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Lecture

03 Lecture Outline

Concept of a matrix.
Order and size of a matrix.
Special Definitions in Matrices.

Special types of matrices.

a' Extra Practice.
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A matrix Is an ordered rectangular array of
numbers, arranged in rows and columns.

A11 = Qg
_ | a .. a _
A=\t o S =(ay),,

aml amn
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Example for A Matrix

A restaurant offers 4 kinds of pizza
(vegetables, cheese, beef and chicken) with
3 sizes.
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Example for A Matrix

If we want to write it in a form of matrix :

w-
column column

— first row

16 18 12 — second row
Name of the 13 10 8 — third row
matrix 18 20 17 — fourth row

4 * 3 size of the matrix

Size of matrix =mx n,m — row ,h — column
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Size of the matrix

The size or order of a matrix is described by its
number of rows and the number of columns.

If a matrix, A, has m rows and n columns
then A is described as an mxn matrix.




Size of the matrix

A matrix consisting of m horizontal rows and n vertical columns
is called an mxn matrix or a matrix of size mxn.

a11 a12 . a1n
a21 a12 . a‘2n
_aml am2 amn |

For the entry a;, we call i the row subscript and j the column

ij?
g‘ subscript.
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Find the size for the following matrices:

1 2 0]
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Solution

Find the size for the following matrices:

a. The matrix []_ 2 O] hassize 1x 3

b. The matrix hassize 3 x 2

© O1 B
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Solution

Find the size for the following matrices:

C- The matrix [7] hassize  1x1 -

1 3 7 -2 4
d.Thematrix |9 11 5 6 8| hassize 3x5
6 -2 -1 1 1

=i I |
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Some 1mportant Deflnitions

Elements of a matrix

Row Matrix
e Column Matrix
* Matrices of the same order

* Equal Matrices

= —_—
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1- Elements of a matrix

The numbers in a matrix are called its
elements. The element in the i row and jt
column of a matrix is generally denoted by a.
A matrix with m rows and n columns is
written (a;) or (a;;)

= —_—
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2— Row Matrix

A matrix with just one row 1s called a row matrix
(or row vector).

A:[a1a2..., an]z{aj}(lxn)
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3— Column Matrix

A matrix with just one column 1s called a
column matrix.

di

a2
A: :{ai}(mXI)

2



4- Matrices of the same order

Two matrices which have the Same
number of rows and columns are said to
be matrices of the same order.
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5— Equal Matrices

Two matrices A and B are said to be equal
if, and only if, each element a; of A is equal

to the corresponding element b;; of B.
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5— Equal Matrices

Two matrices A = (a;) and B = (b;) are said to be equal if,
and only if, each element a; of A is equal to the
corresponding element b;; of B.

In symbolic form this reads:

From this it follows that equal matrices are of the same
order but matrices of the same order are not necessarily
equal.
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Types of Matrices

Null Matrix

ITdentity Matrix
* Square Matrix

* Transpose Matrix
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1- The Null Matrix

Any matrix all of whose elements are
zero is called a null or zero matrix
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1- Null Matrix

Any matrix, all of whose elements are zero, is called a
null or zero matrix and is denoted by O.

= =

o},

o O O
o O O
o O O

o O O O
o O O O
o O O O

o O O O
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2— Identity Matrix

Square matrix with ones on the diagonal and zeros

elsewhere. ~ ~

1 000
0100
0010

= 0001
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3— Square Matrix

Same number of rows and columns
547
B =1361

213
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4- Transpose Matrix

Rows become columns and columns become rows

ail a2l ,..., aml

. a2 a2 ,..., am?
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4- Transpose Matrix

The transpose of an m X n matrix A,

donated AT, is the n x m matrix.
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Practice

Let’s Practice
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Example 1

f A:F_z ﬂ
4 5 6

Find A"

<]
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Solution of Example 1

Transpose of matrix A

>

I
w N e
o o A

Eg;lﬁll' e
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Example 2

2 =2 5
IfA=]|-3 4 1]
-7 2 5
Find AT
a' (S
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Solution of Example 2

2 -3 -7
Al==(-2 4 2
5 2 5
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Example 3

1 2 3

'fA:L 5 6

Find AT

<]
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Solution of Example 3

Matrix Ais2x3,s0ATis3x?2
— First row of A becomes the first column of AT

— Second row of A becomes the second column of AT

1 4
w2
3 6
a' e
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Example 4

Examples:

1
If A:< -2 0 2 )
1 6 —4

Find a) The size of the matrix

a) ay, ,a;, anda,,

= —_—
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Solution of Example 4

Solution

a) size=2x3
b) 8.22:6 ,8.12:0 a23:-4

<]
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Example 5

(4 5
'fB_<—1 8)

Find a) the size

a) b;&b,,

=P —_—
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Solution of Example 5

Solution
a) thesize=2x2

b) b, =4 b,, =8
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Example ©

Example

Find X, y and z

If[Z 0 2 % x+§]

T 0
475]=[4 2y-3 5

o S
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Solution of Example 6

X+5=2—->x=2-5=-3
2y —3=7—-2y=7+3—-52y=10

—>y=§=5

<]
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Lecture Summary

Concept of a matrix.

Order and size of a matrix.

Special Definitions in Matrices.

Special types of matrices.
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