
MINIMAL POLYNOMIAL AND MINIMAL EQUATION OF A MATRIX 

Let     be a polynomial in x and A be a square matrix of order n. 

If       then we say that     annihilates the matrix A. 

We know that by Caley- Hamilton theorem every matrix satisfies its characteristic equation. 

Hence, the characteristic polynomial of the matrix A annihilates A. 

MONIC POLYNOMIAL: 

A polynomial in x, in which the coefficient of the highest power of x is unity is called a monic polynomial. 

Thus,            is a monic polynomial while              is not a monic polynomial. 

MINIMAL POLYNOMIAL OF A MATRIX: 

The monic polynomial of lowest degree that annihilates a matrix A is called minimal polynomial of A. 

Further, if     is the minimal polynomial of A then the equation       is called the minimal equation of

the matrix A. 

If a matrix is of order n then its characteristic polynomial is of degree n.

We know that the characteristic polynomial of A annihilates A. Hence, the degree of minimal polynomial of A cannot be 
greater than n. 

Note:     (i)    Minimal polynomial of a matrix is unique 

        

(ii)    Minimal polynomial of a matrix is a divisor of every polynomial that annihilates this matrix

              

(iii)    Minimal polynomial of a matrix is a divisor of the characteristic polynomial of that matrix

(iv)     Null matrix is only matrix whose minimal polynomial is  

       

(v)    Unit matrix is the only matrix whose minimal polynomial is      

DEROGATORY AND NON – DEROGATORY MATRICES: 

An n – rowed square matrix is said to be derogatory or Non – derogatory according as the degree of its
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DEROGATORY AND NON – DEROGATORY MATRICES: 

An n – rowed square matrix is said to be derogatory or Non – derogatory according as the degree of its

minimal equation is less than or equal to   

SOME SOLVED EXAMPLES: 

1.    Show that the matrix    
     
    
     

 is derogatory
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2.    Show that the matrix    
    
   
    

 is non- derogatory
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