
Homogeneous Functions:

A function         is said to be homogeneous function of degree   if       
 

 
  where,  is real number 

Note: Degree of a homogeneous function         can be obtained by replacing  by   and  by   and 

if                         then  is a homogeneous function of degree   

Same method can be extended for a function of more than two variables

A function         is called a homogeneous function of degree n if by putting               

the function        becomes               i.e.                       

e.g.                              is a homogeneous function of degree 2.

EULER’S THEOREM:    

If  is a homogeneous function of two variables x and y of degree n then   
  

  
    

  

  
     

EULER’S THEOREM FOR A FUNCTION OF THREE VARIABLES:

Theorem:    If  is a homogeneous function of three variables      of degree  then  
  

  
    

  

  
    

  

  
           

            

Note:    In general, if u is a homogeneous function of x, y, z ….. t of degree n then Euler’s Theorem  states that   

 
  

  
    

  

  
    

  

  
      

  

  
     

SOME SOLVED EXAMPLES:

1.     If           
 

 
           

 

 
  , prove that  
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2.     If   
 

     
 

  
   

         

             , prove that  
  

  
    

  

  
        

3.     If       
    

  
      

        , find the value of  
  

  
    

  

  
  .          
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4.     If                       find  
  

  
    

  

  
       

                       

5.  (i)  Verify Euler’s Theorem for                     

(ii)     Verify Euler’s Theorem for    
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(iii)   Verify Euler’s Theorem for               
 

 
      

6.     If   
      

        
     

        

        
 , find the value of  

  

  
  

  

  
  

  

  
.         
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6.     If   
      

        
             

        

        
         , find the value of  

  

  
    

  

  
    

  

  
  .         

7.     If u is a function of a homogeneous function i.e. if       where v is a homogeneous function x, y of 

degree n, prove that  
  

  
    

  

  
             hence, deduce that,     if          then   

  

  
    

  

  
    .

   MODULE-5 Page 6    



   MODULE-5 Page 7    


