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Chapter 4 

HIGH ORDER DIFFERENTIAL EQUA-

TION 

1. Introduction to Linear Higher Order Equations 
          

    Complementary solution 

    Particular solution  

1. The roots are real and different 

      
       

      

2. The roots are real and repeat 

      ,          
   - 

3. The roots are not real and different 

     

      ,                 - 

 

4. The roots are not real and repeat 

      *,        -       ,         -      + 

 

EXAMPLE1► 

Find the solution of differential equation 

             

 
SOLUTION 
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  ]      

,       -                
 

  
  

Auxiliary equation  
          

(   )(   )    
         

The complementary solution is 
 

      
       

  
 
 
EXAMPLE 2► 

Find the solution of differential equation 

                

 

SOLUTION 

,        -                
 

  
  

Auxiliary equation  
           

(    )(    )    
          

The complementary solution is 
 

      ,      -      ,      - 

 

EXAMPLE 3► 

Find the solution of differential equation 

             

 

SOLUTION 
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,       -                
 

  
  

 
Auxiliary equation  

          

  
   √      

  
  

  
   √     

 
 

        
 
The complementary solution is 
 

      ,               - 

 

EXAMPLE 4► 

Find the solution of differential equation 

 ( )    ( )        

 

SOLUTION 

,        -                
 

  
  

Auxiliary equation  
           

(    )(    )    
            

 
The complementary solution is 
 

   ,      -       ,      -      + 
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2. Undetermined Coefficients for Higher Order Equations 
 

 

             ( ) 
 
 If   ( )                                                      
If   ( )                                                   
If   ( )                                                             
If   ( )                                                                   
 
EXAMPLE 1► 

Find the general solution of the differential equation 

         

 

SOLUTION 

,    -                
 

  
  

Auxiliary equation  
       

(   )(   )    
         

The complementary solution is 
 

      
     

   

The particular solution is  
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Substitute into this equation   
           then  

               
 حفظ الترجمة

By comparing the coefficients  

                                           

         

The general solution is  
  

           
       

     
        

EXAMPLE 2► 

Find the general solution of the differential equation 

                     

 

SOLUTION 

,          -                
 

  
  

Auxiliary equation  
             

  (   )   (   )    
(   )(    )    
          

The complementary solution is 
 

      
                  

The particular solution is  
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Substitute into this equation   
                       then  
                                      
 حفظ الترجمة                   

By comparing the coefficients  

                                    
  

 
       

 

 
  

   
  

 
     

 

 
     

The general solution is  
  

            

      
                 

  

 
     

 

 
     

 
EXAMPLE 3► 

Find the general solution of the differential equation 

                 

 

SOLUTION 

 


