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[bookmark: _Toc95091754]INTRODUCTION
In this report, I will be discussing variables, their importance, and the handling of variables. I will also be discussing else / if statements, where to use them, and their purpose. In addition, I will also be discussing loops and the need for them in a program and where I might use loops within a program. Finally, I will be creating 4 program solutions, analysing them, and proving logic flow, and test data.



























[bookmark: _Toc95091755]UNDERSTANDING
A variable is an entity which stores data values, and you can alter the data which is stored within a variable. [1] Variables are also memory locations, which is an address reserved in primary storage (HDD, SSD) and the eventual user inputs will be stored. When you create a variable, you define the data type and the name of the variable. [1] Programs will ask the user a question and then allow the user to enter an input, the user input will then be stored within the variable. [1] There are different data types which are used in a program. Such as, string (text), double (numbers with a decimal point) and integer (whole numbers), etc. [2] Programmers can also create variables which store equations and pre-programmed information, which can be displayed to the user. [3] 
An if statement is a section of conditional code which should only be executed if a condition is declared true when the program is executing. [4] And else statement is a block of code which is only executed if the conditions of the if statement have not been met. There are six mathematical conditions used within if C#, which include less than, less than or equal to, greater than, greater than or equal to, equal to and not equal to. [4] Below is an example of how I would use an if and else statement in a C# program.
Console.WriteLine(“Please enter name.”)
String userName = Console.ReadLine();
If (userName = = Maddy)
{
    Console.WriteLine(“You’re short.”):
}
Else
{
    Console.WriteLine(“You’re tall.”);
}










Loops are a section of code which can be repeated multiple times, until certain conditions are met and the next section of code outside of the loop can be executed. [5] There are several types of loops you can use in C#, such as while and for loops. For loops are primarily used for when you know how many times you want the code within the loop to be executed until executing the next section of code outside of the loop. [6] While loops are used for when you don’t know how many times the code within the loop should repeat for. Like if statements, while loop code will execute and repeat until certain conditions are true. [7] For example, if the while loop is set to int age <=20, if someone enters their name as 19, while that is true, the loop will keep on repeating.





IMPLEMENTATION
[bookmark: _Toc95091756]Solution 1 – Variables & Different Data Types
This solution needed to allow the user to able to enter information, which would then be saved to different variables. Each variable used had to store a different data type, such as string, integer, double, etc. I then needed to make the program output the user inputs back to the user. I also needed to add some validation. I placed a limit on what height the user could input, if they entered a height above the maximum, an error message would appear telling the user to enter a valid height below the maximum. In addition, I also added validation which prevented users from being able to enter letter and / or symbol characters, this would force an error message to appear telling them they have entered an invalid value.
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	DATA DICTIONARY

	Variable Name
	Data Type
	Description
	Reason

	userName
	String
	Stores name of user when inputted to program.
	Names are realistically not long and so don’t need hundreds of characters.

	userAge
	Integer
	Will store age of user when inputted to program.
	People usually do not enter age as decimal point. Only whole numbers.

	userHeight
	Double
	Will store height of user when inputted to program.
	Height is floating point number.



 
Testing
[image: ]
The above screenshot shows the user entering their name, age, and height. The program then displays the inputs back to the user. 
[image: ]
The above screenshot shows an error message when the user enters a height above the maximum height.



[bookmark: _Toc95091757]Solution 2 – Shape Dimensions
This solution requires the user to be able to enter the dimensions for shapes. The user must be able to enter circle radius, height, and width of a square and rectangle. The user inputs must be saved to variables of double datatype. To do this, I need to create several variables, all which would store double (floating point) number values for each dimension the user must input a value for. Due to the variable data types being double, I must program the code to convert the user input saved to each variable to string, so it can then be used for program outputs. The program will then add the square dimensions together and output the result. It will then add the dimensions of the rectangle together and output the result. Finally, the program will use the user input for radius to calculate and output the area to the user.
[image: ]Logic – Flowchart



	DATA DICTIONARY

	Variable Name
	Output / Input
	Data Type
	Description
	Reason

	radius
	input
	Double
	Stores user input for circle radius.
	Radius can be floating point number. Double is floating point data type.

	squareWidth
	input
	Double
	Stores user input for width of square.
	Width can be floating point number. Requires a data type which allows for floating point numbers.

	squareHeight
	Input
	Double
	Stores user input for height of square.
	Width can be floating point number. Requires a data type which allows for floating point numbers.

	rectangleWidth
	Input
	Double
	Stores user input for rectangleWidth.
	Width can be floating point number. Requires a data type which allows for floating point numbers.

	rectangleHeight
	input
	double
	Stores user input for rectangleHeight.
	Width can be floating point number. Requires a data type which allows for floating point numbers.

	circleArea
	output
	Double 
	Will use radius and equation to calculate the area and store result. Will then be used to output the result to user.
	User inputs are all double, the circleArea can possibly result in being a floating-point number. 


Testing
[image: Shape, rectangle

Description automatically generated with medium confidence]
This screenshot shows the user entering the dimensions for each shape and the radius of the circle. The program also outputs the results and the area of the circle. The program correctly calculated the area of the circle. Meaning that calculation works and is correct.

[bookmark: _Toc95091758]Solution 3 – Car Mileage
The solution for this program requires the user to be able to input their mile usage for every day of the week. For this, I will create several variables which will store double (floating point) number values. Each variable will represent each day and will store the mile usage. I can then create a new variable which stores a calculation, which will calculate the total miles used in that week. The program will then output the total weekly miles usage to the user. Finally, the program will use the total mile usage, the cost of petrol per litre and how much to the mile petrol will be to the mile and store a calculation within another variable. This variable will then be used to display the petrol cost to the user.
[image: ]Logic - Flowchart
	DATA DICTIONARY

	Variable Name
	Output / Input
	Data Type
	Description
	Reason

	mileMonday
	Input
	Double
	Stores user input for mileage use on Monday.
	Mile usage can be floating point number.

	mileTuesday
	Input
	Double
	Stores user input for mileage use on Tuesday.
	Mile usage can be floating point number.

	mileWednesday
	Input
	Double
	Stores user input for mileage use on Wednesday.
	Mile usage can be floating point number.

	mileThursday
	Input
	Double
	Stores user input for mileage use on Thursday.
	Mile usage can be floating point number.

	mileFriday
	Input
	Double
	Stores user input for mileage use on Friday.
	Mile usage can be floating point number.

	mileSaturday
	Input
	Double
	Stores user input for mileage use on Saturday.
	Mile usage can be floating point number.

	mileSunday
	Input
	Double
	Stores user input for mileage use on Sunday.
	Mile usage can be floating point number.

	totalMileage
	Output
	Double
	Stores calculation for total milage for week.
	Mile usage can be floating point number.

	totalPetrolCost
	Output
	double
	Stores calculation for total petrol cost for week.
	Mile usage can be floating point number.



Testing
[image: Text

Description automatically generated]
The screenshot above shows the car mileage program. The program allows the user to input mile usage for each day. When you add together the mileage for each day, it totals to 39. This means the total weekly mileage calculation works. When you divide petrol cost per litre to the mile, 1.35 / 11.2 and multiply by the mileage shown in the screenshot, this totals to 7.70089286. This means the petrol cost calculate is correct.
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CODE LISTINGS
SOLUTION 1 – PERSONAL INFORMATION
using System;

namespace PersonalInfoDet
{
    class Program
    {
        static void Main(string[] args)
        {
            // Will allow user to enter info such as name, age, and height.
            Console.Write("Please Enter Your Name. ");
            string userName = Console.ReadLine();

            Console.Write("Please Enter Your Age. ");
            int userAge = int.Parse(Console.ReadLine());

            Console.Write("Please Enter Your Height, in Metres. ");
            double userHeight = double.Parse(Console.ReadLine());
            
            // If the user input for height is above a certain number, an error message will appear.
            // If it is under that certain number, then the program will skip the if statement and carry on.
            if (userHeight >= 2.1336 )
            {
                Console.WriteLine("Haha. That height seems too tall.");
            }
            else
            {
                Console.WriteLine("Thank You. You entered... " + userName + " - " + userAge + " - " + userHeight);
            }
        }
    }
}






























SOLUTION 2 – SHAPESusing System;

namespace ShapeSize
{
    class Program
    {
        static void Main(string[] args)
        {
            // The output messages allow the user to input data.
            // The variables will then save and store the user inputs while the program is active and the info is needed.
            // Each variable is a double data type, which means the program must convert the input data to string.
            Console.WriteLine("Please enter radius of circle.");
            double radius = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter width of square.");
            double squareWidth = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter height of square.");
            double squareHeight = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter width of rectangle.");
            double rectangleWidth = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter height of rectangle.");
            double rectangleHeight = double.Parse(Console.ReadLine());

            // TEST LINES - Used to see if the user inputs and variables return, and if an output can be shown to user.
            //Console.WriteLine("The radius of the circle is... " + circleDimensions + ".");
            //Console.WriteLine("The width of the square is... " + squareWidth + ". The height of the square is... " + squareHeight);
            //Console.WriteLine("The widrh of the rectangle is... " + rectangleWidth + ". The width of the rectangle is... " + rectangleHeight + ".");

            // Will add the shape dimensions together and display the results to the user.
            Console.WriteLine("The area of the square is... " + squareHeight * squareWidth + ".");
            Console.WriteLine("The area of the rectangle is... " + rectangleHeight * rectangleWidth + ".");
            // Takes radius variable and multiplies the value by itself. It will then multiply by PI.
            // The program will then display the result to the user. With the result being the area of the circle.
            double CircleArea = (radius * radius) * Math.PI;
            Console.WriteLine("The area of the circle is... " + CircleArea + ".");

        }
    }
}




SOLUTION 3 – CAR MILEAGEusing System;

namespace carMileage
{
    class Program
    {
        static void Main(string[] args)
        {
            // Variables allow users to enter mileage usage per day of the week.
            Console.WriteLine("Enter miles usage on Monday.");
            double mileMonday = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter miles usage on Tuesday.");
            double mileTuesday = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter miles usage on Wednesday.");
            double mileWednesday = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter miles usage on Thursday.");
            double mileThursday = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter miles usage on Friday.");
            double mileFriday = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter miles usage on Saturday.");
            double mileSaturday = double.Parse(Console.ReadLine());

            Console.WriteLine("Enter miles usage on Sunday.");
            double mileSunday = double.Parse(Console.ReadLine());

            // Adds mileage per day together, stores the answer in a variable and then outputs the result to user.
            double totalMileage = (mileMonday + mileTuesday + mileWednesday + mileThursday + mileFriday + mileSaturday + mileSunday);
            Console.WriteLine("Total Weekly Mileage... " + totalMileage + ".");

            // Divides petrol price by the to the mile rate and multiply by the total mileage for the week and displays petrol cost to the user.
            double petrolCost = (1.35 / 11.2 * totalMileage);
            Console.WriteLine("Total Petrol cost for this week was... " + petrolCost + ".");
        }
    }
}
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Please Enter Your Name. Maddy

Please Enter Your Age. 19

Please Enter Your Height, in Metres. 1.47
Thank You. You entered... Maddy - 19 - 1.47
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Please Enter Your Name. Maddy

Please Enter Your Age. 19

Please Enter Your Height, in Metres. 2.1336
Haha. That height seems too tall.
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