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174. 
     

       
    

x x x
x x x x

x x v x
( )  

 
       

          
       

x x x x
x x x x x

x x x x

1 1
'( ) 1 1

1 1

   
    
   
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 Applying  C C xC2 2 1 and  C C xC3 3 1 in first and    C C xC C C xC1 1 2 3 3 2, in second and 

 C C xC1 1 3  and  C C xC2 2 3 in third to get 
     

         
     

x
1 1 1

'( ) 1 1 1
1 1 1

 

    x"( ) 0  

 If S is the sum of all the cofactors of all elements in (0) , then it can be seen that  x S'( )  

 On integrating   x Sx c( ) , we get    c(0) 0  

 Hence,    x Sx( ) (0) . 

175. We have   A I| |
     
 

    

cos sin
sin cos

     2 2(cos ) sin  

 Therefore, characteristic equation of A is      2 2(cos ) sin 0  or        icos sin  

 Or     icos sin which are of unit modulus. 
 

176. Let  ijA a[ ]be a given square matrix. Let   n1 2, , ..., be the characteristic roots of A. If  ( ) is the 

characteristic function, then     A I( ) | |
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          n n n n
np p p1 2

1 2( 1) [ ... ]   … (i) 

          n
n1 2( 1) ( ) ( )...( )    … (ii) 

On putting   0 , we have              n
n nA P1 2 3(0) ... ( )  … (iii) 

Hence, the product of characteristic roots of a square matrix is equal to the determinant of the matrix. 
 

177. Let A be an eigen value of A and X be a corresponding eigen vector. Then  AX X  

 Or     X A X A X1 1( ) ( )    or   


X A X11
 [ A is nonsingular    0 ] 

 Or  


A X X1 1
 

 Therefore, 


1
is an eigen value of A 1and X is the corresponding eigen vector. 
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178. Since  is a characteristic root of a nonsingular matrix, therefore   0 . Also is a characteristic root of 

A  implies that there exists a non-zero vector X such that  AX X  

 Or  adj A AX adj A X( ) ( ) ( ) ( )   Or  adj A A X adj A X[( ) ] ( )  

 Or  A IX adj A X| | ( )   [ adj A A A I( ) | | ]  

 Or  A X adj A X| | ( )  or 





A
X adj A X

|
( )    Or 



A
adj A X X

| |
( )  

 Since X is a nonzero vector, 


A
is a characteristic root of the matrix adj A. 

179. Let 
 
   
 
 

a b c
A a b c

a b c

1 1 1

2 2 2

3 3 3

   
  
      
   

a b c
A I a b c

a b c

1 1 1

2 2 2

3 3 3

 

            A I a b c b c1 2 3 3 2det ( ) ( ) [( ) ( ) ]        b a c c a c a b a b1 2 3 2 3 1 2 3 3 2[ ( ) ] [ ( )]  

 Now if one of the eigen values is zero, one root of  should be zero. 
 Therefore, constant term in the above polynomial is zero. 
        a b c a b c b a c b c a a a a c a b1 2 3 1 3 2 1 2 3 1 2 3 1 2 3 1 3 2 0  

 But above is the value of determinant of A. Hence, det A = 0.   


