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Part A

1.Variables are tools used by programmers to store values and use them in their programs. Creating a variable reserves a space in memory for storing values. The information stored in a variable can be changed when the program is running. Constants store a value that cannot be changed from their initial assignment . To declare a constant, the const keyword is used and a value must be assigned to the constant when declared. Furthermore, the main difference between a variable and a constant is that the value of a variable can be changed while the value of a constant stays the same. A variable also does not need to be assigned a value when it is declared, and values can be assigned later. The only way to declare a constant is by using the const keyword, in contrast with variables which can be declared in more than one way.

2. A data type specifies the size and type of variable values. Using the correct data type for the corresponding variable is important because it helps avoid errors, save time and memory but at the same time making a code more readable and maintainable. The most common data types in C# are: “int”, “long”, “float”, “double”, “bool”, “char”, and “string”.  
Int types stores whole numbers, positive or negative. The int data type stores whole numbers from -2147483648 to 2147483647 and is the preferred data type when creating variables with a numerical value: 
The long data type can store whole numbers from -9223372036854775808 to 9223372036854775807 and is used mainly when int is not large enough to store the value.
A floating-point type should be used whenever a number with a decimal is needed:
The float data type can store fractional numbers with the range of ±1.5 x 10−45 to ±3.4 x 1038. The value should be ended by an “F”
The double data type can store fractional numbers from 1.7e−308 to 1.7e+308. Although it is not required, the programmer can end the value with an “D”.
The precision of float is only six or seven decimal digits, while double variables have a precision of about 15 digits. Therefore, it is safer to use double for most calculations.
A boolean data type is declared with the bool keyword and can only take the values of true or false. Boolean values are mostly used for testing conditionals.
The char data type is used to store a single character. The character must be surrounded by single quotes. The string data type is used to store a sequence of characters (text). String values must be surrounded by double quotes.
The process of converting from one type of data to another is called type conversion. In C# there are two ways of casting. Implicit casting is done automatically when passing a smaller size type to a larger size type
Example:
int myInt = 9;
double myDouble = myInt;       // Automatic casting: int to double

Console.WriteLine(myInt);      // Outputs 9
Console.WriteLine(myDouble);   // Outputs 9
In the example above the compiler automatically changes the value of myInt to a double then assigns it to myDouble.
The second type of type conversion is Explicit casting and it is done manually by placing the type in parentheses in front of the value.
Example: 
double myDouble = 9.78;
int myInt = (int) myDouble;    // Manual casting: double to int

Console.WriteLine(myDouble);   // Outputs 9.78
Console.WriteLine(myInt);      // Outputs 9
In the example above, the type int is placed before the variable myDouble changing it to a integer and assigned to the variable myInt.
It is also possible to convert data types explicitly by using built-in methods, such as Convert.ToBoolean, Convert.ToDouble, Convert.ToString, Convert.ToInt32 (int) and Convert.ToInt64 (long)


3. Repetition or Iteration is the process of repeating a set of instructions for a fixed number of times to generate a desired outcome. In most programming languages there are two types of iteration: Count controlled iteration and Condition controlled iteration.
Count controlled iteration is used when the number of iterations is used before the loop is started. Furthermore, there are two count-controlled loops: for loops and while loops. 
The for loop instructs the code to be executed for a set number of times:
For (int x = 0; x < 15; x++)
{
  Console.WriteLine(“Value of x: {0}, x);
}
/*
Value of x: 10
Value of x: 11
Value of x: 12
Value of x: 13
Value of x: 14
*/
In the while loop the variable must be declared and assigned a value before the loop is started. It must also be incremented or decremented each time the loop is run. Moreover, more lines of code are required for the while loop making it less efficient than the for loop:

Int num = 1;
While(num < 6)
{
    Console.WriteLine(num);
    Num++;
}
/* Outputs
1
2
3
4
5
*/


Condition controlled iteration is used when the number of times a loop is executed is determined by a condition. In addition, there are two condition-controlled loops: while loops and do while loops. 
While loops can also be used in condition-controlled iteration:
int i = 5;
while (i < 5) 
{
  Console.WriteLine(i);
  i++;
The do/while loop is a variant of the while loop. This loop will execute the code block once, before checking if the condition is true, then it will repeat the loop if the condition is true:
int i = 0;
do 
{
  Console.WriteLine(i);
  i++;
}
while (i < 5);


















Part B.
The application provided in Appendix A is designed to calculate the length and area of a window. The application works by asking the user to input the width and height of the window. The program then uses the data provided by the user to calculate the length and area of the window and display it on the screen. There are three main steps that the user must follow for the program to work :
Step 1: Input the width of the window.
Step 2: Input the height of the window.
Step 3: Do not use values smaller than 0.5 or higher than 5 otherwise the program will not work.
Furthermore, I will explain what each line of the source code does and why is it important.
In the first line of code contains the “system” namespace. In C# namespaces are used in every program as they make organising code easier. The “using” keyword requires to state the namespace for every class. The system namespace contains fundamental classes and basic classes that define commonly used values and reference data types. In the second line of code we can find the second namespace: Glazier App. This namespace informs the user that this program will be mainly used by glaziers as it is used to calculate the area and length of a window. In the third line of code the only character we can find is a curly bracket. In C# curly brackets are used to group a set of statements. The fourth line of code contains the Program class, the first class in this program. In object-oriented programming a class is a data type that defines a set of variables and methods for a declared object.
The sixth line of code is the “static void Main(string[] args)”. The static keyword is an access modifier. In programming, access modifiers are used to define the scope of accessibility of a member of a class or type of the class itself. Static means the method can be called directly using a class name without creating an object of it. The keyword void is a return type. In C# and other programming languages return types are the data types of the value the method returns. The void return type means the method does not return a value. The Main keyword is the entry point of a C# application. When the application is started, the Main method is the first method that is invoked. The last part of the line is the (string[] args) parameter. This parameter is a String array that represents the command-line arguments.

In the eighth line of code the four variables width, height, woodLength and glassArea are declared as type double. These four variables are assigned values and used at the end of the code but declared at the beginning  to organise the code. In the next four lines of code, the MAX_WIDTH(5.0), MIN_WIDTH(0.5), MAX_HEIGHT(3.0) and MIN_HEIGHT(0.75) constants are declared and assigned a value. They are declared as constants as their value will not be changing throughout the runtime of the program. The values stored in the constants are very important as they define the limits of what values the user can input. In the next line of code, the variables widthString, heightString are declared as strings with no value assigned. The fourteenth line of code is made of a “do while loop”.A “do while loop” executes a block of code at least once before checking if the condition is true, then it will repeat the code as long as the condition stays true. The first line of the loop block is the Console.Write("Give the width of the window between "+ MIN_WIDTH + " and "+ MAX_WIDTH + " : "). Console is a class of the System namespace which has a write() method used to output text. This line displays a message asking the user to enter the width of the window between the values that were assigned as constants earlier. The next line of code in the loop is: widthString = Console.ReadLine();. This assigns the user input to the variable widthString which was declared earlier. The third line in the “do…while” loop is: width = double.Parse(widthString). Because the width variable is assigned a string value and not a double the double.Parse method is used to change it from string to double. The next line of code in the loop is: “while(height < MIN_HEIGHT || height > MAX_HEIGHT);”. This line of code is the condition that must stay true for the loop to run. If the users enters a value that is not allowed to be used the loop will repeat itself until valid input is provided.
Moreover, in the twenty-fifth line of the source code, a value is assigned to the woodLength variable which was declared earlier. To calculate the woodLength the width and length that was specified by the user is added together then multiplied by 2 and then multiplied again by 3.25. In the next line a value is assigned to the glassArea variable. This is done by multiplying the width and length together then multiplying the answer by 2. In the twenty-eight line a Console.WriteLine method is used to output the length of the wood in feet. In the next line the same Console.WriteLine method is used to output the area of the glass in square metres. The source code is ended by three curly brackets that signify the end of the namespace, class, and main method.
