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Matrix  

Linear equation is an equation that can be written in the form: 

 

Where :  b , a1, ….,  an = real or complex numbers, for example: 

 المعادلة الخطٌة

                                                       : While المعادلة الغٌر خطٌة

 None linear because (x1x2, √   ) 

System of linear equations (or a linear system): 

A collection مجموعةof one or more linear equations involving same variables, for 

example: 

 

Matrix : The rectangular array contain information of a linear system. 

خطًالنظام العلى معلومات  المتعامد)المصفوفة( الترتٌبحتوي ٌ  

For previous example , the coefficients معاملاتof each variable aligned in columns, as 

below: 

 

 

  

 

Called the coefficient matrix (or matrix of 

coefficients) هصفىفح الوعاهلاخ 

Called the augmented matrix الوصفىفح الوىسعح   
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Square Matrix:  

Number of rows صفىف= Number of columns الاعوذج. Example : 

Diagonal Matrix 

A diagonal matrix is a square matrix have: 

Elements aij ≠ 0 when i=j such as (a11, a22, a33) , (diagonal elements)عٌاصز قطز الوصفىفح . 

Diagonal matrix of order "3 × 3": 

[
     
    
  

 
   

] for example  *
   
  
  

 
 
+ 

 

Elements aij = 0 when i ≠ j , (a12 a21 , a13 , a31). named (non-diagonal entries الوذخلاخ) 

Zero matrix: m x n matrix, all entries كل الوذخلاخ(diagonal and non-diagonal) =0. 

Other Example of a Diagonal Matrix 

Diagonal Matrix of order (4 × 4)  

 

 

 

Sum and product of two diagonal matrices also diagonal.  

 جوع وضزب هصفىفتاى قطزٌح =هصفىفح قطزٌح

  

 The determinant value can be determined only for square matrices. 

 Rectangular matrix: m equations(rows)≠ n unknowns الوجاهٍل (columns). 

https://www.geeksforgeeks.org/engineering-mathematics/matrices/
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Examples of diagonal matrices: 

 Scalar عذد ثابثmatrices: aij=0 for i ≠ j and  aij =k for i=j  , when aij=k= scalar value. 

The scalar  k=5 

 Identity matrix(I or In): square matrix has (1) on main diagonal and 0s elsewhere. 

 

 A null matrix (or zero matrix), denoted by 0 with any size (m x n) where every 

entry is zero.  

*
   
  
  

 
 
+ 

 A symmetric matrix is a matrix A such that transpose A
T
 = A. (necessary square). 

Equal numbers on opposite sides of the main diagonal.تساوي الارقام لجاًثً القطز 

Example 1 : which of the following matrices are symmetric and non-symmetric? 

  

Solution : Symmetric  

 

Solution : Non-symmetric 

 

Transpose of a Matrix يُقىل انًصفىفة   

Given m x n matrix A, transpose of A is the n x m matrix, denoted by A
T
 , columns 

are formed from the corresponding rows of A. الصف ٌصثح عوىد والعوىد ٌصثح صف 
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Example 2 : Find the transpose of the following matrix: 

 

Solution : 

 

Triangular  

A triangular matrix is a square matrix (n x n) where all entries above or below the 

main diagonal are zero.  

Upper triangular matrices have zeros below the diagonal.  (
 
 

  
  

   
)  

Lower triangular matrices have zeros above the diagonal. (
 
 

  
  

   
)  
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Matrix operation  

Addition انجًع 

If A and B are m x n matrices, then the sum A + B is the m x n matrix whose columns 

are the sums of the corresponding columns in A and B. The sum A + B is defined only 

when A and B are the same size.  ٌجة اى تكىى الوصفىفتاى هتساوٌتاى تعذد الصفىف والاعوذج 

Theorem:  

 

Example 3 : Find A + B , and A + C if:   

 

Solution : 

 

but A + C is not defined غٍز هعزفحbecause A and C different sizes  

Scalar multiplication  

If r is a scalar and A is a matrix, then the scalar multiple rA. 

Example 4 : If A =*
   
    

+ and B=*
   
   

+ are the matrices   , find 2B , A-2B 

Solution : 
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Multiplication الضزب 

Row–Column Rule for Computing AB 

 

A=* +    B=* +     ,  AB=* +    

ضزب الارقاو داخم انًسحطُم الافقٍ نهًصفىفة الاونً بالأرقاو داخم انًسحطُم انعًىدٌ فٍ انًصفىفة انثاَُة 

 فُعطٍ انزقى انًىجىد داخم انًزبع الاحًز فٍ انًصفىفة انُاججة)انًصفىفة انثانثة(

Example 5: if A=*
  
  

+    B=*
  
  

+ find AB? 

Solution : A=*
  
  

+    B=*
  
  

+     ,  AB=*
  
  

+    

C=1*2+2*7=16  ,  D=1*4+2*5=14  , E=0*2+6*7=42  , F=0*4+6*5=30 

→  AB=*
    
    

+ 

 

Example 6: Compute AB, where: 

 

Solution :  

A=*
  
   

+    B=*
   
    

+     ,  AB=*
   
   

+    

C=2*4+3*1= 11  ,  D=2*3+3*(-2)= 0  ,  G=2*6+3*3= 21 ,  E=1*4+(-5) *1=-1 

F=1*3+(-5)*(-2)=13  ,  H=1*6+(-5)*3=9 → AB=*
     
     

+ 

 

 عوىد صف
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Example 7: Find AB, where: 

 

Solution : 

هُانك اربع صفىف فٍ انًصفىفة الاونً َعٍُ اربع صفىف فٍ انًصفىفة انُاججة , وهُانك عًىداٌ )انهذاٌ 

 فىفة انثاَُة َعٍُ سُكىٌ هُانك عًىداٌ فٍ انًصفىفة انُاججة.سُحى انضزب بهًا( فٍ انًص

 َعٍُ جخحار عذد انصفىف يٍ انًصفىفة الاونً وعذد الاعًذة يٍ انًصفىفة انثاَُة.

AB=[

  
 
 
 

 
 
 

]   ,  

c=2(4)+(-5)(7)+0(3)=-27  ,  g=2(-6)+(-5)(1)+0(2)=-17  ,  d=(-1)(4)+3(7)+(-4)(3)=5 

h=(-1)(-6)+3(1)+(-4)(2)=1 , e=6(4)+(-8)(7)+(-7)(3)=-53 ,  i=6(-6)+(-8)(1)+(-7)(2)=-58 

f=(-3)(4)+0(7)+9(3)=15 , j=(-3)(-6)+0(1)+9(2)=36    → AB=[

      
 
   
  

 
   
  

]         

Theorem  

 

HW / find A*B   
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Determinant of  Matrices  يحذد انًصفىفات  

Determinant of the matrix can be calculate by the following manner: 

For matrix 2 x 2 : A=*
      
      

+ 

 حاصل ضزب الىسطٍي   –=حاصل ضزب الطزفٍي     الوحذد

 

Example 8: find the determinant of the matrix A=*
  
   

+ ? 

Solution :  det A=2*(-5)-3*1=-13 

For matrix 3 x 3 : A=[
            
   
   

      
      

]   ,  

det A= a11 det*
      
      

+-a12 det *
      
      

++a13 det *
      
      

+  

         = a11(a22*a33-a23*a32)-a12(a21*a33-a23*a31)+a13(a21*a32-a22*a31) 

Example 9: Compute the determinant of the matrix 3x3: 

A=*
   
 
 

   
  

+ 

Solution : A=*
   
 
 

   
   

+ 

det A= 1 * det*
   
   

+-5 * det *
   
  

++0 * det *
  
  

+ = 1*(0-2)-5*(0-0)+0=-2 

  صُغة اخزي عُذ اسحخذاو الاعًذة   

 صُغة اخزي عُذ اسحخذاو انصفىف 

+      -     + 
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HW: Compute the determinants: 

 

 

If A is a triangular matrix هصفىفح هثلثٍح  , then det A is the product of the entries on the 

main diagonal of A. 

Determinant of triangle matrix   حاصل ضزب القٍن الوىجىدج فً الوحىر فقط لاى عٌذ استخذام=

  الطزٌقح الاعتٍادٌح فاى الكثٍز هي الحذود ستذهة هع الصفز 

Example 10: find the determinant of upper triangle matrix  

1. Upper triangle matrix A=*
   
 
 

 
 

 
 
+      2. Lower triangle matrix A=*

   
 
 

 
 

 
 
+    

3. Diagonal matrix الوصفىفح القطزٌح    A=*
   
 
 

 
 

 
 
+ 

Solution : 

1. det A= 2 det*
  
  

+-3 det *
  
  

++1  det *
  
  

+ = 2*(4*6-5*0)-3*(0*6-

 نهحىضُح  48=6*4*2=6-0+0*4*2=(0*0-2*0)1+(0*5

2.  det(A)=5*3*1=15    حل هثاشز 

3. det(A)=7*2*9=126 
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Inverse Matrices (Nonsingular) انًصفىفات انعكسُة 

An n x n matrix A is said to be invertible اًعكاسٍح if there is an n x n matrix C such that: 

CA = I and AC = I 

where I = In= identity matrix. In this case, C is an inverse of A. 

A
-1

A = I  and AA
-1

 = I 

 

Example 11: check if the C is inverse of A 

 

Solution :  

→  

Invertible matrix called nonsingular matrix هصفىفح غٍز هٌفزدج  . 

Not invertible matrix called singular matrix. هصفىفح هٌفزدج   

الخاص  detالقاعذج تٌص على اى ارقام الطزفٍي تتثادلاى وارقام الىسطٍي تعكس اشارتهوا ثن تقسن على قٍوح

 تالوصفىفح 
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Example 12: Find the inverse of : 

 

Solution : Since det A = 3(6)- 4(5) =- 2 ≠ 0, A is invertible, and 

 

Solve system of equations by using inverse matrix حم انًعادلات باسحخذاو يعكىس انًصفىفة 

If A is an invertible اًعكاسٍح n x n matrix, then solve of the equation Ax = b has the 

unique solution x = A
-1

b  ,   where x=x1 , x2 . 

Ax = b   → x = A
-1

b    

Example 13: solve the system of equations by using inverse matrix  

 

Solution :  

*
  
  

+ *
  
  
+=*
 
 
+   →  Ax = b  →  x=A

-1
b  

Calculate A
-1  

(inverse of A)   

 

det A= ad-bc=3*6-4*5=18-20=-2  →  A
-1  

=
 

  
*
   
   

 حاصل ضزب رقن هع هصفىفح +

A
-1  

=[
   
       

]  , then x=A
-1

b=[
   
       

] *
 
 
 حاصل ضزب صف هع عوىد  +

x=*
        
 

 
   ( 

 

 
)   

+=*
 
  
+  →  x1=5 , x2=-3 
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HW  

Find the inverses of the matrices 

 

Use the inverse matrix to solve the system 

 

 

 


