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elementary angle value 
r(1)   = atan(-2^{-0})
r(2)   = atan(-2^{-1})
r(3)   = atan(-2^{-2})
r(4)   = atan(-2^{-3})
r(5)   = atan(-2^{-4})
r(6)   = atan(-2^{-5})
r(7)   = atan(-2^{-6})
r(8)   = atan(-2^{-7})
r(9)   = atan(        0   )
r(10) = atan( 2^{-7})
r(11) = atan( 2^{-6})
r(12) = atan( 2^{-5})
r(13) = atan( 2^{-4})
r(14) = atan( 2^{-3})
r(15) = atan( 2^{-2})
r(16) = atan( 2^{-1})
r(17) = atan( 2^{-0})



>> mu = [1, 0, 0, -1, 0, 0, -1, -1, 0, 0, 0, 1, 0, 0, 0, 1]
>> length(mu)
ans =  16
>> s =[ 0: 15]
>> atan(1)
ans =  0.78540
>> pi/4
ans =  0.78540
>> sum(atan(2.^(-s)) .* mu)
ans =  0.63813
>> 13 * pi / 32
ans =  1.2763









#include <stdio.h>
#include <math.h>

#define N 16

int find_index(double a[], double atheta) {
  int i, ik = N;
  double minval = 1.0e+10;

  for (i=0; i<N; ++i) {
    if (minval > fabs(atheta - a[i])) {
      ik = i; 
      minval = fabs(atheta - a[i]);
    }
  }

  return ik;
}

int main(void) {
  double a[N];
  double theta = 0.63761;
  int ik, uik;
  int k, i;
  int u[N];
  double angle;

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



  k = 0;
  while ((fabs(theta) >= a[N-1]) && (k < N)) {
    ik = find_index(a, fabs(theta));
    
    uik = (theta >= 0) ? +1 : -1;

    printf("k=%2d theta=%10.7f ", k, theta);
    printf("ik=%2d uik=%+d ", ik, uik);

    theta = theta - uik * a[ik];
    
    printf("a[%2d]=%10.7f, new theta=%10.7f \n", 
    ik, a[ik], theta);

    u[ik] = uik;

    k++;
  }

 
  angle = 0.0; 
  for (i=0; i<N; ++i) {
    angle += u[i] * a[i];
    
    printf("i=%2d u[%2d]=%+d a[%2d]=%f angle=%f \n", 
    i, i, u[i], i, a[i], angle);
  }

    

}



k= 0 theta= 0.6376100 ik= 0 uik=+1 a[ 0]= 0.7853982, new theta=-0.1477882 
k= 1 theta=-0.1477882 ik= 3 uik=-1 a[ 3]= 0.1243550, new theta=-0.0234332 
k= 2 theta=-0.0234332 ik= 5 uik=-1 a[ 5]= 0.0312398, new theta= 0.0078067 
k= 3 theta= 0.0078067 ik= 7 uik=+1 a[ 7]= 0.0078123, new theta=-0.0000057 
i= 0 u[ 0]=+1 a[ 0]=0.785398 angle=0.785398 
i= 1 u[ 1]=+0 a[ 1]=0.463648 angle=0.785398 
i= 2 u[ 2]=+0 a[ 2]=0.244979 angle=0.785398 
i= 3 u[ 3]=-1 a[ 3]=0.124355 angle=0.661043 
i= 4 u[ 4]=+0 a[ 4]=0.062419 angle=0.661043 
i= 5 u[ 5]=-1 a[ 5]=0.031240 angle=0.629803 
i= 6 u[ 6]=+0 a[ 6]=0.015624 angle=0.629803 
i= 7 u[ 7]=+1 a[ 7]=0.007812 angle=0.637616 
i= 8 u[ 8]=+0 a[ 8]=0.003906 angle=0.637616 
i= 9 u[ 9]=+0 a[ 9]=0.001953 angle=0.637616 
i=10 u[10]=+0 a[10]=0.000977 angle=0.637616 
i=11 u[11]=+0 a[11]=0.000488 angle=0.637616 
i=12 u[12]=+0 a[12]=0.000244 angle=0.637616 
i=13 u[13]=+0 a[13]=0.000122 angle=0.637616 
i=14 u[14]=+0 a[14]=0.000061 angle=0.637616 
i=15 u[15]=+0 a[15]=0.000031 angle=0.637616 




