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2.1. MATRIX

A rectangular table of objects arranged in m rows and n columns is called a m x n matrix
or a matrix of dimensions (size)m x n. Each matrix is marked with a capital letter, and its objects
are set within square or round brackets. Every element of the matrix, i.e., each object in the matrix,
is marked by a corresponding small letter with 2 indexes, where the first index indicates the ordinal
number of the row in which the element is located, and the second index indicates the ordinal
number of the column in which the element is located. If all the elements of a matrix are real
numbers, then the matrix is real.

Example 2.1

1 4 71. .
A= [3 _1 _5] is 2 X 3 real matrix with the elements

a1 = 1, ai; = 4‘, a3 = 7,

a21 = 3, azz = _1, a23 S _5

Some special types of matrices

Zero matrixis a matrix whose all elements are equal to zero. Such matrix is marked with O.

Example 2.2

=)

Il
cococo
=R ===

isa 4 X 2 zero-matrix.

A square matrixis any matrix that has the same number of rows and columns.
Every square matrix, that has n rows and n columns, is a (square) matrix of the nth order or matrix
of order n.

Example 2.3
1 2 3
A=1]3 6 9
-1 -2 -3

has 3 rows and 3 columns. So, it is a matrix of order 3.

The elements aq1, @y, ..., ny form the main diagonal of the square matrix of order n.
Therefore, in the previous example, the elements 1,6, —3 form the main diagonal of the matrix A.
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Unit matrixis a square matrix in which all elements on the main diagonal are equal to one, while
all other elements are equal to zero. This type of matrix is marked I,,, where n is the order of that
matrix.

Example 2.4

S O O
S O R O
O = O O
= O O O

is unit matrix of the 4th order.

The upper triangular matrix (matrix in row echelon form)is a square matrix in which all the
elements below the main diagonal are equal to zero.

The lower triangular matrixis a square matrix in which all the elements above the main diagonal

are equal to zero.

Example 2.5

Each unit matrix is both, an upper triangular and a lower triangular matrix.

The transposed matrix AT of matrix A is obtained by replacing the rows of the matrix 4 with its
columns (and vice versa).

The first column in the matrix A will become the first row in the matrix AT, the second column in
the matrix A will become the second row in the matrix AT, etc.

Example 2.6
Matrix
1 3 -1
AT =2 6 —2‘
3 9 =3
is a transposed matrix of matrix
1 2 3
A=|3 6 9 ‘
-1 -2 =3

It can be said that matrices A and B are equal, and it is written A = B, if they have the same
dimensions and if they have the same elements in the same positions.

Example 2.7

Determine the dimensions of the given matrix and the required element:

a) A=[1 5 = o]; Qs
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=
2
b) C = 8 5 C31,
-2
L1
Xy wooeq. |
J B=[, 4 3 ry4] bs;
d D=[us Uy - Uyl; dq, (foreveryr € {1,2,...,n}).
Solution:
a) Ahas1rowand4columnssoAis1 X 4 matrix (i.e., row matrix); a4 =0;
b) C has 4 rowsand 1 columnso C is 4 X 1 matrix (i.e., column matrix); C31 = —2;
c) Bis2 X 4 matrix; b,z = 3;
d) d) D is 1 X n matrix (i.e., row matrix); diy =
Uy
Example 2.8

Find the values of x,y, z and w from the following equation
[x+y x+Z] _ [3 4
y+z w 5 41I

Solution:

x+y x+z

y+z w

the same positions.

Matrices A = [ ] and B = [g i] are equal only if they have the same elements in

This implies that

x+y=3
x+z=4
y+z=5

w =4,

The following is calculated by adding the first three equations:

2x+2y+2z2=3+4+5
2x+y+z)=12
X+y+z=6,
whence it follows
x=6—(y+2)=6-5=1,
y=6—(x+2)=6—4=2,
z=6—(x+y)=6—-3=3.
Therefore,
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