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Definition 6.1.32. Lagrangian (interpolation polynomial) approximation scheme

| Givenaninterval | C R, n € N, anode set T = {tq,...,t} C I, the Lagrangian (interpolation
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Definition 6.1.76. Chebychev polynomials — [?, Ch. 32]

The ntt Chebychev polynomialis T,(t) := cos(narccost), —1<t<1,n€N.
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* Theorem 6.1.77. 3-term recursion for Chebychev polynomials — [?,(32.2)]

The function T, defined in Def. 6.1.76 satisfy the 3-term recursion
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Theorem 6.1.82. Minimax property of the Chebychev polynomials
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Chebychev polynomials Ts, ..., Tg

The polynomials T,, from Def. 6.1.76 minimize the supremum norm in the following sense:
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C++11 code 6.1.104: Recursive evaluation of Chebychev expansion (6.1.101)

n+1

2 | // Recursive evaluation of a polynomial P=E;’=1

s |// based on (6.1.103)
4 |// IN : Vector of coefficients a

a;Ti_1 at point x

s | // evaluation point x

6 |// OUT: Value at point x

7 |double recclenshaw(const VectorXd& a, const double x) {
8 const VectorXd::Index n = a.size() — 1;

9 if (n == 0) return a(0); // Constant polynomial
10 else if (n == 1) return (xxa(1) + a(0)); // Value aj;*x+ ag

11 else {

12 VectorXd new_a(n);

13 new a << a.head(n — 2), a(n— 2) — a(n), a(n — 1)+ 2xxxa(n);
14 return recclenshaw(new_a,x); // recursion

s ()
6 |
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