Session-10:

Some Properties of Eigen Values (Continued):

4. If Ais an eigenvalue of a matrix A then A™ be an eigenvalue of a matrix A™, m > 0.

Proof: If X be the eigbRvectbr cﬁ?r@éﬁ%)ﬂﬁ@ﬁ%%envalue then

(PremultiplyingA)
= A’X = A(AX)= A’X = A(AX)
= A*X = A*X

Again premultiplying by A, we obtain
A(AZX )= Al22X )= (AA?)X = 22(AX)

= A*X = 22(AX )= A*X = X

Similarly
A"X =A"X
Thus 4" is the eigenvalue of the matrix A (m)O)'
In general, if Ay Ay Ay 4, be the eigenvalues of A, thenﬂ1 SCRCRERR % be the

eigenvalues of A (m>0)'

5. 1f Abe an eigenvalue of a non-singular matrix A, then ";J is an eigenvalue of the matrix
Adj A.

AX = IX = AdJA(AX )= AdjA(1X )
Proof: If X be the eigeﬂp/&ﬁm%wfﬁwg\ipg to eigenvalue/1 , then

= ((AdjA)A)X = A((AdjA)X )= |AIX = A((AdjA)X)

= @ X = (AdjA)X

A

Thus 4 is an eigenvalue of the matrix Adj A .
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6. If Ais an eigenvalue of a matrix A, then A is the eigenvalue of AT



AX =X = A (AX )= A (IX)

< f X i i - A
Proof: If A bethe elg{srrl\é%cﬁ?ﬁ Fﬁ(})ﬁﬁegsggrjdmg to eigenvalue 4, then

= (A*AX = 2(A*X )= IX = A(A"X)

:>£X =A'X
A

1
Thus 7 is the eigenvalue of A~
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In general, if A Ay Ay 4 be the eigenvalues of A, then SRR n be

the eigenvalues of A~



