
SUCCESSIVE DIFFERENTIATION

INTRODUCTION:

If     is differentiable then higher order derivatives denote by      

                                               …….

                     or  
  

  
   

   

    
     

   

         
   

    
     .

The values of these derivatives at      are denoted by                 
   

   
    

     
     

DERIVATIVE OF NTH ORDER: 

1.    If              then,                                                   if n < m.

2.    If                then,                                           

                                                        

Proof:      Changing the sign of m in the above result,
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2.    If                then,                                           

                                               

                                        
  

                                                          

 
                                           

                   
                                     

  

                     

                                                        

                 
        

      
        

  

                 

Proof:      Changing the sign of m in the above result,

Corollary:      (i)      If    
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                     (ii)     If     , then 

3.    If   
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4.     If                then     
                 

       
             

5.     If      then                 
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5.     If      then                 

6.     If      then         

  7.     If             then                
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8.     If               then                  
  

 
       

Where          
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9.     If                  then                        
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10.      If                then                      

Corollary:    If     , i.e. if             then                    

Where          
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11.      If                then                      

Where          
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12.     If                then                      

FUNCTION NTH ORDER  DERIVATIVE

1 y = (ax + b)m

where    

If n < m      
  

      
                  

              If n = m,     yn = m ! an

              If n > m ,     yn = 0
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