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we are pleased we offer this book to make it clear philosophy that has been in light 

construction of educational material and can be summarized as follows:

1. To emphasise that the main purpose of these books is to help the learner to solve problems and 

make decisions in their daily lives, and help them to participate in society.

2. Emphasis on the principle of continuity of life-long learning through work that students gain a 

systematic scientiþc thinking, and practice learning mixed with fun and suspense, relying on the 
development of problem- solving skills and develop the skills of the conclusion and  reasoning, 

and the use of methods of self-learning, active learning and collaborative learning team spirit, 

and discussion and dialogue, and accept the opinions of others, and objectivity in sentencing, in 

addition to some deþnition of national activities and accomplishments.

3. Provide a comprehensive coherent  visions of the relationship between science, technology and 

society (STS) reÿect the role scientiþc progress in the development of the local community, 
in addition to focusing on the practice of conscious students to act effectively about to use 

technological instruments.

4. The development of positive attitudes towards the study of mathematics and aspect of its scientists.

5. To provide students with a comprehensive culture to use the available environmental resource.

6. Rely on the fundamentals of knowledge and develop methods of thinking, the development of 

scientiþc skills and stay away of the details and educational memorization, thatõs concern directed 
to bring  concepts and general principles and research methods, problem solving and methods of 

thinking about the fundamental distinction mathematics from the others.

We have been especially cautions in this book the following:
Î The book has been divided into integrated and coherent units, for each one there is an 

introduction shows its aims, lessons, a short, and key terms, it has been divided into lessons 

explain the goal of study under the titleóyou will learnó, each lesson starts with the main 
idea to the content of the lesson .It takes onto consideration, the presentation to the scientific 

article from easy to difficult and includes a set of activities that integrated with other subjects 

and to suit different abilities of students and take into consideration the individual differences 

between them and emphasizes the collaborative work, and integrated with the subject.

Î Every lesson has been presented examples from easy to difficult, it include variety of levels 
of thinking with drills on it under the title of ò try to solveó and the lesson ends with a title of 
òcheck your understandingó

Î Each unit ends with a summary of the unit deals with concepts and instructions contained in 

the unit. 

Eventually, we hope getting the right track for the beneþts of our students as well as for our 
dearest Egypt hopping bright future to our dearest students. And the God of the intent 
behind, with leads to either way. 
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Unit objectives

Key - Terms

Matrices

1
Unit

Algebra

By the end of this unit, the student should be able to:

��Recognize the concept of the matrix and its order.

��Recognize some special matrices (row - column

�� - square - zero - diagonal - unit - symmetric and

�� skew symmetric ) matrix.

��Multiply a real number by a matrix .

��Recognize the equality of two matrices.

��Carry out the operations of addition, subtraction

�� and multiplication on matrices.

��Verify the solutions of some problems including

��matrices using the available programs.

»» Matrix

»» Element

»» Row matrix

»» Column matrix

»» Square matrix

»» Zero matrix

»» Constant matrix

»» Adding matrices

»» Subtracting matrices

»» Matrix multiplication

»» Transpose of matrix

»» Determinant

»» Equal matrices

»» Symmetric matrix

»» Skew-symmetric matrix

»» Unit matrix

»» Matrix equation

»» Variable matrix

»» Second order determinant

»» Third order determinant

»» Coefficient matrix

»» Inverse matrix

��Model some life problems using matrices .

��Use matrices in other domains.

��Recognize the determinant of a matrix of order 2 × 2 

and 3 × 3.

��Find the value of the triangular determinant.

��Find the inverse of the square matrix of order 2 × 2.

��Solve two simultaneous equations using the

�� inverse of a matrix.

��Solve the equations using Cramar›s rule

��Find the area of the triangle using determinants.



Lesson (1 - 1): Organizing data in Matrices.

Lesson (1 - 2): Adding and subtracting Matrices.

Lesson (1 - 3): Matrix Multiplication .

Lesson (1 - 4): Determinants .

Lesson (1 - 5): Multiplicative inverse of a matrix

Matrices is the plural of the word matrix and is one of mathematical concepts commonly used in modern times.

It includes many branches of knowledge. We use it in science, statistics, economics, sociology, psychochology

and so on. Because it displays the data and stores them in the form of rectangular array and organizes the data

in this form to remember, compare and carry out the operations on them easily. Further more, matrices have an

important role in mathematics especially in the branch of linear algebra. Scientist Kelly was the first to observe
and use matrices in (18211895-)

Materials

Brief History

Lessons of the Unit

Scientific calculator - Excel program- 
Computer.

Chart of the unit

Properties of adding matrices

Solving matrix equations

Properties of multiplying 

matrices

Transposition of the 

product of two matrices

Matrices Determinants

Organizing data 

in matrices
Operations on matrices Find Area of the triangle

Determinant of triangular 
matrix

Multiplicative inverse 

of a matrix

Solve systems of 
equations using 

Cramar's rule

Definition of matrix

Solve a system of 
equations using matrices

Representing 

matrices

Analyzing data

Multiply a number 

by a matrix

Some special 
matrices

Adding and subtracting 

matrices
Multiplying matrices

Terms of the matrix
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1 - 1

�� Graphic calculator

�� Excel program

�� Computer

�� Scientific calculator

�� Matrix

�� Element

�� Row matrix

�� Column matrix

�� Square matrix

�� Zero matrix

�� Equal matrices

�� Symmetric matrix

�� Skew symmetric matrix

�� What is the matrix?

�� Some special matrices

�� (square - row - 

columnzero - diagonal 

- unit) matrix.

�� Symmetric and skew 

symmetric matrix

�� Equality of two 

matrices.

�� Multiply a real 

number by a matrix.

Organizing data in Matrices

Industry

A three-section factory for producing some

components of TV screens. Produces 4

principal parts of the screen A, B, C, and D

as follows:

The first section produces 75 pieces from

A, 135 pieces from B, 150 pieces from C,

and 215 pieces from D daily.

The second section produces 100 pieces from A, 168 pieces from B,

210 pieces from C, and 282 pieces from D daily.

The third section Produces 80 pieces from A, 100 pieces from B,

144 pieces from C , and 64 pieces from D daily.

It is difficult to remember or compare these data on this form, in this
way, so there is a question:

How can these data be arranged in order to analyse and benefit from
them?

To answer this question, we can record these data in a table to

know what each of the three sections in the factory produces from

the different parts quickly and clearly, and also easily compare the

production of the three sections of different parts.

You will Learn

Key - Terms

Materials

and
Think

discuss

Parts

 DCBA

S
ec

ti
o
n
s

21515013575First section

282210168100Second section

6414410080Third section
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Organizing data in Matrices

If we know that the numbers in the first row represent the production of the first section
from parts A, B, C and D respectively, similarly, the numbers in the second row represent the

production of the second section respectively and the numbers in the third row represent the

production of the third section respectively, then we can write these data which recorded in

the previous table in a simple form as follows :

This form is called a «Matrix» , the numbers

enclosed by two parentheses( ) are called 

«elements

of the matrix»

215

282

64

150

210

144

135

168

100

75

100

80

First row

Second row

Third row

----
Fourth

column

Third

column

Second

column

First

column

This matrix has 3 rows and 4 columns, thus it is said that it is a matrix of order 3 * 4

or simply «a 3 * 4 matrix». You always write the number of rows first, and the number of
columns second. We notice that : number of elements of the matrix = 3 *4 = 12 elements .

Now:

1-Is there another method to arrange these data to form another matrix? Explain your answer.

2- From the previous matrix, what is the element in the first row and second column? and
what is the element in the second row and first column?
3- Open question: Write an example of your own in which the data included are in the 

form of a 2 * 3 matrix

Organizing Data in Matrices
The matrix is an arrangement of a number of elements (variables or numbers) in rows and

columns enclosed by two parentheses as ( ). The elements in the matrix are arranged such 

that the position of each element in the matrix has a meaning. Capital letters are used to 

name the matrix or to symbolize it as A, B, C, X, Y, ... but small letters are used to name 

the elements of the matrix as a, b, x, x, y, ...

If A is a matrix of order m* n then we can express it in the form ai j where i is the number 

of rows and j is the number of columns.

For example, the element a
12

 lies in the first row and in the second column also a32 lies in
the third row and in the second column.

In the matrix       

5

4

-1

6

2

-2

4

-1

5

-1

2

3
A =        

The element -1 lies in the second row and in the second column, and is denoted by the

symbol a
22

The element 6 lies in the first row and in the third column and is denoted by the symbol a
13

Learn
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Generally:

The matrix consists of « m» rows and «n» columns and is in the form of m × n or of order 

m × n or of type m × n ( and is read as «m» times «n») where m and n are positive integers.

  ‌  Use the matrix B =	  

5

2

7

1

3

5
  to answer each of the following:

	 A 	 What is the order of the matrix B?		  B  What is the value of b
12

 and b
21

?	

	 Representing  of Matrcies

If A is a m × n matrix, then it is possible to write the matrix A in the form:

A = (a
i j

),    i = 1 , 2, 3, ..., m

j = 1 , 2, 3, ..., n

We will study only the cases of matrices that m ≤ 3 and n ≤ 3

Example

  ‌ 	 Write all the following elements of matrices:

	 A 	  A = (a
i j

)       ,       i = 1 , 2          ,      j = 1, 2, 3

	 B 	  B = (b
i j

)       ,       i = 1 , 2, 3     ,      j = 1  

	 C 	   C = (c
i j
)       ,       i = 1 , 2         ,      j = 1, 2

	 A   A = 
a

13

a
23

a
12

a
22

 a
11

a
21

  	 is a 2 × 3 matrix B	 	 B   B =  

b
11

b
21

b
31

  is a 3 ×1 matrix

	 C 	   C =   
a

12

a
22

a
11

a
21

  is a 2 × 2 matrix

  ‌ 	 Write all the following elements of matrices:

 A    A = (a
i j

)  ,    i = 1 , 2 ,3, j = 1, 2, 3

 B    B = (b
 i j

)   ,   i = 1 , 2, j = 1

Learn

Try to solve

Try to solve

Solution
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  ‌

  ‌

  ‌
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  ‌

  ‌

  ‌

9

  ‌ 2x - 5

2x - 5

 - 

 + 

30

15

15

a
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10

5

6
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11

Organizing data in Matrices
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Exercise ( 1 - 1 )
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  ‌

5

6

7
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Exercise ( 1 - 2 )
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