
	 	 	 	 Numerical Integration 

Objective: approximate  numerically by  where  are the


	        appropriate weights, and  are the distinct nodes with 


** Several numerical integration schemes are available 

** In this lecture, we will study the trapezoidal and Simpson’s (1/3) rules 

Trapezoidal numerical integration:  

** Here the basic idea is to use the weights  (linear Lagrange interpolating

     polynomial)


** We will derive the formula first geometrically, and then algebraically. 


Geometrical derivation: 
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Algebraic derivation:    


This derivation will automatically give us the error in the approximation along with the 
formula for the trapezoidal numerical integration! 

Since we will use the linear Lagrange interpolating polynomials as our weight functions, 

the approximating polynomial for  


So,  

 

 

 

;             

** for any function  for whose second derivative is identically 0! (eg. polynomial of 
degree one or less) 
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Error term of the Lagrange interpolation
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weighted mean value theorem for integrals 
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uses second order Lagrange polynomial with equi-spaced nodes: x0, x1, x2 
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