
  



  



  

Runge’s example

Ex.: (3)



  

Runge’s example

Equidistant:

Ex.: (3)



  

Runge’s example

Equidistant:

Highly oscillatory!

Ex.: (3)



  

Runge’s example

Chebyshev:

Ex.: (3)



  

Runge’s example

Chebyshev:

More points!

Ex.: (3)



  

Runge’s example

ChebyshevEquidistant

Interpolation error:

GROWS!!!

Ex.: (3)



  

Runge’s example

Ex.: (3)



  

Runge’s example

Piecewise linear



  

Runge’s example

Piecewise quadratic



  

Runge’s example

Piecewise interpolation error

Number of subintervals

Ex.: (4)



  

Runge’s example

Piecewise interpolation error

Piecewise quintic

Number of subintervals

Round-off error!

Ex.: (4)



  



  



  



  



  

Numerical Differentiation

Ex.: (5)



  

Numerical Differentiation

Round-off error!

Ex.: (5)



  

Numerical Differentiation

So, for forward FD we have an order of accuracy of



  

Midpoint rule

Ex.: (7)



  

Trapezoidal rule

Ex.: (8)



  

Simpson rule

Ex.: (9)



  

Degree of exactness

Example: DoE of Simpson rule

The property is easily check by comparing the exact value of the integral over a
reference interval

with the result of the QR

Measure of quality



  

Composite quadrature rules



  

Composite midpoint rule

Ex.: (10)



  

Composite trapezoidal rule

Ex.: (11)



  

Composite Simpson rule

Ex.: (12)



  



  

Quadrature

Ex.: (13)



  

Quadrature

Ex.: (13)



  

Adaptive Quadrature



  

Adaptive Quadrature



  

Adaptive Quadrature



  

Adaptive Quadrature



  

Adaptive Quadrature



  

Adaptive Quadrature



  

Adaptive Quadrature



  

Adaptive Quadrature
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