#tinclude <stdio.h>

#tinclude <stdlib.h>

#include <math.h>

#include <time.h>

#define twoPl  3.1415926535 * 2

#tdefine N 512

#tdefine OPTO /x OPT=1 H£ZFWMDFT (ERHHIhHR) */
/* OPT=0 BEDDFT (ERHHINEI) */
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} FILE *fopen() ;

13 int fftl (double a_rlI[], double a_im[], int ex, int inv);

14 void fftlcore (double a_r!|[], double a_im[], int length,

1 int ex, double sin_tbI[], double cos_tbl[], double buf[]);
16 void cstb (int length, int inv, double sin_tbl[], double cos_tbl[]);
} void birv (double a[], int length, int ex, double b[]);

19 void main ( void )

20 {

21 int t, i

22 double dataR[N], datal[N];

%2 double start, finish, etime;

25 /] T—3DER

26 for (t=0; t<N; t++) {

27 dataR[t] = 0.5 + 1.0 * cos (2xtwoPI*t/N)
- 1.0 * cos (3xtwoPI*t/N)
+ 2.0 * sin(4xtwoPI*t/N) ;

30 | datal[t] = 0.0;

33 start=clock () ;
34 fft1(dataR, datal, 9, 1);
35 finish=clock () ;

36

g; stream = fopen( "fftl-spread. txt”, “w” );

39 for (i=0; i<N; i++) {

40 fprintf ( stream, “%4d %14.6f %14. 6f %14.6F ¥n", i,

2; dataR[i], datalli], dataR[i]xdataR[i]+datal[il*datal[i] );

}
43 etime=(double) (finish-start)/CLOCKS_PER_SEC;
44 printf ("Elapse time: %f seconds!¥n”, etime);
45 printf ("Result written to 'fftl-spread. txt. ¥n");

46 fclose( stream ) ;

47

48

49 /+— fftl — 1RTFF T DR

50 arl: T—AEHKH (AHAFRA)

51 a_im:  T—REHEM (AHNERA) _ ) .

52 ex: T—RERE2DORETTEZ S (T—4E% = 20exFEE)
ﬁ inv: 1: DFT, -1: #DFT

gg %nt fft1(double a_rlI[], double a_im[], int ex, int inv)

57 int i, length =1; X

58 double *sin_tbl;  /x SINStERT—JIL */

59 double *cos_tbl; /x COSEHERT—TIL */

2(1) double *buf; /¥ EERN\YTI7 %/

62 for (i = 0; i <ex; i++) length *= 2; /* T—REHOHE */
22 /% printf (“%d ¥n”, length); */

65 sin_tbl

(double *)malloc((size_t)Iength*sizeof(doubleggg

66 cos_tbl (double *)malloc((size_t) length*sizeof (double



67 buf = (double *)malloc((size_t)Iength*sizeof(double));
68 if ((sin_tbl == NULL) || (cos_tbl == NULL) || (buf == NULL)) {
69 return(—1);
7
72 cstb(length, inv, sin_tbl, cos_tbl); /% SIN, COST— T JLYERL */
;2 ffticore(a_rl, a_im, length, ex, sin_tbl, cos_tbl, buf);
75 free(sin_tbl);
16 free (cos_tbl);
71 return 0;
78 }
79
80 /x—— fftlcore — 1RIFTTF F TOFHEDRKIZHEHED
81 arl: T—2EHEH (AHAFRA)
82 a_im:  T—HEHE (AHDFMA) ) .
83 ex: T—3EAME2DRERTEZ S (T—2EHK = 20exFEH)
84 sin_tbl: SINStERT—7L
85 cos_tbl: COSEstERT—IL
86 */
87 void fftlcore(double a_rI[], double a_im[], int length,
gg ( int ex, double sin_tbl[], double cos_tbI[], double buf[])
90 int iod, kow,o g1, j2;
91 int numb, lenb, timb;
g% double xr, xi, yr, yi, nrml;
94 if (OPT ==1) {
95 for (i =1; i < length; i+=2) {
96 arlli] = -a_rll[il;
97 a_im[i] = —a_im[i];
98
99 ]
100 numb = 1;
101 lenb = length;
102 for (i =0; i <ex; i+ {
103 lenb /= 2;
104 timb = 0;
105 for (J =0; j < numb; j++) {
106 w=0;
107 for (k =0; k < lenb; k++) {
108 j1 = timb + k;
109 j2 = j1 + lenb;
110 xr = a_rl[j1];
xi = a_im[j1];
yr = a_rl[j2];
yi = a_im[j2];
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arl[j1] = xr + yr;
im[J1] = XI + yi;
xr = Xxr - yr;

Xi = Xxi - vyi;
a rI[J2] = xrxcos_tbl[w] — xi*sin_tbl[w];
a_im[j2] = xrxsin_tbl[w] + xi*cos_tbl[w];
W += numb;

]
timb += (2%lenb) ;
numb *= 2;
birv(a_rl, length, ex, buf); /* BT —AOELANREZ x/
birv(a_im, length, ex, buf); /* BT —AOELNREE x/
if (OPT ==1) {
for (i =1; i < length; i+=2) {
arlli] =-arllil;
a_imli] = —a_im[i];



133 ]

134 nrml = (double) (1.0 / sqrt((double) length)) ;
135 for (i =0; i < length; i++) {
136 a_rl[i] %= nrml;

137 a_im[i] *= nrml;

138 }

139 }

140

141 /*—— cstb —— SIN, COST— T JL{ERL
142 length: T—2 @

143 inv: 1: DFT, -1: #DFT

144 sin_tbl: SINStERT—T1L

145 cos_tbl: COSEtERT—L

146 x/
}2; %oid cstb(int length, int inv, double sin_tbI[], double cos_tblI[])

149 int i

}g? double XX, arg;

152 xx = (double) (-twoPI / (double) length) ;

153 if (inv < 0) xx = —-xx;

154 for (i =0; i < length; i++) {

155 arg = (double)i * xx;

156 sin_tbI[i] = (double)sin(arg);

157 cos_tbI[i] = (double)cos(arg);

158 }

159 }

160

161 /x—— birv — T—2 QIR
162 a: :
163 length: T
164 ex: T—R2EHE 2DAREETEZ 5 (length = 2D exFE(E)

165 b: EERNY T 7

166 */
}gg %oid birv(double a[], int length, int ex, double b[])

169 int i, ii, k, bit;

170

171 for (i =0; i < length; i++) {

172 for (k =0, ii=i, bit=0; ; bit<<=1, ii>>=1) {

173 bit = (ii & 1) | bit;

174 if (++k == ex) break;

175 }

176 bli] = a[bit];

177 ]

178 for (i =
179 alil
180 }
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0; i < length; i++)
= blil;



