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It may even happen that one of these products exists and the other does not. In Example 2.5 there
is no product of B - A. In Example 2.6 both products exist and are obviously different because the
matrices of different sizes have been obtained.

2.3. MATRIX POLYNOMIAL

Let A be any real square matrix of order n and P,(x) = ag + a;x + ayx? + -+ a,,x™ a
polynomial of degree m, where x, ay, ay, ..., a,, € R. Then B,,(4) is defined as follows:

Pp(A)=ag-A%+a,-A'+a,- A%+ -+ ay - A™
where
A =1,
A' =4,
A*=4-4,

a)
A=A A=A4-4%,

a)
Am:Am—l'A:A.Am—l.

It can be noticed that B, (A) is also a real square matrix, and of the same order as the matrix A.

Example 2.16

IfA = [(1) :ﬂ and P3(x) = 3x3 + 2x2 + 2x + 3, determine P;(4).

Solution:
P;(A) = 343 + 24% + 2A + 31,
AZZA'A:[;) :1]'[(1) :1]:[:1 (1)]
w=ara=[0 1 [F T=[ ¢
s et g b
- 0o -2
:[0 3]+[—2 0]+[2 —2]+[0 3]:[0 4]:4[0 1l =4
Example 2.17
1 -1 -1
A polynomial P3(x) = x3 —x? —2xandamatrixA=|-1 1 0 ] are given.
0 1 0
1 -1 1
Prove the following: P;(4A) =1| 0 1 1].
-1 -1 1
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Solution:
P;(A) = A3 — A% —-24A

1 -1 -1 1 -1 -1 2 -3 -1

A2=A-A=|-1 1 0-|-1 1 o|=1|-2 2 1

0 1 0 0 1 0 -1 1 0

2 -3 -1 1 -1 - 5 —-6 -2

A3 =A% A=|-2 2 11-(—-1 1 0|l=]-4 5 2

-1 1 0 0 1 0 -2 2 1
5 -6 - 2 -3 -1 1 -1 -1 1 -1 1
P;(A)=|-4 5 21—1-2 2 11-2]1-1 1 0o|1=1]0 1 1
-2 2 1 -1 1 0 0 1 0 -1 -1 1

2.4. DETERMINANT OF A SQUARE MATRIX
11 Q12 0 QA

A1 Qpp = Qop

Let A = be a real matrix of order n.

Ap1 QApz - Qpp

The determinant of a matrix A is a number which can be joined to that matrix and is marked by

aj; Q12 0 Qin
a1 Az = Qdpp
detA or . : ., . |-
An1 Qpz ° Qpn

IfA = [all], then det4 = aqq.

a1 Qi

6112]
then detd = | = aq1a —ay1A19.
’ a, a, 11422 21%12

ai
fFA = [
az1 4az;

2.5. DETERMINANT OF THE MATRIX OF ORDERn = 3

The minor of the element a;; of the matrix A is determinant of the matrix that is formed from the
matrix A by deleting its ith row and jth column. We denote that number by M;;.

Example 2.18

ForA = B _14] is

Mll S _4,M12 S 2,M21 = 1,M22 :3

Co-funded by the 30

Erasmus+ Programme
of the European Union




