
Lagrange Interpolating Polynomial (Sec. 3-1): 

 

 
Divided Difference (Sec. 3-2): 

 
Newton’s Forward-Difference Formula:  

 

 
Newton’s Backward-Difference Formula:  



 
 

 

 
Hermite Interpolation (Sec. 3-3): 

 
Computing Hermite Polynomials using Divided-Difference Formula: 
 

 

 
 



 
Cubic Spline Interpolation (Sec. 3-4): 

 

 
 

 
 
 



 



 



 

 



 
 
Numerical Differentiation (Sec. 4-1): 

 
 
(n + 1)-point formula: 

 
Three-point Formulas: 

 
Five-point Formulas: 

 
Higher-Order Derivative: 

 
Richardson’s Extrapolation: 



 
An O(h4) formula using extrapolation: 

 
Numerical Integration (Sec. 4-3): 

 

 
Closed Newton-Cotes Formulas: 

 



 
Open Newton-Cotes Formulas: 

 



 
Composite Numerical Integration (Sec. 4-4): 

 

 

 

Romberg Integration for ∫
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dxxf )( (Sec. 4-5): 



 
Applying Richardson’s extrapolation: 
 

 
 
Gaussian Quadrature (Sec. 4-7): 

 
 
Legendre Polynomials P0(x), P1(x), …, Pn(x): 



 

 
 
A change of variable applied to integration: 

 

Gaussian Quadrature Formula: ∑ ⋅≈∫
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)()(  where cn,i and rn,i are based 

on the values in Table 4.11 below. 

 


