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1:// FFT radix-2
2:// INPUT : complex<double> f[2 power2_n], long int start_index,
plus_index
3:// OUTPUT: complex<double> x[2 power2_n]
4:int fft_radix2_recursive(complex<double> x[], complex<double> f[],
long int start_index, long int plus_index, long int power2_n,
int flag_inv)
5:{
6: 1long int total_n, m, i, index_even, index_odd, index_half[2];
7: complex<double> omega, tmp;
8: complex<double> *z, *d, *tmp_x;
9:
10: total_n = (long int)pow(2.0, (double)power2_n);
11:
12: // power2_n == 0 (total_n == 1)
13: if(total_n == 1)

14: {

15: x[start_index] = f[start_index];
16: return 0;

17: 3}

18:

19: m = total_n / 2;

20: z = new complex<double>[m];

21: d = new complex<double>[m];

22: tmp_x = new complex<double>[m];

23:

24: // y_t: even

25: fft_radix2_recursive(x, f, start_index
2, wer2_n - 1, flag_inv);

o
w

, plus_index
26:
27: // y_b: odd
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28:

fft_radix2_recursive(x, f, start_index + plus_index

, plus_index * 2, power2_n - 1, flag_inv);

29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44
45:
46:
47 :
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:

// d =[1, omega”1l, omega"2, ..., omega” (m-1)]
if(flag_inv >= 1)

omega = exp(complex<double>(®, 2 * M_PI / total_n));

else

omega = exp(complex<double>(®, -2 * M_PI / total_n));

for(i = 0; i < m; i++)

d[i] = pow(omega, i);

// z i=d .* y_b

for(i = 0; i < m; i++)

{
index_even = (start_index ) + (plus_index * 2) * 1i;
index_odd = (start_index + plus_index) + (plus_index * 2) * i;

z[i] = d[i] * x[index_odd];
tmp_x[i] = x[index_even]; // temporarily moved

ks

// x = [yt +z, y_t - z]'T
for(i = 0; i < m; i++)

{

index_half[0] = start_index + plus_index * ij;
index_half[1] = index_half[®] + m * plus_index;
x[index_half[0]] = tmp_x[i] + z[i];
x[index_half[1]] = tmp_x[i] - z[i];

// destructor
delete[] z;
delete[] d;
delete[] tmp_x;

return 0;
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63:}

OO0 fft fft radix2 recursive OO0 00O0OOOO FourierOOQOQOQOOO
O00Oo0OoO00ooOoOoooooooog

1:// FFT radix-2

2:// INPUT : complex<double> f[2 power2_n], power2_n

3:// OUTPUT: complex<double> x[2 power2_n]

4:int fft_radix2(complex<double> x[], complex<double> f[],
long int power2_n)

5:{

6: long int total_n, 1i;

total_n = (long int)pow(2.0, (double)power2_n);

O 00 N

10: fft_radix2_recursive(x, f, 0, 1, power2_n, 0);
11:

12: // 1/n * x

13: for(i = 0; i < total_n; i++)

14: x[i] /= (double)total_n;
15:

16: return O;

17:3}
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