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[bookmark: _Toc57635390]Part A (Understanding)
Arrays
Arrays are sequences of variables of the same type which are placed consecutively in memory and which can be accessed using the same name (identifier) to which an index is added.

This means, for example, that we can store 5 values of type int without the need to declare five different variables with five different identifiers. To do this it is sufficient to declare an array of five elements of the same type int with a single identifier.

For example, an array named "container" containing 5 values of type int can be represented as follows:
	Container
	0
	1
	2
	3
	4


where each cell represents an element of the array. Elements are numbered from 0 to 4 because, in an array, the index of the first element is always 0 (and not 1).
Arrays are used to save space in the sense that if we have many variables of the same type we can enclose them in an array and save space, arrays can be declared and used. To declare an arrays first of all we need to specify the type of the elements and the number, for example:
	Int[] myInteger = { 2, 4, 6, 8,}

Or if we want to use strings instead:

string[] myStrings = new string[2];

// Adding element to the array
myStrings[0] = "first element";
myStrings[1] = "second element";


A function that makes the use of arrays very convenient and that we can modify them after they are declared, in doing so we will not have to go to delete the code string and write it again. To modify an arrays, just use the name of the array followed by the square brackets with the numeric index to which we refer to inside (taking into account that the index starts from 0). As I show in the example:
	// change the value of the first element
 
myInteger[0] = 12;

doing so my array will be (12, 4, 6, 8), because we have chosen the number 0 as the position which in the arrays corresponds to the number 1
         




If we want to use indefinite indices we can use ArrayList. An ArrayList is a list represented by an array. Each ArrayList has a capacity. The capacity is the length of the array used to store the elements of the list, and is at least the length of the list. As items are added to the list, its capacity varies automatically.
To declare an Arraylist it is done in the following way:
	ArrayList myList = new ArrayList();
myList.Add("New element");
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Above we created an array with ArrayList and then we used the Add method to add an element to the array by specifying its value, after we use Count for see the size of the ArrayList.

We have three types of arrays which are: Single Dimensional, Multidimensional or Jagged.
Single Dimensional:
The single-dimensional arrays are the arrays that store single list of elements of similar data type and each variable can be distinctly accessed.
	int[] array2 = { 1, 3, 5, 7, 9 };
This is an example of Single Dimensional array


Multidimensional
A multidimensional array can be thought of as an array of arrays of arrays of .... a two-dimensional array can be thought of as a two-dimensional table whose elements all belong to the same type.
Container:
	0
	1
	2
	3
	4

	1
	
	
	
	

	2
	
	
	
	


Container is a two-dimensional array of 3 by 5 values of type int. It can be thought of as an array of 5 elements, each of which is itself an array of 3 elements (the columns). It declares itself as follows:
	int[,] array = new int[3, 5];


Using arrays has many advantages, the first is memory, in fact the memory can be dynamically allocated in an array, this advantage will facilitate us by making us save memory in the system, second when an array is saved in memory the data is kept all close together so this it facilitates our CPU to access it so this means that the iterations between arrays are faster than the others, third if we want to check a linked list it will take a long time to check if the index is valid or not, but through an array we have all the specified indexes so by doing so we could easily access the elements through index position and analyze our code much more easily, fourth if we need to keep many values ​​of the same type we can group them together through the array so doing we will store many values ​​under the same variable string will be more efficient, fifth arrays are rejected This means that we will save from writing the same code twice and reusing the same code simply by recalling the values ​​we need
oOP iNHERITANCE
The inheritance is the second most important fundamental in object programming. Generally it represents a mechanism that allow the user to create new subject that are based in other subject already defined. SI defines (child object) the one that inherits all or part of the propriety and the methods defined in the (father object).
It's easy make an example of inheritance in the real world. For example in the world exist so many species of animals: dogs, fish, ants, birds. All this animals are different for some ways but for others are similar, like only the fish can swim and breath under the water but like the dog the fish are making child and taking care of them.
In the programming, specifically in the Object Oriented, we can compare this example defining One subject that encloses all the characteristics common to each animal, it will be the father object. The other child object would then derive from it.
Consequently each animals inherit all the characteristics from the other but in turn will have its own characteristics that differentiate it from the others. So in programming there would be this hierarchy as in reality as a pyramid at the tip we have our parent object and so on down all the child objects connected to each other but with each of their different characteristics ..
One of the advantages of using the inheritance is that when we want the maintenance the program it will be more faster because the program is splitted in different part. So if we want to change for example one variables in all programs without the inheritance will be a disaster, but with the inheritance it is enough that we only modify the father object and consequently all the child object will inherit the new characteristic. The inheritance is a very powerful feature that we an use, One more example. In a banking system, inheritance could be used to define all types of existing accounts. Suppose there are four possible accounts: bank accounts, savings books, credit cards, and certificates of deposit.

All of these different types of accounts have some characteristics in common: an account number, an interest rate and a subscriber. In this way we will be able to create a parent object called Account which contains all the common characteristics mentioned above.

The child objects, in addition, will have their own specific characteristics defined in their respective classes. For example, your credit card will have a spending limit while your bank account will have one or more associated checkbooks. Again, any changes made to the parent class will be automatically inherited by all child classes.

It is important, however, to clarify an important aspect when it comes to inherited characteristics. Not always, in fact, a determined method defined in the parent class can produce correct and congruent results with all the child classes. For example, suppose we have defined a parent class called Bird, from which we will derive the following child classes: Sparrow, Blackbird and Penguin.
In the parent class, we will have defined the fly () method, as it represents a behavior common to all birds. In this way, according to what has been said in this paragraph, all the child classes will not need to implement this method but will inherit it from the Bird class. Unfortunately, although the penguin belongs to the category of birds, it is known that it is not able to fly, even if it is equipped with wings.
In this case, the flies () method defined in the Bird class, certainly valid for the vast majority of birds, will not be useful (indeed, it will be quite wrong) for the Penguin class. How to behave in these cases?
In OOP, any object deriving from a parent class has the ability to override one or more methods defined in it by rewriting those methods within it. This feature is known as overriding.
Using the overriding technique, the Penguin class will reimplement the flies () method internally, while retaining the ability to call the method defined in the parent class at any time. In the latter case we will speak of partial overriding.
	public class Impiegato
{
    private String nome;
    private double salario;
    private String matricola;
    private int anniDiServizio;
    public Impiegato(String n, double s, String m, int ads)
    {
        nome = n;
        salario = s;
        matricola = m;
        anniDiServizio = ads;
    }
    public void incrementaSalario(double percentuale)
    {
        salario *= 1 + percentuale / 100;
    }
    public void stampaInfo()
    {
        System.Console.WriteLine (nome + " " + salario + " " + matricola);
    }
    public String Nome
    {
        get { return nome; }
    }
    public int AnniServizio
    {
        get{ return anniDiServizio; }
    }
}

class Manager : Impiegato
{
    private String nomeSegretaria;
    public Manager(String n, double s, String m, int ads) : base(n, s, m, ads)
    {
        nomeSegretaria = String.empty;
    }
    public void incrementaSalario(double percentuale)
    {
        // Aggiunge alla percentuale lo 0.5% per ogni anno di servizio
        double bonus = 0.5 * AnniServizio;
        base.incrementaSalario(percentuale + bonus);
    }
    public String Segretaria()
    {
        get { return nomeSegretaria;  }
				set { nomeSegretaria = value; }
    }
}



Part B (Testing)
Black box testing is a type of software testing, which checks for the ability to do things of a software or a computer program without knowing the design, internal parts/pieces, or structure of a computer program to be tested.
The black box testing method is mainly used to find missing functions, performance errors, initialization errors, and errors while (using/getting to) the external (computer file full of information).
The testing ways of doing things of black-box testing include:
Equivalence Partitioning – In equivalence partitioning, the input data of an application to be tested into equal partitions. This technique ensures to cover each partition at least once.
White box testing is a method of software testing that tests internal programming structures of a computer program. This type of testing way of doing things is known as clear box testing.
The testing ways of doing things of white-box testing include:
Statement Coverage - In this way, all programming statements are applied with a very low number of tests.
Branch Coverage - In this type of way, all branches will be tested by running them a sequence of tests.
Its operation is opposite to black-box testing and is used at unit, (combination of different things together that work as one unit), and system levels of the testing process.
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