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1 Approximation Theory

On the choice of norm: L> vs. L?
Weirstrass’ density theorem, Bernstein polynomials,
1.1 Least squares approximations

Gramm mass matrix, ill-conditioning of monomials in L?

1.1.1  Fourier expansion

Bessel, Parseval, ...

1.1.2  Orthogonal polynomials

Examples: Legendre, Chebyshev,...
3-term recurssion formulae, Sturm sequence
more examples: Jacobi, Hermite,..

1.1.3 Trigonometric polynomials

Complex & real representations; Chebyshev transformation,..

1.2 Interpolation
1.2.1  Algebraic interpolation
1.2.2 ... Lagrange interpolant

1.2.3 ... Newton interpolant

Synthetic calculus with the translation operator, Forward backward
and centered formulae,

1.2.4 ... Error estimates

Runge effect, region of analyticity
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1.2.5 Interpolation with derivatives
1.2.6 ... Hermite interpolation

1.2.7 ... Splines

mass matrix, variational characterization, error estimates,
1.2.8 ... Error estimates

1.2.9 Trigonometric interpolation

FE'T, truncation + aliasing, error estimates,

applications: polynomial approximation (Chebyshev interpolation),
elliptic solvers, fast summations ( - discrete convolution), conformal
mappings, ...

1.3 MinMax approximation

1.4 Smoothness & error estimates
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Numerical Differentiation

The method of undetermined coefficients
The differentiated algebraic interpolant
The differentiated spline interpolant

Error estimates

Equidistant differentiation

The synthetic approach — operational calculus
Richardson extrapolation

Trigonometric differentiation

Spline differentiation
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3 Numerical Integration — Quadratures

3.1 Equidistant points
3.1.1 Newton-Cotes formulae
3.1.2 Composite Simpson’s rule

3.1.3 Romberg & adaptive integration

3.2 Gauss quadratures
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