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For repeated multiplication of square matrices, you can use the same exponential nota-
tion used with real numbers. That is, A' = A, A> = AA. and for a positive integer k, A* is

A¥=AA- - -A.

k factors

It is convenient also to define A” = I (where A is a squpre matrix of order n). These

definitions allow you to establish the properties
1. AAR = AI*% and 2. (A)* = A%

where j and k are nonnegative integers.

Repeated Multiplication of a Square Mairix
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Theorem:1(Properties of Transposes)

If A and B are matrices (with size such that the given matrix are defined)
.and cis a scalar, then the following properties are true

T
- A=(4") .
2- (A+B) =4"+8".
3= (cA) = ca),
4- 4B) =B'A".

Proof:

I- A=(AT)T

T

As A =[aij] then 4'=[aji] itbe A =[aij] = [aji] = (")
2 A+B) =4"+B | | |
(4+B) Z([nr}.]-l- [br.j.])r = [f?i}. +b, ]T = [ﬂj.r. + Z)J.!.]: [c?ﬁ]+ [IJJ.I.]Z A"+ B

3- (cA) = c(a). (H.W)
T T T
4- (AB) =B A'. (H.W)
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Example Finding the Transpose of a Produci

Show that (AB)" and BTA” are equal.

2 1 —2 3 1
A—l 0 3] and 3—[2 1]
0o —2 1 3 0
2 1 —27[3 1 2 1
Solution AB = [ 0 3”2 — 1] = [ 6 1]
0o —2 1|3 0 —1 2

2 6 —1
T —
(45) ‘1 -1 2
2 —1 0
a_[3 2 3 2 6 —1
B?A’z‘ l 10 —2|=
—_ — 2>
1 -1 ol _, ] 1 -1 2

(AB)T = BTAT

Remark:-

» We say that the square matrix A is Symmetric if A =
‘ e a2 7 t_[2 7
Asuchas:If A—[7 4] then A —[7 4)

» We say that the square matrix A 1s Orthogonal 1f

Example The Product of a Matrix and Its Transpose
For the matrix
1 3
A= 0o -2
-2 -1
Solution find the product AAT and show that it is symmetric.
Because
1 3 . 0 —2 10 —6 —5
AAT = 0o -2 ‘3 5 _1]= —6 4 2
-2 -1 -5 2 5

it follows that AAT = (AA”T)7, so AAT is symmetric.
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example | o [f A and B are two matrices then (A + B)' = A" + B"

Show that by the following example 1f A = B (3)] and B =

A



