Periodic matrix: A square matrix A is called periodic matrix of order p if AP*! = A

1 -2 -6
Example: A =|-3 2 9] is said to be of period 2
2 0 =3
Solution: we have to show that A is of period 2i.e. A**' = A= A’ = A
1 -2 -6 1 -2 -6
SoA’=AA=|-3 2 o9f.[-3 2 9
2 0 =3 2 0 =3
IX14+(DE)+(=6) X2 1x(=2)+ (=2)(2Q) 4+ (=6) X0 1% (—6) + (=2) X 9 + (—6) X (—3)
SA2=|(DXT+2X(=3)+9%X2  (=3)X(-2)+2X2+9x0  (=3)X(=6)+2%X9+9x (=3)
2X14+0X(=3)+(-3)x2 2%X(-2)+0x2+(-3)x0 2% (=6) +0x9+ (=3) x(=3)
-5 -6 -6
>A’=[9 10 9]
-4 —4 =3
s -5 -6 —6][1 -2 —6
Then A°=A"A=|9 10 91[.|-3 2 09
—4 —4 -3[[2 0 -3
—54+18—12 10—12+40 30—54+18 1 -2 -6
>A’=19-30+18 —18+20+0 —54+90—-27|=2A’=|-3 2 9 |=A’=A
—4+12—6 8-9+0 24—36+9 2 0 -3

0 1
Show that 4= [ i O} is periodic with period 4.

s°'“"°:_,=[_ol | i
o 3

A=A A=14=4
Hence A is periodic and P(4) = 4.

Exercises:
2 5 14
Q) show that, A = | 1 3 8 | isofperiod3
-1 -2 -6

0

(i)  show that,A = [_1 é] is of period 5




Nilpotent matrix: A square matrix A is called nilpotent if AP = 0, p is the degree of nilpotency.

Exercise:
Nilpotent of order 2 nilpotent of order 3 222 3
0 1 1 1 3 6 1 1 -4
= A=
A£001 A=526] Lol
A=l 5 _-20 _11 1-_3 is nilpotent of order 4.
A= 9 A=10 0 1
=3 0 0 o0
1 3 4 0 1 0
A=l-1 3 4 A=10 0 1
1 -3 —4
1 275 5004
- =2 = 1 5 -3




