Matrix ADT
Objectives:

The purpose of this assignment is to understand using class for ADT implementation and data hiding, constructor, destructor and abstract operators overloading.
ADT:

An Abstract Data Type (ADT) associates data and operations. The data representation is hidden. The operations are the means to access the data. It's a kind of data abstraction where a type's internal form is hidden behind a set of access functions. This allows the implementation of the type to be changed without requiring any changes outside the module in which it is defined.
Lab Work:
Write an abstract data type for a sparse matrix similar to that described in the text.
The matrix operations which you must:
1- Implement a constructor that takes two numbers, represent the number of columns and rows of the matrix that initial its element value to zero.
2- Implement constructor that takes two numbers represent the number of columns, rows of the matrix and a float number as an initial value to the matrix element.
3- Implement constructor that takes two number represent the number of columns and rows of the matrix and an enumerator called matrix type that contains one of the following values :
◘ Identity:  initiate the matrix to be identity ( each diagonal element is one and other elements are zero).
◘ Random: the matrix elements are initiated with random values
◘ Zero: all matrix elements are zero.
4- Implement a constructor that takes a 2d array

5- Implement  an indexer to manually fill the matrix.

6- Overload the + , - operation

7- Overload = = operator and any other necessary operator

8- Overload the * operator (use matrix multiplication rules)

9- Implement a function called transpose that return the transpose of the matrix (formed by turning rows into columns and columns into rows.
10- Implement two properties called Row and Column that get the matrix Rows and columns
The matrix operations which you should:
1- Overload the + , - operation
2- Inherit an IEnumerable interface and complete any necessary code
3- Implement the following Boolean properties
IsIdentity that returns true if the matrix is identity
IsIdempotent idempot matrix is a square matrix A as A2 = AA = A
IsSquare that returns true if the matrix is square
IsSymmetric such that elements symmetric about the main diagonal (from the upper left to the lower right) are equal, that is, ai,j=aj,i.
IsSkewSymmetric such that elements symmetric about the main diagonal are the negative of each other, that is, ai,j= - aj,i. and all diagonal elements are zero, that is, ai,i=0.
IsUpperTriangle such that upper triangle matrix has zero elements below the diagonal
IsLowerTriangle such that upper triangle matrix has zero elements above the diagonal
(all these matrix should be square)
4- Overload ToString function to print the matrix in a suitable form

5- Implement Fill function that fill all the matrix with a value
The matrix operations which you may:

1- Implement determinate function that return a float number represent the determinate of the matrix, Note the matrix should be square
2- Implement TriDeterminant function which equal the multiplication of the diagonal elements

3- Implement The following Boolean properties
IsVector that contain one raw.
IsCoulmn that contain one column.
IsInvertible property that  return true if the the matrix is invertible (hint determinate ≠ 0)

4- Implement MaxElement and MinElement functions to return the max and min element in the Matrix
You might for bonus Implement
1- Implement Inverse function  return a matrix that is inverse the original matrix

2- An overload operator  / (hint: multiplied by inverse)
Notes:

1- the dead period should be a week after the lab

2- you must implement a class to test your class
3- you must handle any error with suitable exceptions
