
C++ code 4.10.21: N − 1-fold convolution via periodic convolution

2 Eigen : : VectorXd convpow ( const Eigen : : VectorXd &p , unsigned i n t N) {

3 using Comp = Eigen : : VectorXcd : : Scalar ;

4 const unsigned i n t n = p . size ( ) ;

5 // Length of period for periodic embedding

6 const unsigned i n t M = N * ( n − 1) + 1;

7 // Zero-padded complex vector representing an M-periodic sequence

8 Eigen : : VectorXcd q_per =

9 ( Eigen : : VectorXcd (M) << p . cast <Comp>( ) , Eigen : : VectorXcd : : Zero (M − n ) )

10 . f inished ( ) ;

11 // Helper object for DFT in Eigen

12 Eigen : : FFT f f t ;

13 // Compute discrete Fourier transform

14 Eigen : : VectorXcd q_hat = f f t . fwd ( q_per ) ;

15 // Take to the N-th power componentwise

16 for ( unsigned i n t l = 0 ; l < q_hat . size ( ) ; ++ l ) {

17 q_hat [ l ] = std : : pow( q_hat [ l ] , N) ;

18 }

19 // Inverse DFT. Its real part gives the final (N-1)-fold convolution

20 return f f t . inv ( q_hat ) . rea l ( ) ;

21 }


