RUDIMENTS OF
MATRIX ALGEBRA

I. DEFINITION
A matrix is a collection of numbers ordered by rows and columns. It us customary to enclose the elements of a matrix in square brackets. For example, the following is a matrix,

A matrix is defined by its size. The matrix above has 3 rows and 4 columns, so it is referred to as a “3 by 4” matrix written size of A is 3 x 4. The elements of a matrix are numbered in the following way,

That is, the first subscript in a matrix refers to the row and the second subscript refers to the column. It is important to remember this convention when matrix algebra is performed.
A vector is a special type of matrix that has only one row (called a row vector) or one column (called a column vector). 
A square matrix is a matrix that has as many rows as columns. 

Matrices are used a lot in computer science to simulate engineering problems and in computer graphics in particular.
One of the first application of matrices that you’ll see in mathematics, is for the solution of systems of linear equations. A matrix is just a notation that allows to specify several linear equations in a compact form. For example the set of linear equations,

Can be written in a matrix form as follows,

For a system this small, the savings in effort isn't so great.  But the more equations and unknowns you get, the easier it becomes to deal with matrices rather than the initial set of equations.
The concepts and theory revolving around matrices make the solution of such systems of simultaneous equations more systematic and efficient. Matrix algebra opens the door to numerical solutions (approximate solutions obtained by algorithms – computer), as opposed to analytical solutions (exact solutions obtained by methods of symbolic manipulation – pen & paper).

II. MATRIX ADDITION AND SUBTRACTION
1. Condition:
Matrices must have the same size to be added or subtracted.

2. Technique:
The elements of the matrices are simply added or subtracted together, element by element, to produce the result. That is, for R = A + B, then,
    for all  and 

Examples,
· 



· 
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III. MULTIPLICATION OF A SCALAR AND A MATRIX
Each element in the product matrix is simply the scalar k multiplied by the element in the matrix A. That is, for R = k × A, then,
    for all  and 

Example,
· 



· 




IV. MULTIPLICATION OF 2 MATRICES
1. Condition:
Matrices inner dimensions must be the same for multiplication to be possible.
Outer dimensions
define the dimension 
of the result
Inner dimensions
must be equal







2. Technique:
The product of 2 matrices involve the multiplication of a row by a column. Specifically, in the expression R = A × B,
    for all  and  

Examples,
· 




· 



V. TASK
Write a code in matlab that does the following,
· Ask the user of the code to input a matrix A.
· Display the size of inputted matrix A.
· Ask the user of the code to input a matrix B.
· Display the size of inputted matrix B.
· If inner dimensions match calculate R = A × B and display matrix R.
· Otherwise return the following message: “Inner dimensions mismatch, A × B is not possible”.
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