Sparse Matrix
Objectives:

The purpose of this assignment is to implementation a class, which optimizes both the complexity of computation and the memory used space for large sparse matrix.
Sparse Matrix
The mathematical subfield of numerical analysis a sparse matrix is a matrix populated primarily with zeros (mainly 90%).
Conceptually, sparsity corresponds to systems which are loosely coupled. Consider a line of balls connected by springs from one to the next; this is a sparse system. By contrast, if the same line of balls had springs connecting every ball to every other ball. The concept of sparsity is useful in application areas such as network theory.

Huge sparse matrices often appear in science or engineering when solving partial differential equations.

When storing and manipulating sparse matrices on a computer, it is beneficial and often necessary to used specialized algorithms and data structures that take advantage of the sparse structure of the matrix. Operations using standard matrix structures can't be used as its size is larger than the memory.
A sparse matrix behaves like a two dimensional array, with the characteristic that most of the elements are zero. To save memory space, only the nonzero elements are actually saved, together with enough information to save or infer the indexes.

Lab Work:

Write an abstract data type for a sparse matrix similar to that described in the text.
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 a static function called identity that take matrix dimensions to return an identity sparse matrix.
3- Implement  an indexer.
4- Implement = = operator and any other necessary operator.

5- Implement the + , - operation.
6- Implement the * operator that can multiply the matrix by a scalar or another matrix.
7- Implement a function called transpose that return the transpose of the matrix.
8- Implement two properties called Row and Column that get the matrix Rows and columns.
9- Implement an IEnumerable interface and complete any necessary code.
10- Override the ToString function.
11- Implement a function called copy that copies the matrix into another.
12- Implement MaxElement and MinElement functions to return the max and min element in the Matrix.

13- Implement a function called SubMatrix that return a matrix that is a part from the original matrix.

14- Implement a function called Percentage that returns the percentage ratio of the usage of the matrix.

15- Implement the following Boolean functions 
IsIdentity that returns true if the matrix is identity.
IsSquare that returns true if the matrix is square.
IsSymmetric such that elements symmetric about the main diagonal.
IsUpperTriangle such that upper triangle matrix has zero elements below the diagonal.

You might for bonus implement:

1- a function that store the sparse matrix in a file.

2- a function that read the sparse matrix in a file.
Note:

You must implement a class to test your class
