UNIT I - MATRIX EIGENVALUE PROBLEM
Eigen values and Eigen vectors of a real matrix
DEFINITION:

A system of mn numbers arranged in a rectangular array along m rows and n columns is called

mxn matrix

a;; - aln]
Am1 " Amn

Here A is the matrix of order mxn. It has m rows and n columns. Each of ‘m’’n’ numbers is

called an element of the matrix. Matrix A is denoted by A=[ajj]
CHARACTERISTIC EQUATION

Let A be a given matrix. Let A be a scalar. The equation det[ A-AI]=0 or |A-AI|=0 is called the
characteristic equation of the matrix A.

Problems

1. Find the characteristic equation of A = [(1) _11]

Solution:

The Characteristic equation is given by |A-AI|=0

o 712l T

o 71l Ao

1-2 —-17_
0 1—x_0

(1-1)2=0

A* — 21 + 1 = Ois the required Characteristic equation

2. Find the characteristic equation of A = [_13 ﬂ

Solution:
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The Characteristic equation is given by |A-AI|=0

ie.,

55l Jo

e Bl P
1—-A 2
-3 4-1

1-M@-M+6=0
4—A—40+2* +6=0
A? — 5\ 4 10 = 0is the required Characteristic Equation.
(Alter Method)
To find the Characteristic Equation of A (3 x 3 matrix) is

N —017»2 +ch—c3 =0
Where
c;= Sum of leading diagonal elements

c,=Sum of the minors of leading diagonal elements.

c=det[A]
Problems:
-2 2 =3
1. Find the characteristic equation of A = | 2 1 -6
-1 -2 0
Solution:
The Characteristic equation is given by
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7\,3_(:17\42"'(:2}\4_(:3 =0

Where

c,= Sum of leading diagonal elements

c,=Sum of the minors of leading diagonal elements.

R T

-2 o0
= _12-3-6
=21
c;=det[A]
2 2 -3
=2 1 -6
1 -2 0

= —2(—12) — 2(=6) — 3(=3)
=244+12+9
= 45

Sub the values of a,, a,, a; in characteristic equation

}\.3_C1}\.2+C2}\._C3 :0

Weget A°+A*—21A—45=0
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3 1 1
2. Find the characteristic equationofA =1 3 —1]
1 -1 3

Solution:
The Characteristic equation is given by
23 —617»2 +cAh—c3=0
Where
c;= Sum of leading diagonal elements
=3+4+3+43
=9

c,=Sum of the minors of leading diagonal elements.

=|_31 _31|+ﬁ §|+|i ;

=8+8+8
=24
c;=det[A]
3 1 1
=1 3 -1
1 -1 3
=3(8) — 1(4) + 1(—4)
=24—4—4
=16

Sub the values of c;, ¢,, c3 in characteristic equation &> — ¢;A% + ¢, — 3 = 0
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Weget A*—90%+241—16=0
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