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Lecture (8) 

Matrices 

 

1. Linearly Dependent & Linearly Independent Vectors 

The vectors V1, V2, V3, ….., Vm are linearly dependent if and only if |V1   V2    V3    …   Vm|= 0.  If  |V1    

V2    V3  …  Vm|    then V1,   V2,   V3,   ….    Vm   are linearly independent. 

Example 1 
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Then V1,  V2,  V3  are linearly independent 

V1= (2,4,6),  V2(1,3,3),  V3= (1,2,3) 

Since |
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Then V1, V2, V3   are linearly dependent 

2. Linearly Dependent & Linearly Independent Functions 

If y1,y2,y3,…..,ym are functions of x then y1,y2,y3,…..,ym are linearly dependent if 

w(y1,y2,y3,…..,ym)= 0 where 
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If w(y1, y2,y3,…..,ym)    then y1,y2,y3,…..,ym are linearly independent 

Example:  )             

 (     )   | 
   

    
|                (   )    

So y1 and y2 are linearly independent 

2)                

 (     )   |
      

      |                    So y1 and y2 are linearly dependent 

 

Gauss Elimination Method 

The system of linear equations is denoted by  

                                               

This system is solved by using the Gauss elimination method as shown below. 

Example: 

The system  

         

          

Can be written as  
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So, by using the Gauss elimination method as follows: 
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Matrix Inverse 

We can use the Gauss elimination method to find the inverse of a matrix, we know that a matrix 

A and its inverse     must satisfy the equation         (identity matrix). The following 

example illustrates the procedure. 

 

Example: Find     if  
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] 

Solution 

[
  
  

|
  
  

]  
 

 
   [

    
  

|
    
  

] 

      [
    
    

|
    

     
]  

 

 
   [

    
  

|
    

       
] 

   
 

 
   [

  
  

| 

 

 
 

 

 

 
 

 

 

 

]       [
       

       
] 

Note: The matrix A has an inverse if | |    

 

Eigen Values & Eigen Vectors 

Let A be an     matrix, a real or complex number   is called an Eigen value of A if det(A- 

λI)= 0 and with [A- λI]x= 0 then x is called an Eigen vector with respect to λ where I is the 

identity matrix. 

 

Example: Find the Eigen values and Eigen vectors of A if  

a) A= [
  

    
],         b) A= [

  
  

]                  )    [
    
   
    

] 

Sol.: a) To find Eigen values, we have det(    )    then 
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To find the Eigen vectors, we have [    ]    
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b) To find Eigen values, we have det(A-λI)= 0 then 
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c) To find Eigen values, we have det(A-λI)= 0 then 
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The Eigen vector for           |
 
 
 
| 

Each choice of a gives us an Eigen vector associated with λ=1 
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The Eigen vector for           [
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 ملاحظات عن الكسور الجزئية

)Partial Fraction)   

 انكسىر انجسئيت هي عمهيت عكسيت نتىحيد انمقاماث وشروطها

 او تساويها درجت انبسط اقم من درجت انمقاو .1

 انمقاو ىزيعت .2

او انحم بطريقت  تصفير احد انمتغيراث لايجاد انمتغير الاخرمناسبت ن  xنفرض قيمت نم .3

 .انمعادلاث

 بانتفصيم 6في محاضرة  13حم مثال 

Example 13. Solve the equation 
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A=4,      B= 0,      C=1 

   
 

   
    

 

   
 

            

 


