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Abstract 
 
      In this Paper, I presented basic notions of Her mite Interpolations, Lagrange Interpolations and their error 
analysis with their approximation and Illustrative examples are provided to demons rate the efficiency and 
simplicity of the proposed method in solving this type of boundary Value Problems. 
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1. Introduction 
Lagrange interpolation is one of the most elementary tools in numerical analysis, and it is used to compute the 
Values of a function at non-nodal positions according to the Values of the function at given nodes. While Her 
mite interpolation can be taken as an extension to Lagrange interpolation, primarily by using the Values of 
the function and it is derivatives at given nodes it constricts a polynomial such that at those nodes the 
polynomial is equal to the approximate function. Illustrative examples are provided to demons rate the 
efficiency and simplicity of the proposed method in solving this type of boundary Value Problems, using mat 
lab and more specifically utilizes the embedded function interpolation, solve and find Root. 
 

2. Her mite Interpolation 
 

Her mite Interpolation can be formulated by 
 

 
 Is now sought, with   being Polynomials of degree (2m+1) to yield sufficient degrees of 
freedom to   
Satisfy the fitting of    and . Given data points: 
   

 
we wish to construct a polynomial Such that      

      

 
we seek degree (2m+1) polynomials   Such that              
 

 
 

 Where,                

Is the kronecker symbol.to give 
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It is clear that         is a polynomial of degree   2m which comes close to satisfying some of the 
conditions in (4) and (5) . Where we recall the Lagrange basis polynomials used for the standard interpolation 
problem, 

 
    Consider the definitions 

                                                                                             (7)      
&      
 

With          and       being linear functions of     , the required degree of polynomial is attained and four 
degrees of freedom remained to complete the satisfaction of (4) and (5) . 
Indeed this conditions result the relations  
 

 
 

The linear from which satisfy these conditions are 
 

 
 

Which give Hermits interpolation formula as  
 

 
                                                      (14)  

                                                                                 (15) 
Note that since         , we have   ,     and as in the formula Lagrange the problem of 
determining   remains. A similar approach to the Lagrange case yields a suitable error from. An error 
bound for Her mite interpolation is provided by the expression: 

       
       
Where,  Such that 

 
 

3. Compare methods of Her mite and Lagrange Interpolations 
 

I will solve a problem by using Her mite and Lagrange Interpolation methods, to show that which is closed to 
exact value or sensible at error analysis. 
Example: Assume 

(3) =0.144765    , 
f(4)=0.6021     ,   (4)=0.108574 
Evaluate the interpolations of     f (2.4). 
 
Solution:  
1) By using Lagrange Interpolations from 6 gives  

 
With an actual error  
 

   
  

This is a valid bound. 
 
2) By using Her mite Interpolations:  
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Gives 

  

 
 

 
 

 
 

 
Hence the interpolated value x=2.4 is given by 

 
And the associated actual error is   
On the other hand , Hermit interpolations error formula gives us :  

 
As I said Her mite Interpolation is more better than Lagrange interpolation to give more sensible result. 
Because it is more sensible in error analysis. 
 

4. The method for BVPS 
 

We consider described by the following       order differential equation:  
 

 
Associated with 2-generally also boundary conditions of the from:  

 

 
 
Where   
 The solve command embedded in mat lab ,  for the solution of such a higher order differential equation 
requires a sufficient set of boundary conditions and the range to solve for as in plats . 
 
Example: 
 
Consider the nonlinear     order BVPS: 

 
Such that 

 

 
Withe exact solution  
 
Using Taylor polynomials,  We have :  

 
Then using these data in equation (13), we get:  
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