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[bookmark: _Toc18343211]Part A (Understanding)
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An array stores element of the same type. Elements are usually variables or collection of data. Array is useful because the same type of data stocks at contiguous memory locations. If user want to declare more individual variables, better to use an array. All element of array has an index, the first element index is 0, the second element index is 1…Note: all arrays consist of contiguous memory locations and the lowest address corresponds to the first element and the highest address to the last element. There are two different kind of array: single dimension array and multi dimension array or arrays of arrays. The single dimension array can imagine like a line, as the element succeed each other’s. Number of indexes gives the length of array, if an array has 16 elements, that mean the highest index is 15, so the rank of array is 15. Multi dimension arrays are look like a rectangle, as some single dimension arrays placed under each other, elements with the same index putted exactly under each other. This called rectangular array, what all row has the same number of elements. Another type of multi dimension array is jagged array, where the rows can have different size. To declare an array, user must give the name of the array, the datatype what stored by the array and the size of the array. To fill the array with values user can give one or more elements as well. Main importance of array to reach, examine and sort a bigger range of data. To work with the arrays, user has many facilities. To access the elements of array we could use for loop or foreach loop or with index number. The following methods are very helpful during work with arrays: Add, AddRange, Clear, Count, IndexOf, Remove, RemoveAt. Developers use arrays in wide range of their work. An array can be the list of a student grade or a list of the student in a class. Millions of people search day-by-day on their browser, the browser used to store the result in an array.
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Function is a separate code block and that contain a series of statements to perform an operations and methods must be declared either in class or struct by specifying the required parameters. Function used to call method also. So basically, a method is a collection of statements that perform some specific task and return the result to the caller. A method can also perform some specific task without returning anything. In C# a method declaration consists of the following components as follows: 
Modifier: It defines access type of the method i.e. from where it can be accessed in your application. In C# there are Public, Protected, Private access modifiers.
Name of the Method: It describes the name of the user defined method by which the user calls it or refer it. Eg. GetName()
Return type: It defines the data type returned by the method. It depends upon user as it may also return void value i.e. return nothing
Body of the Method: It refers to the line of code of tasks to be performed by the method during its execution. It is enclosed between braces.
Parameter list: Comma separated list of the input parameters are defined, preceded with their data type, within the enclosed parenthesis. If there are no parameters, then empty parentheses () must use out.

C# provides a ref keyword to pass argument as reference-type. It passes reference of arguments to the function rather than copy of original value. The changes in passed values are permanent and modify the original variable value. When used in a method's parameter list, the ref keyword indicates that an argument is passed by reference, not by value. The ref keyword makes the formal parameter an alias for the argument, which must be a variable. In other words, any operation on the parameter is made on the argument. For example, if the caller passes a local variable expression or an array element access expression, and the called method replaces the object to which the ref parameter refers, then the caller’s local variable or the array element now refers to the new object when the method returns. Example:
using System;
namespace Tutlane
{
    class Program
    {
        static void Main(string[] args)
        {
            int x = 10;
            Console.WriteLine("Variable Value Before Calling the Method: {0}", x);
            Multiplication(ref x);
            Console.WriteLine("Variable Value After Calling the Method: {0}", x);
            Console.WriteLine("Press Enter Key to Exit..");
            Console.ReadLine();
        }
        public static void Multiplication(ref int a)
        {
            a *= a;
            Console.WriteLine("Variable Value Inside the Method: {0}", a);
        }
    }
}

In C#, value-type parameters are that pass a copy of original value to the function rather than reference. It does not modify the original value. A change made in passed value does not alter the actual value. In the following example, we have pass value during function call. The values of the actual parameters are copied into them. Hence, the changes made to the parameter inside the method have no effect on the argument. Example: 
using System;
namespace CalculatorApplication {
   class NumberManipulator {
      public void swap(int x, int y) {
         int temp;
         temp = x;
         x = y;
         y = temp;
  }
 static void Main(string[] args) {
         NumberManipulator n = new NumberManipulator();
         int a = 100;
         int b = 200;
         Console.WriteLine("Before swap, value of a : {0}", a);
         Console.WriteLine("Before swap, value of b : {0}", b);
          n.swap(a, b);
         Console.WriteLine("After swap, value of a : {0}", a);
         Console.WriteLine("After swap, value of b : {0}", b);
         Console.ReadLine();
      }
   }
}
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When try to enter a letter not a number the application has stopped, and a wrong message window pops up. It says: `Input string was not in a correct format. `, see Screenshot #1.
[image: ]
Screenshot #1

The program expects int type values and get string type. Developer did not write instruction to application; how transform the given data if it is not int type or transform anyway. The executing has stopped and no flow from here. User needs to close the application window. The error message is in a screenshot with the executing application.

[image: ]
Screenshot #2
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No other option, only `YES` accepts by the application. The reason is here:

Console.WriteLine("Do you really wish to quit? ", 20, 13);
            response = Console.ReadLine();
            if (response == "YES") { quit = true; }
            return quit;
This block of codes copied from the Appendix. This part responsible for quitting answers. The `if` statement has only one true answer, the `YES`.  Screenshots below show the result.

[image: ]
Screenshot #3
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Screenshot #4
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Displaying the numbers leads to quitting as well. To see the reason, look the Screenshot #5.

[image: ]
Screenshot #5
Case 4 has the same instruction as case 5, what is proceeds to quit. Screenshot #6 presents that option 4 drives to quit. This screenshot shows the chosen number, because I deleted a `Cleartext` method, to prove I tried option 4.
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Screenshot #6
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