B")
Process finished with exit code 0
Enter the Degree:67
Congratulations your Degree, 67 Level ("C")
Process finished with exit code 0
Enter the Degree:51
Congratulations your Degree, 51 Level ("D")
Process finished with exit code 0
Enter the Degree:49
 Unfortunately you are Bellow Grade, Yor 49 level ("F) 
Process finished with exit code 0
· Logical operator:
The below is a Python program that states: • Find the largest among three numbers by logical operator decision 

num1=int(input("Enter First Number "))
num2=int(input("Enter Second Number"))
num3=int(input("Enter Theard Number "))

if num1 > num2:
    print(f' The First number {num1}, is a Largest')

elif num2 > num3:
     print(f' The Second {num2}, is Largest')

else:
    print(f'The Theard Number {num3}, Largest')

Sample Output:
Enter First Number -5
Enter Second Number5
Enter Theard Number 8
The Theard Number 8, Largest
Process finished with exit code 0

 The conditional statements and contribute to the results of the program?

The flowchart uses three conditional statements to execute a program that identifies prime numbers between a user-defined start and end values. The three conditional statements in the flowchart determine the final output labelled ‘Values’ as follows:

· If Num1 > 1:
The condition verifies whether the current number ‘Num1’ exceeds the value of 1.
A prime number is any natural number above one which remains divisible only by one itself.
Contribution to the Result:
The number gets skipped because 0 and 1 do not qualify as prime numbers according to the condition ‘Num1 ≤ 1’. The following checks will only apply to numbers that exceed 1.


· If Num1 % Num2 == 0:
The statement ‘if Num1 % Num2 == 0:’ checks whether ‘Num1’ is divisors by ‘Num2’ (where ‘Num2’ ranges from 2 to ‘Num1). The test verifies that ‘Num1’ has divisors limited to 1 and itself which proves it is not prime number.
Contribution to the Result:
When ‘Num1 % Num2 == 0’ (meaning ‘Num1 is divisible by ‘Num2’), then ‘Is-Correct’ is set to ‘false’, indicating that ‘Num1’ is not prime.
The ‘Is_Correct’ value stays ‘True’ when no divisors exist which confirms that ‘Num1’ is prime.

· If Is_Correct ==True:
This indicates that ‘Num’ has passed all primality checks (i.e., ‘Is_Correct’ was never set to ‘False’).
Contribution to the Result:
If ‘True’, ‘Num1’ is added to the ‘Values’ list (the collection prime).
If ‘False’, ‘Num1’ is discarded.
Here’s how these conditionals work together:
Filtering out non-candidates:
‘Num1 > 1’ eliminates ’Num’ ≤ 1.
Testing for primality:
‘Num1 % Num2 == 0’ checks divisors.
Strong primes: 
‘Is_Correct == True’ confirms that ‘Num’ is prime and adds it to ‘Values’.   
Final Output:
The ‘Values’ list contains all prime numbers between ‘start’ and ‘end’.









Section 4:

python program named, generate_special_numbers that implements the logic described in the flowchart?
import math
def  generate_specila_number(start,end):
     Values=[]
     for Num1 in range (start,end + 1):
         if Num1> 1:
             is_Correct = True
             Num2=2
             for Num2 in range (2,int(math.sqrt(Num1)) +1):
                 if Num1 % Num2 ==0:
                     is_Correct= False
                     break
                 else:
                     Num2=Num2+1
             if is_Correct:
                 Values.append(Num1)
             else:
                 Num1 = Num1+1
     return Values
start=int(input("Enter The start Number: "))
end=int(input("Enter The end Number: "))
prime=generate_specila_number(start,end)
print("prime Number:", prime)

Test the generate_special_numbers program:
a) Start = 3, end = 16
The First two tests will be structured like this:
Enter The start Number: 3
Enter The end Number: 16
prime Number: [3, 5, 7, 11, 13]
Process finished with exit code 0

b) Start =25, end = 42
The second tests will be structured like this:
Enter The start Number: 25
Enter The end Number: 42
prime Number: [29, 31, 37, 41]
[bookmark: _Hlk201774042]Process finished with exit code 0
Section 5:
Improving the Validate for generate_special_numbers program by using different test cases, describing the results:


def generate_special_numbers(start,end):
    if start > end:
        start,end = end, start
    special_numbers=[num for num in range(start, end +1 ) if num % 2==0]
    return special_numbers

test_cases =[(12,22),
             (30,8),
             (-11,9),
             (24,27),
             (13,13)]
for i, (start,end) in enumerate (test_cases,1):
    print(f"Test Case {i}: start= {start}, end = {end}")
    print(f"output: {generate_special_numbers(start, end)}\n")

The system produces even numbers between the entered start and end boundaries, but it exchanges the end value. Here are examine the test cases:
Test Case 1: start= 12, end = 22
output: [12, 14, 16, 18, 20, 22]
· It returns all even numbers in correct sequence.
Test Case 2: start= 30, end = 8
output: [8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30]
· It exchanges the values and produces all even numbers.
Test Case 3: start= -11, end = 9
output: [-10, -8, -6, -4, -2, 0, 2, 4, 6, 8]
· It works properly with negative numbers.
Test Case 4: start= 24, end = 27
output: [24, 26]
· It returns even numbers when the range is small.
Test Case 5: start= 13, end = 13
output: []
· It produces an empty list because there are no even numbers in this single-number range.
Process finished with exit code 
Section 6:
optimization techniques:
What does the program do?
The program accepts two numbers as input to generate all even numbers between them including both numbers.
The function regardless of the order between the first and second numbers.
What Optimizations or smart techniques are used?
1. Swapping start and end if needed 
if start > end:
    start,end = end, start

-If the start number is bigger, it switches them.
-The counting process starts from the smallest number to the largest number to ensure proper operation.
2. List Comprehension
special_numbers=[num for num in range(start, end +1 ) if num % 2==0]

-This line creates a list of even numbers in one line.
-The code runs faster and requires less space than the traditional loop implementation.
result = []
for num in range (start, end+1):
    if num % 2 == 0:
        result.append(num)

How does this help performance?
· The program only checks each number once.
· The program executes quickly because it employs basic python operation and efficient algorithms.
· Time complexity:
The program runs in O(n) time, when n is the numbers of values between start and end.

In addition
· The program is smart because it avoids doing extra work.
· The algorithm uses a brief efficient method to detect even numbers.
· The program executes rapidly while maintaining simplicity and operational efficiency for large input values.
Section7:
A reflection on our learning journey in this module:
My experience with programming was completely new because I had no background in programming nor had I used it for any purpose in my life. My coding education marked the start of my programming journey because I had no prior experience with programming. 
The lack of background knowledge and experience made it difficult for me to understand how to use code for solving class problems from the beginning, the process of learning  python proved to be both challenging and satisfying. The (pdf) explanation from (Dr. Seena) provided us with detailed guidance that helped us understand the material clearly. The simulations she included were particularly helpful whenever questions arose.
Dr. Seena demonstrated exceptional skills in explaining concepts at our level of understanding while maintaining precise accuracy. She always stressed that we needed to understand concepts clearly before she introduced new materials. She took time to simplify complex subjects until we could understand them easily. Her commitment to teaching and her dedication to our education received deep appreciation from all of us.
The creation of (Algorithm, Flowchart) presented the first obstacle I encountered during my learning process. Multiple examples and interactive classes helped me develop my understanding of these concepts until I learned to use them properly. The activities we participated in during the past weeks proved to be highly beneficial for our learning.














Algorithm 
Example: To check if a number is Even or Odd.
1. Start
2. Input the Number, Num
3. If Num mod 2 == 0 then
4.     Print “Even”
5. Else
6. Print “Odd”
7. Stop

Class activity:
Write an algorithm to find the largest of two numbers.
1. Start
2. Input Num1, Num2
3. If Num1 > Num2 then
4.    Print Num1 
5. else
6. Print Num2
7. Stop


Flowchart:  
Example: Flowchart to check if a number is Even or Odd
[image: A diagram of a flowchart
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Class activity: Input two numbers and displays the difference of these numbers.
[image: A black and white rectangular objects with text
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In addition, my programming experience led me to learn python which turned out to be one of the essential programming languages. The understanding of variable usage and distinction became a major new learning experience for me. The understanding of definite loop (for loop) and indefinite loop (while loop) proved to be one of the most challenging aspects for me. Dr. Seena dedication helped me understand the material better. Her detailed explanation together with her analytical approach mode it possible for us to distinguish between different loop types.
The numerous exercises at different difficulty levels that Dr. Seena assigned helped us gain better understanding of the topics. She motivated us to solve problems correctly even after multiple incorrect attempts. She provided immediate support whenever we needed help with clarification or example.
Several examples demonstrated their value in helping us learn and improve our knowledge.
 We feel privileged to have Dr. Seena as our teacher because of her dedication to teaching us.






Conclusion:
The assignment required students to apply fundamental programming concepts about conditional statements and loops and design and optimization techniques to develop an efficient special number. The project required testing the program through different test cases which demonstrated the need for performance optimization. The acquired knowledge shows Python’s ability to solve logical problems and demonstrates how to build scalable solutions through clear and organized and efficient code. The current investigation prepares students to learn advanced programming methods which will be explored in future assignments.
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