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Pik(x)

Pro(x) =
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= 1y (“constant polynomial”) ,
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[ ' Y C++-code 5.2.35: Aitken-Neville algorithm

2 | // Aitken-Neville algorithm for evaluation of interpolating polynomial
s |// IN: t, y: (vectors of) interpolation data points
4 |// x: (single) evaluation point
/ . s |// OUT: value of interpolant in x
iu,krpaﬂa.ko.,\ il | o G s |double ANipoleval(const VectorXd& t, VectorXd y, const double x) {
oo 5 deroopta S 4 et ;| for (int i = 0; i < y.size(); ++i) {
‘ ug& V’OI'M‘S ( 8 for (int k =i — 1; k >= 0; —k) {
Wsowd's 9 // Recursion (5.2.34)
n= 0 1 2 3 : y(k) = y(k + 1) + (y(k + 1) = y(k))*(x = t(i))/(t(i) = t(K));
. i }

to | Yo =: Po,o(x) 7 po,1(x) 7190,2(96) 7290,3(95) = Po (¥ |
13 return y(0);
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~ C++-code 5.2.55: Divided differences, recursive implementation, in situ computation

2 |// IN: t = node set (mutually different)

—— 3|// y = nodal values

4|// OUT: y = coefficients of polynomial in Newton basis
s [void divdiff (const VectorXd& t, VectorXd& y) {

s | const unsigned n = y.size() — 1;

7 // Follow scheme (5.2.54), recursion (5.2.51)
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8| for (unsigned | = 0; | < n; ++I)
— 9 for (unsigned j = |; | < n; ++j)
— y(i+1) = (y(i+1)=y (1)) 7(t(j+1)=t(1));
— 1 }
n—1
p(t) =ag+ay(t—to) +ax(t—to)(t—t) +---+ay [ [(t- ) (5.2.56)
- i=0 .

ap = y[fo], aq =y[f0,f1], ) = y[f(),fl,fz],
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C++-code 5.2.58: Divided differences evaluation by modified Horner scheme

// Evaluation of polynomial in Newton basis (divided differences)

// IN: t = nodes (mutually different)

// vy = values in t

// x = evaluation points (as Eigen::Vector)

// OUT: p = values in x */

void evaldivdiff (const VectorXd& t, const VectorXd& y, const
VectorXd& x, VectorXd& p) {

8 const unsigned n = y.size() — 1;

~ (=} v RS w n

10 // get Newton coefficients of polynomial (non in-situ
implementation!)

" VectorXd coeffs; divdiff(t, y, coeffs);

13 // evaluate

14 VectorXd ones = VectorXd::Ones(x.size());

15 p = coeffs(n)xones;

16 for (int j =n—1; j >= 0; —j) {

17 p = (x— t(j)*ones).cwiseProduct(p) + coeffs(j)xones;
18 }

1o |}
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