The Matrices :

2- Elementary Operations with Matrices

Let A be a matrix of dimension: n; X p; and B Another matrix of dimension: n, X p, .
1) Equality: (= 3lsad))
We say that two matrices are equal if:

e They have the same dimension
e Anyterm a;; = b;; foreachi, j.
Exercise : Let:

=3 53 ) er=(1a 4 o)

Find the values of th reals : a, b and c such that the matrices A and B are equals

Solution :

For A and B to be equal, it is necessary that:

o dim(A) = (2,3) = dim(B)
e The termes satisfy
a+2=1 =a=-1
4—c=-1 =c=5
1+d=3 =d=2
2) Transposition

We call the transpose of A, the matrix denoted by tA (ou bien AT), obtained by writing the
rows of A4 as columns.

Example :
1 3
The matrix transpose of A = (; _41 (2)) is 'A= (4 —1)
0 2



3) Addition and Subtraction (+, -):

In order to compute the sum A + B, the following condition must be satisfied:
size(A) = 2 x 3 = size(B).

Additionally, A + B is computed by adding the terms of A to the elements of B located at the
same position.

Exercise :

Let be:
3
_45) and M= | -3
2
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Compute the matrices A+ B and , A+ M
Since dim(A) = dim(B) = 2 X 3, then we can calculate A + B , indeed:

1-3 -2+1 0+4):(—2 -1 4)

A+B:(3—2 _141 2-5

For A + M, we cannot compute this sum because
dim(A) =2x3 # dim(B) =3 X 2
Therefore, the sum A + M does not exist.
Remark :

In the case where we want to find the difference of the two matrices, A and B, we
follow the same process, but we need to use element-wise subtraction.

4) Product ( X) sl :
Definition 07 (scalar multiplication) :

Let k be a real number (a constant). The product k.A is the matrix obtained by
multiplying each element of matrix A by k

Exemple : Let

4= 7 o)

The scalar multiplication of matrix is 3A and ,



3a=(1X3 ~2x3 0x3)_(3 -6 0)

3x3 —1x3 2X3 9 -3 6

Définition 08 : (Matrix Multiplication) :

Let m,n and p be integers. Let A be a matrix of size m X n, and B be a matrix of size
(n X p).

The matrix product A x B is a matrix of dimension (m, p) obtained by calculating the
product of A by the columns of B.
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Example :

Let the matrices :

=02 me(4 1) wa o= (Y
We notice that:

e Since the number of columns of A = 3 = the number of rows of B, then we can
compute the matrix product AB .
Moreover, the size of the resulting matrix AB is 2 X 2, and the calculation gives:

AB = (_06 134)



We cannot compute the matrix product AC because the number of columns of A is 3,
while the number of rows of C is 2, so:
the number of columns of A is not equal to the number of rows of B.

the number of columns of A # the number of rows of B

Therfore AC doesn’t exist.

Remarks :
e The matrix product is not commutative. In other words, AB # BA.
e There is no specific method for computing the power of a matrix. A™. It is
computed using matrix multiplication as follows:
A" =A.A.A... A
~_ ——
n fois

And this can only be done if matrix A is square.

Properties
» Y(A.B) = 'B.tA
= AL =A
» k A=Ak with k € R.




