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C++ code 6.2.3.31: Definition of class for Chebychev interpolation
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1 |class Chebinterp ({

2 private:
T 3 // various internal data describing Chebychev interpolating polynomial
Prerequisites. publpic :

e C++ and EIGEN // Constructor taking function f and degree n as arguments

4
5
e Arithmetic in C 6 template <typename Function>
Dependencies. Section 6.2.3.1, Section 4.3 7 PolyInterp (const Function &f,unsigned int n);
8 // Evaluation operator: yj=rp(xj), j=1,...,m (m “large”)
9 template <typename Vector>
0 void eval(const Vector &x, Vector &y) const;
1
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C++ code 6.2.3.34: Recursive evaluation of Chebychev expansion (6.2.3.3)

2 |// Recursive evaluation of a polynomial p = E;H'll a;Ti_1 at point x

// based on (6.2.3.33)

// IN : Vector of coefficients a

// evaluation point x

// OUT: Value at point x

double recclenshaw(const VectorXd& a, const double x)

{
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const VectorXd::Index n = a.size() — 1;
9 if (n == 0) return a(0); // Constant polynomial
10 else if (n == 1) return (x*xa(1) + a(0)); // Value a1 * X+ &g
1" else {

VectorXd new_a(n);
new_a << a.head(n — 2)0 a(n — 2) — a(n), a(n— 1)+ 2%x*a(n);
return recclenshaw(new_a,x); // recursion
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Chebychev expansion for
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Chebychev interpolants

Trigonometric interpolation at equidistant points — Section 5.6.3 £ DF
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(2n +2) x (2n + 2) Fourier matrix, see (4.2.1.13)
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