
SOLUTION of (4-7.b):

The following code is a straightforward implementation of (??) making use of the fact that the DFT is avail-

able through the method fwd() of an Eigen::FFT object. The final loop also performs the multiplication

with D, which is a simple component-wise scaling.

Note that (4.7.4) means that
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C++ code 4.7.5: Function modcostrf()

2 Eigen : : VectorXd modcostrf ( const Eigen : : VectorXd &a ) {

3 using Comp = std : : complex<double >;

4 unsigned i n t n = a . size ( ) ;

5 Eigen : : VectorXd f ( n ) ;

6 Eigen : : FFT f f t ;

7 Eigen : : VectorXd tmp (2 * n ) ;

8 tmp << 0.5 * a , Eigen : : VectorXd : : Zero ( n ) ;

9 Eigen : : VectorXcd v1 = f f t . fwd ( tmp ) ;

10 tmp << 0.5 * a . reverse ( ) , Eigen : : VectorXd : : Zero ( n ) ;

11 Eigen : : VectorXcd v2 = f f t . fwd ( tmp ) ;

12 Comp fac = std : : exp ( ( ( n − 1) * M_PI * Comp(0 , 1) ) / ( double ) n ) ;

13 Comp d ( 1 . 0 , 0 .0 ) ;

14 for ( i n t k = 0; k < n ; ++k ) {

15 f [ k ] = ( v1 [ k ] + d * v2 [ k ] ) . rea l ( ) ;

16 d *= fac ;

17 }

18 return f ;

19 }


