
C++ code 5.12.10: Member function for the point evaluation of the derivative s
′

2 double NotAKnotCubicSpline : : evalDerivat ive ( double t ) const {

3 double d e r i v a t i v e = 0;

4 // TODO: (5-12.d) Implement the evaluation of the first derivative

5 // START

6 const i n t i dx = ge tP t Idx ( t ) ;

7 const double h = t_ [ i dx ] − t_ [ i dx − 1 ] ;

8 const double tau = ( t − t_ [ i dx − 1 ] ) / h ;

9 const double a0 = c_ [ idx − 1 ] ;

10 const double a1 =

11 6.0 / h * ( y_ [ i dx ] − y_ [ i dx − 1 ] ) − 4.0 * c_ [ i dx − 1] − 2.0 * c_ [ i dx ] ;

12 const double a2 =

13 6.0 / h * ( y_ [ i dx − 1] − y_ [ i dx ] ) + 3.0 * c_ [ i dx − 1] + 3.0 * c_ [ i dx ] ;

14 d e r i v a t i v e = a0 + tau * ( a1 + tau * a2 ) ;

15 // END

16 return d e r i v a t i v e ;

17 }

Get it on GitLab (notaknotcubicspline.hpp).

Note the use of the Horner scheme [Lecture → Code 5.2.1.7] to evaluate the quadratic polynomial

t 7→ a0 + a1t + a2t
2

.

However, any other equivalent formula is acceptable, too.

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/PolynomialInterpolation//solution/notaknotcubicspline.hpp

