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a+X 04+X A+X
174. AX)=|B+X o+X pn+X
Y+X Y+X V+X

1 0+X A+X| |a+X 1 A+X| |a+X 06+X
A'X)=1 ¢+X p+X|+|p+x 1 p+X|+|p+X ¢+X
1 y+X v+X y+X 1 v+X| |[v+X wy+X

Applying C, -»C, -xCjand Cg; —»Cz -XxCqin first and C; —»C; -xC,,C3 -Cg-XxCyin second and
1 06 A |0 1 Al | 6 1

C;y >C;—xCz and C, - C, —xCginthirdtoget A'(x)51 ¢ p+B 1 y+|B ¢ 1
1 v v |y 1 v |y v 1

= A"(x)=0

If S is the sum of all the cofactors of all elements in A(O), then it can be seen that A'(x)=S

On integrating A(x)=Sx +c, we get A(O)=0+c

Hence, A(x)=Sx +A(O).

cosO-A -sin®

. :(cose—x)2+sin29
sin 0 cos O — A

175. Wehave |A-Al =

Therefore, characteristic equation of A is (cos 6 — x)z +sin20=0 or cos®-\==+isino

Or A =cos 0 +i sin Owhich are of unit modulus.

176. Let A:[aij]be a given square matrix. Let Aq, Ao, ..., A, be the characteristic roots of A. If ¢(A)is the

ajp-A a1, o Ay
characteristic function, then ¢(A) =] A -1l | = a:21 a22:—7» a?n
ang ano 8 -
=P+ p A" T po "2 k] .. ()
= (D" (=2 (A —hp)e (A= 21) .. (i)
On putting % =0, we have ¢(0) = |A| =M X Ap X Ag X e x Ay = ()P, ... (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

1
or X =A7ax)=yAIX) or —X = A7Ix [ Ais nonsingular = 1 # 0]
1 1
or AIx =Zx
A

1
Therefore, Z is an eigen value of ALland X is the corresponding eigen vector.
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179.
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Since o is a characteristic root of a nonsingular matrix, therefore o = 0. Alsoa is a characteristic root of

A implies that there exists a non-zero vector X such that AX = aX

Or (adj A) (AX)=(adj A) (aX) Or [(adj A)A] X = a(adj A)X

Or | A]IX =a(adj A)X [ (adj A) A A]I]

Or |A]l X =o(adj A)X or %LI X =(adj A) X Or (adj A) X = % X

Since X is a nonzero vector,

is a characteristic root of the matrix adj A.

o
a; by ¢ a; -\ by Cy
Let A=|a, b, ¢, = A-Al=| a5, by-%2 ¢y
ag bs c3 as bs C3 -\
= det (A -Al)=(a; —A)[(by, —A) (c3 —2) —bgc,] —by[as(cz —A) —craz] + ¢qlasbg —ag(b, — 1))

Now if one of the eigen values is zero, one root of A should be zero.
Therefore, constant term in the above polynomial is zero.
= a.b,c3 —a4bac, —bjascs +bicras +aa,a3 —cjagh, =0

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