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MATRICES
Matrix:
The arrangement of set of elements in the form of rows and columns is called as Matrix.
The elements of the matrix being Real (or) Complex Numbers.
Order of the  Matrix:
  The number of  rows and  columns represents the order  of the  matrix.  It is
denoted by  mxn  , where  m is number of rows and n is number of columns.

Note:
Matrix is a system of representation and it does not have any Numerical value.
Types of Matrices
Rectangular Matrix:
A matrix is said to be rectangular, if the number of rows and number of
columns are not equal.
Ex:
  A = 
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  is a rectangular matrix.
Square Matrix:
A matrix is said to be square, if the number of rows and number of columns
are equal.
Ex:
 A = 
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 is a Square matrix.
Row Matrix:
A matrix is said to be row matrix, if it contains only one row.
Ex:
 A = 
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 is a row matrix.
Column Matrix:
A matrix is said to be column m atrix, if it contains only one column.
Ex:
 A = 
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is a column matrix
Diagonal Matrix:
A  Square matrix  is  said to  be  diagonal matrix, if all the elements  except  principle diagonal
elements are zeros.
· The elements on the diagonal are known as principle diagonal elements.
· The diagonal matrix is represented by D = dia {a11,a22,a33,…an n}
its diagonal elements.
Rank of a matrix:  The order of non-vanishing minor is called the  rank of a matrix or
A Positive number r is said to be the rank of a matrix A if 

(i) There exists at least one r th order -rowed minor,whose value is not  equals to zero

(ii)Every (r+1) th order –rowed  minor of A is zero.

Rank of matrix is denoted by ρ(A)
Note :
· The rank of a matrix is always unique.
· The rank of a zero  matrix is always zero.
· The rank of a non –singular matrix of order “n” is equals to “n”.
· The rank of a singular matrix of order “n” is less than “n”.

· The rank of a unit matrix of order “n” is equals to “n”.

· If A is a matrix of order  m x n  , then the rank of A = ρ(A) ≤ {m,n}.
· ρ(A) = ρ(A1)
Example : Consider the matrix 
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It is of rank r = 2 since 
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while |A| = 0.

The elementary operations for matrices. The following operations, performed on a matrix, do not change either its order or its rank. 

1. Interchanging any two rows or any two columns.

2. Multiplying any row or column by a non-zero constant.

3. Adding to any row a constant times another row or adding to any column a constant times another column.

We denote the different operations as follows:
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– interchange of the i-th and j-th rows
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– interchange of the i-th and j-th columns
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 – multiplication of the i-th row by the non-zero constant k
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– multiplication of the i-th column by the non-zero constant k
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 – addition to the i-th row the product of k times the j-th row
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 – addition to the i-th column the product of k times the j-th column

These operations are termed the elementary operations or elementary transformations.

Equivalent matrices:  Two mxn matrices are called equivalent if one can be obtained from the other by a sequence of elementary operations.

Equivalent matrices have the same order and the same rank.
Normal form (or) canonical form: Any matrix of rank r > 0 can be reduced by elementary row and column operations to a canonical form, referred to as its normal form, of one of the following four types:
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is the identity matrix of order  r i.e 
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All matrices that reduce to the same normal form through elementary row and column transformations are equivalent. Two mxn matrices A and B of the same rank will reduce to the same normal form.
Echelon Form

Definition of Echelon Matrix

A matrix is an echelon matrix (or is in echelon form) if:

· any zero rows are at the bottom;

· The number of zeros before the non zero element of a row is less than such zeros in the next row.
An upper-triangular matrix is a special case of an echelon matrix, and an echelon matrix is necessarily upper triangular.
Example:   A =  
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