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Chapter 5 

Numerical Differentiation & Numerical integration 

There are two reasons for approximating derivatives and integrals of a function f(x). One 

is when the function is very difficult to differentiate or integrate, or only the tabular 

values are available for the function. Another reason is to obtain solution of a differential 

or integral equation.  

In section 1, we obtain numerical methods to find derivatives of a function. Rest of the 

chapter introduces various methods for numerical integration. 

1- Numerical Differentiation 

Numerical differentiation methods are obtained using one of the following techniques: 

I. Methods based on Finite Difference Operators 

II. Methods based on Interpolation (Lagrange and divided difference operator). 

Through the first method, the numerical differentiation can be obtained by differentiating 

the Newton Gregory formula (forward or backward) then divide it by h for first 

derivative, h
2
 for second derivative, etc. 

 

 

(Same rule will be obtained for backward formula) 

 

Examples 

1. Using Newton's forward/backward differentiation method to find solution at x=0 
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H.W. 

Use  y = 1 + log x to determine y' at x = 0.15, 0.19 and 0.23 using 

(a) one term, (b) two terms, (c) three terms. 

 

Newton Backward differentiation formula 
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Examples 
1. Using Newton's Backward Difference formula to find solution at x=2.2 
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First derivative by Lagrange interpolation formula 

  
1. Example: Using Langrange's formula to find solution at x=5 
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Remark: to compute the derivative using divided difference formula, same 

procedure will be followed as in Lagrange case 

 


