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0263097
0049301
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ik= 1 uik=+1 a[ 1]= 0.4636476,
ik= 5 uik=+1 a[ 5]= 0.0312398,
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new theta= 0.0263097
new theta=-0.0049301
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4899573
.2954408
1682068
.0767719
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.0148357
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0007804
.0070319
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.0001960
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0000481
.0000740
.0000129

ul 0]=+1
ul 1]1=-1
ul 21=+1
ul[ 3]=-1
ul 4]=+1
ul 5}=-1
ul 6]=+1
ul 71=+1
u[ 8]=-1
ul 9]=-1
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ufll]=-1
uf12]=+1
u[13]=+1
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u[l5]=-1
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.4636476,
.2449787,
.1243550,
.0624188,
.0312398,
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.0078123,
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.0009766,
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.0000610,
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theta=-0.2954408
theta= 0.1682068
theta=-0.0767719
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theta= 0.0007804
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theta=-0.0000740
theta=-0.0000129

theta= 0.0%fﬁiif



<t
=
o

i . . . 1
restricked iterebion prmbov L Rm Rm KW




L€ [0, Rn=1]  Rm<W

the argle quontization enor

Rl

gm.wws = 9 - Z;'o ol(i) RCSLLY)

the rotatimnal Sequence

N>
sty e {0, 1, . woIy 7TY‘epe'citfom allowed

the M -rotation ama\e

in the (-th jterabion

the directimal Sequenie

All) € €_|; 0, "'\‘(

the direction of the (-th

mro-votokion of ¢ (5t)

K1) W) = ()




the. Toto-tim«Q SCtmchLe

sty e §o0, 1, L WY (036 7]

the directional Sefurenie

)€, o, +1} [1,-1,-1,1]

atan(270) - atan(2™{-3}) - atan(2™{-6}) + atan(2~{-7})
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>>s =0, 3, 6, 7]

>> alpha =[1, -1, -1, -1]

>> sum(atan(2.”(-s) .* alpha))

ans = 0.63761

i

sssc =170 5 7]
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>> alpha =[1, -1, -1, 1]

>> sum(atan(2.7(-s) .* alpha))
ans = 0.63762

>> alpha =[1, 1, -1, -1]

>>s=1[1, 2,4,7]
>> sum(atan(2.”(-s) .* alpha))

ans = 0.63840

0 7.85398163397448e-01

1 4.63647609000806e-01

2 244978663126864e-01

1.24354994546761e-01

6.24188099959574e-02
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7.81234106010111e-03
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3.90623013196697e-03
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1.95312251647882e-03
10 9.76562189559319e-04

11 4.88281211194898e-04
12 2.44140620149362e-04

13 1.22070311893670e-04

| 14 6.10351561742088¢-05

15 3:05175781155261e-05
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#include <stdio.h>
#include <math.h>

#define N 16
#define Rm 8

// conventional cordic
// input initial angle : angle[0]
// ouput residue angles : angle[l] .. angle[N]
[/ ==
void conventional cordic(double a[], double angle[]) {
int k = 0, uk;

printf("* conventional cordic ... \n");

for (k=0; k<N; ++k) {
uk = (angle[k] >=0) ? +1 : -1;

printf(“k=%2d angle[%2d]=%10.7f ", k, k, angle[k]);
printf("uk=%+d ", uk);

angle[k+1] = angle[k] - uk * a[k];

printf("a[%2d]=%10.7f ", k, alk]);
printf(“"angle[%2d]=%10.7f \n", k, angle[k+1]);

int find multiple angle(double a[], double angle[], int k) {
int m, mm;
double residue, minval;

mm = -1;

minval = 1le+100;

for (m=1; m+k<N; ++m) {
if (angle[k] > 0) residue
else residue

angle[k] - (m+l)*a[k+m];
angle[k] + (m+1)*a[k+m];

if (fabs(angle[k+m+1]) >= fabs(residue)) {
if (minval >= fabs(residue)) {
minval = fabs(residue);
mm = m;
}
}
}

return mm;



int main(void) {
double a[N], angle[N+1];
double theta; // = 4*atan(pow(2,-5));

int uk;
int k, i, s;
int m, km;

for (i=0; i<N; ++i) {
a[i] = atan(1l./pow(2, 1));
}

for (s=2; s<3; ++s) {
angle[0] = theta = s * atan(pow(2, -6));
printf(“theta= %2d * atan(pow(2,-6) = %10g \n", s, theta);
conventional cordic(a, angle);

for (k=0; k<N; ++k) {
uk = (theta >=0) ? +1 : -1;

m = find multiple angle(a, angle, k);

if (m> 0) {
km = k+m;
for (i=0; i<=m; 1i++) {
printf("k=%2d theta=%10.7f ", k, theta);
printf("i=%2d uk=%+d m=%2d ", i, uk, m-1i);

theta = theta - uk * a[km];
k++;

printf("a[%2d]=%10.7f, new theta=%10.7g \n", km, a[km], theta);
}
K--;
} else {
printf("k=%2d theta=%10.7f ", k, theta);
printf("i=%2d uk=%+d m=%2d ", 0, uk, m);

theta = theta - uk * a[k];

printf("a[%2d]=%10.7f, new theta=%10.7g \n", k, al[k], theta);
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theta= 0.
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.0007956
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.7853982
.4636476
. 2449787
.1243550
.0624188
.0312398
.0156237
.0078123
.0039062
.0019531
.0009766
.0004883
.0002441
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angle[14]= 0.
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angle[15]=-0.
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theta=-0.7541507
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theta=-0.1661481
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