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—double *r part : ANT—RNEE
— double *im_part : AAT—3FDEER
—intnum_of data : AN T—3NDH
—intflag : 1 THNILFFT, -1 THIILHEFFT




ERORN(BEERDOAIZEH)

[ - |

power = calc_power_of two(num_of data);

2 DAREFEDI/BDETE

4.

make_initial_data(r_part, im_part, num_of data, power);
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ERORN(BEERDOAIZEH)

[ - |

power = calc_power_of two(num_of data);

2 DREFDIBBDETE

4.

make_initial_data(r_part, im_part, num_of data, power);
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2 DREZFEDIFHMDETE

int calc_power_of_two(int number)
{
int power =0;
while (number 1=1) {
power++; number = number /2

}

return (power);



51l : number=8

int calc_power_of two(8)

{
Int power = 0;
while (8 1= 1) {
power++; number = number /2;

}

return (power);



51l : number=8

int calc_power_of two(8)

{

int power =0;
while (8 1= 1) {
power=1; number = 4;

}

return (power);



51l : number=8

int calc_power_of two(8)

{

int power =0;
while (4 1=1) {
power="; number = ;

}

return (power);



51l : number=8

int calc_power_of two(8)

{

int power =0;
while (7 1=1) {
power="; number = 1;

}

return (power);



{5 : number=8=23

int calc_power_of two(8)

{

Int power = 0;
while (1 !1=1) {
power=3; number = 1;

}

return (3);




ERORN(BEERDOAIZEH)

[ - |

power = calc_power_of two(num_of data);

2 DAREFEDI/BDETE

4.

make_initial_data(re_part, im_part, num_of data, power);
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make_initial data(double *r_part, double
*Im_part, int num_of data, int power)

dft= num of data;

for (i=1;i < power; i++) {

new_ptr = 0; offset = 0;

while (new_ptr < num_of data) { =ZE)IL—7

ptr = 0;

while (ptr < dft) { B ]
re_buf[new_ptr] = *(re_part + offset + ptr); —DIL—TIZDNT
im_buf[new_pntr] = *(im_part +offset + ptr);
new_ptr++,;
ptr = ptr + 2;
if (ptr == dft) ptr=1;

_}g_f_fsg+ —offsot + AH;

} /* result of calculation is copied into arrays */
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_buf[j];
}
dft= dft/ 2;



make_initial_dataBH%8 D 5|2k

make_initial _data(double *re_part, double
*Im_part, int num_of data, int power)

*re_part, *im_part: AN T—32DEER - E &R
num_of data: AT—3EK

power : 2 DARZEDIEH( num_of data=8T
HL3)



B : T —2E num of data=8=23

dft= num_of_data;
for (i = 1; i 4 power[§++){ calc_power_of twoBH#{TEEIZKHTLVS
new_pntr = 0; offset = 0;
while (new_ptr < num_of_data) {
pntr = 0;
while (ptr < DFT) {
re_buf [new_ptr] = *(re_part + offset + ptr);
re_buf [new_ptr] = *(im_part +offset + ptr);
new_ptr++;
ptr = ptr + 2;
if (ptr == dft) ptr=1;

}
offset = offset + dft;

} /* result of calculation is copied into arrays */
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part + j) = im_buf[j];
}
dft= dft/ 2;



] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (0 < 8) {

re_buf[0] = W re_part[0]&E[EIE
im_buf[0] = — ;

new_ptr=1
ptr=2
if (2==8) pntr =1;
}
offset = offset + dft;
} /* result of calculation is copied into arrays */
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_buf[j];
}
dft= dft/ 2;

re_part

0

2|3‘4

re_buf




] : T—3%K8

dft = num_of data=8;
for(i=1;i<3;i++){
new_ptr = 0; offset = 0;

while (0< 8) {
ptr =0;
while (2 < 8) {
re_buf[1] = *(re_part + 0+ 2);
im_buf[1] = *(im_part +0+2);
new_ptr=2
ptr=4 re_part
if (4==8) ptr=1; P
} 0112 | 3 ‘ 4
offset = offset + dft;
} /* result of calculation is copied into arrays */
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_buf[j]; re_buf
}
dft= dft/ 2;




] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (4< 8) {
re_buf[2] = *(re_part + 0+ 4);
im_buf[2] = *(im_part +0+4);

2‘3|4|5

new_ptr=3
ptr=6 re_part
if (6==8) ptr=1; P
} 0 1
offset = offset + dft;
} /* result of calculation is copied into arrays */
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_bufl[j]; re_buf
}
dft =dft/ 2;




] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (6< 8) {
re_buf[3] = *(re_part + 0+ 6);
im_buf[3] = *(im_part +0+6);

new_ptr=4
ptr=8 re part
if (8==8) ptr = 1; P
} 0|1]2 ‘ 3 ‘ 4
offset = offset + dft;
} /* result of calculation is copied into arrays */
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_buf[j]; re_buf
}
dft= dft/ 2;




] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (1< 8) {
re_buf[4] = *(re_part + 0+ 1);
im_buf[4] = *(im_part +0+1);
new_ptr=5
ptr=3
if (3==8) ptr=1;
}
offset = offset + dft;
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_bufl[j];
}
dft= dft / 2;

re_part

0|1 | 2 ‘ 3 ‘ 4
re_buf

0|2 |46




] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (3< 8) {
re_buf[5] = *(re_part + 0+ 3);
im_buf[5] = *(im_part +0+3);

new_ptr=6
ptr=> re_part
if (5==8) ptr =1; P
i 0|1]2 | 3 ‘ 4
offset = offset + dft;
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part + j) = im_buf[j]; re_buf
}
dft= dft / 2;




] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (0< 8) {
pntr = 0;
while (5< 8) {
re_buf[5] = *(re_part + 0+ 5);
im_buf[5] = *(im_part +0+5);
new_ptr=7
ptr=7
if (7==8) ptr=1;
}
offset = offset + dft;
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_bufl[j];
}
dft= dft / 2;

re_part

re_buf




] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (0< 8) {
pntr = 0;
while (7< 8) {
re_buf[7] = *(re_part + 0+ 7);
im_buf[7] = *(im_part +0+7);
new_ptr=8
ptr=9
if (9==8) ptr=1;
}
offset = offset + dft;
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_bufl[j];
}
dft= dft / 2;

re_part

re_buf




] : T—3%K8

dft = num_of data=8;
for(i=1 ) {
new_ptr = 0; offset = 0;
while (8< 8) {
ptr =0;
while (7< 8) {
re_buf[7] = *(re_part + 0+ 7);
im_buf[7] = *(im_part +0+7);

new_ptr=8
ptr=9
if (9==8) ptr=1;
}
offset = 8;

}

for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_bufl[j];

}

dft= dft / 2;

re_part

re_buf




] : T—3%K8

dft = num_of data=8;

for(i=1 ) {
new_ptr = 0; offset = 0;
while (8< 8) {
ptr =0;
while (7< 8) {
re_buf[7] = *(re_part + 0+ 7);
im_buf[7] = *(im_part +0+7);
new_ptr=8
ptr=9
if (9==8) ptr=1;
}
offset = 8;
}

for(j=0;j<8;j++){
*(re_part + j) = re_buf[j];
*(im_part +j) = im_bufl[j];

}
dft=8/2;=4

re_part

re_buf




] : T—3%K8

for ( i=2){
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (0< 4) {

re_buf[new_ptr] = *(re_part + offset + ptr);
im_buf[new_ptr] = *(im_part +offset + ptr);

new_ptr++;
ptr = ptr + 2; re_part
if (ptr == dft) ptr = 1; -
}
offset = offset+4; 0 2
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part + j) = im_buf[j]; re_buf
}
dft= dft/2




] : T—3%K8

for ( i=2){
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (0< 4) {
re_buf[[0] = *(re_part + 0 + 0);
im_buf[[0] = *(im_part +0+ 0);

new_ptr=1
ptr =2 re part
if (2==4) ptr=1; P
}
offset = 4; 0 2
}
for (j = 0; j < num_of_data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_buflj]; re—bUf
}
dft= dft/2




] : T—3%K8

for ( i=2){
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (2< 4) {
re_buf[[1] = *(re_part + 0 + 2);
im_buf[[1] = *(im_part +0+ 2);

new_ptr=2
ptr = 4 re_part
if (4==4) ptr = 1; P
}
offset = 4; 0 2
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part + j) = im_buf[j]; re_buf
}
dft= dft/2 0
}




] : T—3%K8

for ( i=2){
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (1< 4) {
re_buf[[2] = *(re_part + 0 + 1);
im_buf[[2] = *(im_part +0+ 1);

new_ptr=3
ptr =3 re_part
if (3==4) ptr=1; P
}
offset =4; 0 2
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part + j) = im_buf[j]; re—bUf
}
dft= dft/2 0 4
!




. T—3%48

for ( i=2) {
new_ptr = 0; offset = 0;
while (0< 8) {
ptr =0;
while (3< 4) {
re_buf[[3] = *(re_part + 0 + 3);
im_buf[[3] = *(im_part +0+ 3);

new_ptr=4
E‘t(r;f 4) ptr = 1; re_part
z)ffset = offset+4; 0| 2
ior (j =0; j < num_of_data; j++) {
* D o
i part o) < bl re_buf
\ z'th= dft/2 0 A




. T—3%48

for ( i=2) {
new_ptr = 0; offset = 0;
while (4< 8) {
ptr =0;
while (3< 4) {
re_buf[[3] = *(re_part + 0 + 3);
im_buf[[3] = *(im_part +0+ 3);

new_ptr=4
E‘t(r;f 4) ptr = 1; re_part
z)ffset = offset+4; 0| 2
ior (j =0; j < num_of_data; j++) {
* D o
i part o) < bl re_buf
\ z'th: dft/2 0 A




. T—3%48

for ( i=2) {
new_ptr = 0; offset = 0;
while (4< 8) {
ptr =0;
while (0< 4) {
re_buf[[4] = *(re_part + 4+ 0);
im_buf[[4] = *(im_part +4+ 0);

new_ptr=5
ﬁ‘t(rzj 4) ptr = 1; re_part
z)ffset = offset+4; 0| 2
ior (j =0; j < num_of_data; j++) {
* D o
i part o) < bl re_buf
\ z'th: dft/2 0 A




. T—3%48

for ( i=2) {
new_ptr = 0; offset = 0;
while (4< 8) {
ptr =0;
while (0< 4) {
re_buf[[4] = *(re_part + 4+ 0);
im_buf[[4] = *(im_part +4+ 0);

new_ptr=5
ﬁ‘t(rzj 4) ptr = 1; re_part
z)ffset = offset+4; 0| 2
ior (j =0; j < num_of_data; j++) {
* D o
i part o) < bl re_buf
\ z'th: dft/2 0 A




] : T—3%K8

for ( i=2){
new_ptr = 0; offset = 0;
while (4< 8) {
ptr =0;
while (2< 4) {
re_buf[[5] = *(re_part + 4+ 2);
im_buf[[5] = *(im_part +4+ 2);
new_ptr=6
ptr=4
if (4==4) ptr=1;
}
offset = offset+4;
}
for (j=0; j< num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_buf[j];
}
dft= dft/2

re_part

0 6 | 1
re_buf

: T




. T—3%48

for ( i=2) {
new_ptr = 0; offset = 0;
while (4< 8) {
ptr =0;
while (1< 4) {
re_buf[[6] = *(re_part + 4+ 1);
im_buf[[6] = *(im_part +4+ 1);

new_ptr=7
E‘t(::j 4) ptr = 1; re_part
z)ffset = offset+4; 0| 2
ior (j =0; j < num_of_data; j++) {
* D o
i part o) < bl re_buf
\ z'th: dft/2 0 A




] : T—3%K8

for ( i=2){
new_ptr = 0; offset = 0;
while (4< 8) {
ptr =0;
while (3< 4) {
re_buf[[7] = *(re_part + 4+ 3);
im_buf[[7] = *(im_part +4+ 3);

new_ptr=8
ptr =5 re_part
if (5==4) ptr=1; P
}
offset = 4; 0 2
}
for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part + j) = im_buf[j]; re—bUf
}
dft= dft/2 0 4
!




] : T—3%K8

for ( i=2){
new_ptr = 0; offset = 0;
while (8< 8) {
ptr =0;
while (5< 4) {
re_buf[[7] = *(re_part + 4+ 3);
im_buf[[7] = *(im_part +4+ 3);
new_ptr=8
ptr=5
if (5==4) ptr=1;
}
offset = 4;
}

for (j=0; j < num_of data; j++) {
*(re_part + j) = re_buf[j];
*(im_part +j) = im_bufl[j];

}
dft= 4/2=2

re_part

re_buf




ERORN(BEERDOAIZEH)

[ - |

power = calc_power_of two(num_of data);

2 DAREFEDI/BDETE

4.

make_initial_data(re_part, im_part, num_of data, power);
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num_of dft = num_of data / dft; num_of dft =8/2 =4;
step_angle = unit_angle * num_of dft; step_angle = (2rt/8)* 4 =m;
half = dft / 2; half=2/2=1;
for (j=0;j<num_of dft;j++ ){ for(j=0;j<4;j++ )
angle = 0.0; angle = 0.0;
for (k=0; k < dft; k ++ ){ for(k=0; k<2; k++ ){
num_out = j * dft + k; num_out=0*2+0=0;
if ( k < half ){ if (k< 1){
num_inl = num_out; num_inl =0;
num_in2 = num_inl + half; num_in2 =0+ 1=1;
} else } else
{ {
num_in2 = num_out; num_in2 = num_out;
num_inl = num_out - half; num_inl = num_out - half;
} }




/* R E(re_) - EEEXER(m_)IS 1T TEE */
re_buf =*(re_part + num_in2 ); re_buf = *(re_part + 1);
im_buf =*(im_part + num_in2); im_buf = *(im_part + 1);
re_part_new[num_out] = *( re_part + num_inl) re_part_new[0] = *( re_part + 0)
+ re_buf * cos(angle) + im_buf * sin(angle); + re_buf * cos(0) + im_buf * sin(0);
im_part_new[num_out] = *(im_part + num_inl) im_part_new[0] = *(im_part + 0)
+im_buf * cos(angle) - re_buf * sin(angle); +im_buf * cos(0) - re_buf * sin(0);
/* AEZTEH*/
angle = angle + step_angle; angle = angle + i = m;

Jo=fO+((re_part) + j(im_part))*(cos(0)-j sin(0))

Jy i re_part_new =
*(re_part+0)+*(re_part+1)*cos(0)+*(im_part+1)*sin(0)

*(re_part+0) Jo 1 im_part_new =

*(im_part+0) *(im_part+0)+*(im_part+1)*cos(0)-*(re_part+1)*sin(0)
f =4
0 E A
fs 5— J;

*(re_part+1)
*(im_part+1)



num_of dft = num_of_data / dft;
step_angle = unit_angle * num_of dft;
half = dft / 2;
for (j=0;j<num_of dft;j++){
angle = 0.0;
for (k=0; k < dft; k ++ ){
num_out = * dft + k;
if ( k < half ){
num_inl = num_out;
num_in2 = num_inl + half;
} else
{
num_in2 = num_out;
num_inl = num_out - half;

num_of dft =8/2 =4;
step_angle = (2rt/8)* 4 =m;
half=2/2=1;

for (j=0;j<4;j++){
angle = 0.0;
k=1){
num out=0*2+1=1;

if (1<1)
num_inl = num_out;
num_in2 = num_inl + half;
} else
{
num_in2 =1;
num_inl =1-1=0;



/* R E(re_) - EEEXER(m_)IS 1T TEE */
re_buf =*(re_part + num_in2 ); re_buf = *( re_part + 0);
im_buf =*(im_part + num_in2); im_buf = *(im_part + 0);
re_part_new[num_out] = *( re_part + num_inl) re_part_new[1] = *(re_part + 1)
+ re_buf * cos(angle) + im_buf * sin(angle); + re_buf * cos(rt) + im_buf * sin(n);
im_part_new[num_out] = *(im_part + num_inl) im_part_new[1] = *(im_part + 1)
+im_buf * cos(angle) - re_buf * sin(angle); +im_buf * cos(mt) - re_buf * sin(r);
/* AEZTEH*/
angle = angle + step_angle; angle = angle + 1t = 2m;

J=fA+((re_part) + j(im_part))*(cos(0)-j sin(0))
J, i re_part_new =
*(re_part+1)+*(re_part+0)*cos(mt)+*(im_part+0)*sin(m)
J; rim_part_new =

*(re_part+0)

*(im_part+0) *(im_part+0)+*(im_part+0)*cos(mt)-*(re_part+0)*sin(m)
f, Jo
f, 3
*(re_part+1) W 1
2

*(im_part+1)



num_of dft = num_of data / dft; num_of dft =8/4 = 2;
step_angle = unit_angle * num_of dft; step_angle = (2rt/8)* 2 =m/2;
half = dft / 2; half=4/2=2;
for (j=0;j<num_of dft;j++ ){ for(j=0;j<2;j++ )
angle = 0.0; angle = 0.0;
for (k=0; k < dft; k ++ ){ for ( k=0){
num_out = j * dft + k; num_out=0* 4+ 0 =0;
if (k < half ){ if (0<2)
num_inl = num_out; num_inl =0;
num_in2 = num_inl + half; num_in2 =0+ 2=2;
} else } else
{ {
num_in2 = num_out; num_in2 = num_out;
num_inl = num_out - half; num_inl = num_out - half;
} }




/* R E(re_) - EEEXER(m_)IS 1T TEE */

re_buf =*(re_part + num_in2 );

im_buf =*(im_part + num_in2);

re_part_new[num_out] = *( re_part + num_inl)
+ re_buf * cos(angle) + im_buf * sin(angle);

im_part_new[num_out] = *(im_part + num_inl)
+im_buf * cos(angle) - re_buf * sin(angle);

/* AEZTEH*/

angle = angle + step_angle;

*(re_part+0)

re_buf =*(re_part +2);

im_buf = *(im_part + 2);
re_part_new[0] = *( re_part + 0)

+ re_buf * cos(0) + im_buf * sin(0);
im_part_new|[0] = *(im_part + 0)
+im_buf * cos(0) - re_buf * sin(0);

angle = angle + it /2=1/2;

*(im_part+0) J,

.G

W,

Jy

1

*(re_part+2) K
*(im_part+2) ’

N

G
G
G

Ky

3



num_of dft = num_of data / dft; num_of dft =8/4 = 2;
step_angle = unit_angle * num_of dft; step_angle = (2rt/8)* 2 =m/2;
half = dft / 2; half=4/2=2;
for (j=0;j<num_of dft;j++ ){ for(j=0;j<2;j++ )
angle = 0.0; angle = 0.0;
for (k=0; k < dft; k ++ ){ for ( k=1){
num_out = * dft + k; num_out=0*4+1=1;
if ( k < half ){ if (1<2)
num_inl = num_out; num_inl =1;
num_in2 = num_inl + half; num_in2 =1+ 2=3;
} else } else
{ {
num_in2 = num_out; num_in2 = num_out;
num_inl = num_out - half; num_inl = num_out - half;
} }




/* T (re)- FRBER(im )53+ TR */

re_buf =*(re_part + num_in2 );

im_buf =*(im_part + num_in2);

re_part_new[num_out] = *( re_part + num_inl)

+ re_buf * cos(angle) + im_buf * sin(angle);

im_part_new[num_out] = *(im_part + num_inl)

+im_buf * cos(angle) - re_buf * sin(angle);

[* AEEER */

angle = angle + step_angle;

*(re_part+1)

*(im_part+1)

*(re_part+3)
*(im_part+3)

re_buf = *(re_part +3);

im_buf = *(im_part + 3);
re_part_new[1l] = *(re_part + 1)

+ re_buf * cos(r/2) + im_buf * sin(rt/2);
im_part_new([1] = *(im_part + 1)
+im_buf * cos(rt/2) - re_buf * sin(r/2);

angle = angle + i /2=T;

‘JO GO
J, — [
K, W, G,
K G




num_of dft = num_of_data / dft;
step_angle = unit_angle * num_of dft;
half = dft / 2;
for (j=0;j<num_of dft;j++){
angle = 0.0;
for (k=0; k < dft; k ++ ){
num_out = * dft + k;
if ( k < half ){
num_inl = num_out;
num_in2 = num_inl + half;
} else
{
num_in2 = num_out;
num_inl = num_out - half;

num_of dft =8/4=2;
step_angle = (2rt/8)* 2 =mn/2;
half =4/2 =2;

for(j=0;j<2;j++ )
angle = 0.0;
k=2){
num_out=0*4+2=2;

if (2<2)
num_inl = num_out;
num_in2 = num_inl + half;
} else
{
num_in2 = 2;
num_inl = 2- 2=0;



/* REEB(re_) - REER(im_)IZ53 1T TRHE */
re_buf =*(re_part + num_in2 ); re_buf = *( re_part +2);
im_buf =*(im_part + num_in2); im_buf = *(im_part + 2);
re_part_new[num_out] = *( re_part + num_in1) re_part_new[2] = *( re_part + 0)
+ re_buf * cos(angle) + im_buf * sin(angle); + re_buf * cos(rt) + im_buf * sin(n);
im_part_new[num_out] = *(im_part + num_in1) im_part_new[2] = *(im_part + 0)
+im_buf * cos(angle) - re_buf * sin(angle); +im_buf * cos(mt) - re_buf * sin(r);
[* BEZTEE*/
angle = angle + step_angle; angle = angle + 1 /2=

*(re_part+0)
*(im_part+0) Jo G,
Jl

Gl
*(re_part+2) K,— \—.

2
*(im_part+2) K, W, G,




=Rl 1

o BEIFFT1ZFIAL T, 1 RTTDORBRINESZ
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