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I. Introduction 



II. Some properties of Bernstein polynomials 

A. Polynomial basis 

 

 

 

B. Function approximation 

 



 

 

 

 

 

 

 

inverse transform

C. Integration of Bernstein polynomials 

 



D. Multiplication of Bernstein polynomials 

 

 

 

III. Direct method for simple variational problem 

 

 



 

 

 

 

 

 



IV. Illustrative examples 

 

  

 

  

 

  

  



 

  

 

 
 

  

 

  

  

 

  

  



 
Figure 1. Functional extremal with two fixed boundary conditions. 

Table 2. Bernstein and analytic solutions of the state variable  



 

  

  

  

  

 

 

  

  

  

  

  

  



 
Figure 2. Functional extremal with a fixed boundary condition and a moving 

boundary condition. 

Table 2. Bernstein and analytic solutions of the state variable  



 

  

  

  

  

  

  

  

 
 

 

  

  

  



  

  

  

  

  

  

  

 

 
 

  

 

 
 



 

 
 

 

  

  

  

  

  



Figure 3. Functional extremal with two fixed boundary conditions and two 
moving boundary conditions. 

Table 3. Bernstein and analytic solutions of the state variable  



 

V. Conclusions 
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