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PROPERTIES OF THE CHARACTERISTIC POLYNOMIAL.:
(1) The characteristic polynomial |4 — Al | of a matrix A is an ordinary polynomial in A of degree n where

A is a square matrix of order n
(2) In characteristic polynomial of A
(i) the coefficient of A™is (—1)™
‘ ‘ (i) the coefficient of A1 is trace of A ‘

(iii) the constant term is |A|

(3) If Ais 3 X 3 matrix then the characteristic equation can be expressed as
A=A = (1323 + (125,22 + (=1)S,A+ 1Al =0
Where §; = Sum of the diagonal elements of A,
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S, = Sum of the minors of the diagonal elements of A
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PROPERTIES OF THE CHARACTERISTIC ROOTS (EIGEN VALUES):

(1) If Ais a square matrix of order n then the degree of the characteristic equation is n and consequently
there are exactly n roots (eigenvalues) not necessarily distinct.

(2) Sum of all eigenvalues = The sum of the diagonal elements of A (i.e. trace of A)

(3) Product of all eigenvalues of A = |A| = constant term in the polynomial.
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SOME SOLVED EXAMPLES:
8 -8 -2
4 -3 -2

1. Find the Eigen values and Eigen vectors of the matrix A =
3 -4 1
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2. Find the Eigen values and Eigen vectors of the matrix. Also verify that the Eigen vectors are linearly
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