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CHARACTERISTIC EQUATION

If A is any square matrix of order n, the matrix A — Al where | is the unit matrix and
A be scaler of order n can be formed as

a1 — A ag;;

Ain
A=Al = :

. : = 0 is called the characteristic equation of A.
an1 QAn2 o App — A

Working Rule for Characteristic Equation
Type I: For 2 X 2 matrix

_ (%11 Qq2 ot ; e 92 —
IfA= (a21 azz), then the characteristic equation of AisA* —s;A+s, =0

Where s; =Sum of the leading diagonal elements =a;; + a,,

s, = |A| =Determinant of a matrix A.
Type Il: For 3 X 3 matrix

a1 Q412  Aq3
IfA=|(0az1 A ay3

), then the characteristic equation of Ais 23 — 542 +s, A1 —s; =0
Q31 dzp 433

Where s; =Sum of the leading diagonal elements =a;; + a,; + ass

s, =Sum of minors of leading diagonal elements

_|a22 a23| |a11

a13| |a11 a12|
as, 04sz3

Qa3; dz3 az1 dz2
s3 = |A| = Determinant of a matrix A.

Example: Find the characteristic equation of the matrix ((1) z)
Solution:

The characteristic equation is A> — s;A + s, = 0
s; = sum of the main diagonal element
=1+2 =3
=1 2| _
s =lAl= | 5] =2
Characteristic equation isA*> =31 +2 =0

Example: Find the characteristic equation of the matrix (_5 _42)
Solution:

The characteristic equation is A* — s;A. + s, = 0
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s; = sum of the main diagonal element

=144 =5

s,=lal=| | =4-10=—6

Characteristic equation isA* =5, — 6 = 0

2 01
Example: Find the characteristic equation of the matrix (0 2 0)

1 0 2
Solution:

The characteristic equation is A% — s;1.* + s, —s; =0

s; = sum of the main diagonal element
=2+2+2=6

s, = sum of the minors of the main diagonalelement
_12 0 21 2 0] _
=[o 2+ 7 o+ f5 ol=1

2 0 1

0 20
1 0 2

=8—-2=6

s3 = |A] =

=2(4-0)—0+1(0-2)

Characteristic equationis A> — 6%+ 11A —=6.= 0

2 1 1
Example: Find the characteristic equation of the matrix <1 2 1>

0 0 1
Solution:

The characteristic equation is A> — s;1* + s,A —s3 =0

s; = sum of the main diagonal element

=24+2+1=5

S, = sum of the minors of the main diagonalelement

=lo al*lo al+ I 2f=7

1 21
2 1 1
ss=]Al=|1 2 1/ =22-0)-1(1-0)+1(0-0)
0 0 1
=4—-1=3

Characteristic equation is > — 54 + 7A —3 =0

MA8251 ENGINEERING MATHEMATICS Il



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

0 -2 -2
Example: Find the characteristic polynomial of the matrix (—1 1 2 )
-1 -1 2
Solution:

The characteristic polynomial is 1> — s;1% + s,A — s5

s; = sum of the main diagonal element
=0+1+2=3

s, = sum of the minors of the main diagonalelement

o i R e e By e

0 -2 -2
ss=|Al=|-1 1 2|=0+2(-2+2)-2(1+1)
—1 -1 2
= =4

Characteristic polynomial is 1> — 31% + 4
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