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r(l) = atan(-27{-0})

r(2) = atan(-27{-1})

r(3) =-atan(-2~{-2}H)

r(4) = atan(-2"{-3})

rcs) =atan(-27"1-4})

r(6) = atan(-27{-5})

r(7) = atan(-27{-6})

r(8) =atan(-2~{-7})

Na r(9) = atan( 0 ) 1

r(10) =atan(2°{-7})

r(11) = atan( 2~{-6}) N eniontionl  (0RDIC
r(12) = atan( 2™~ {-5}) )
r(13) = atan( 27 {-4})

r(14) = atan( 27 {-3})

r(15) =atan( 2~ {-2})

r(1e) = atan( 27 {-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]

s atan(1)

atdrityl)

ans = 0.78540

>> pi/d
ans = 0.78540

>> sum(atan(2.7(-s)) .* mu)
ans = 0.63813

>> 13 * pi/ 32

Y TR

ans = 1.2763




in tams of sti),wy) of AQ

_ b n n Y owe
L CoRkp)C £, 13 Recode.  §4, 0, +1}
0 S)=p  d(o)= +I S)=p  d(o)= 4]
] SU) =] o) = -l SU) =]  a0) =10
2 S) =) dlz) = 4 S) =2 df) = 0
3 S@)=2  d@) = B =3  A@) = -
vi W=y o= W=y  d@)= 0
y D=5 dS)= +i D=5 ad)= 0
4 S) = dy) = - S) =L d(g) = -l
/; S() =1 () =" S) =1 d(y) ="
8 S =3 o=+ S@=3 a@= 0
y Sm) =7 o@) = -l se) =9 d@) =0
I W =p  aly = -\ 8 =p aly = g
1] SU) =) o) = +] S =) o) = 4]
12 Sy =), o) = +) Sy =, iy = /)
[3 S =13 AWy = - SU) =3 oWy = 4
14 D=1 o= 4 AH=1t A= 0
15 S(5) =15 ol(is) = +1 sls) =15 dfis) = 1
S = 0 - 2 M) al) N AR
= - ;io twn"(oag)-f“”) o AQ
= -z B N/

| i=0

2 2 |tw

The effectie  transition number




Angle Ansle

l  Recode Buonti ze
0 SO)=p dd)=+] 0 S)=0  a(0)=+I
| SQ) = o) = O | s S)=3  d()=
2 Sk =1 dly = 2 // Sta=¢  dp)= -l
7 S@)=3  o@)-= - 37 [y5% =1 ap) =
§ W=y o= 0 bl e = sl
) SND=5  dld)= & & / 1SI§) =15 d(s) = 41
boosw=c aw=--1 L[]
A S) =) ae) = Y I /] Vemoving Siipped omple
§ =32 am-0 § [
1 s)=9 am=¢9 9 /]
o W =p  aly = g 0 / l
os=p am=+ 1|
|2 Sth) =|_ oAy = f) 12 /
3 S =13 o) = 9 3 /
R R Iy

W-l=IS sy =ls A=+ 15!




OMentional ony Angle  SKp Y

S =1 o) = +|

L CoRp)C {4, 3 Quant  §4, 0,411 =3 1)
0 SO)=p  A(d) = 11 A ()=p  a0)= +1
J Su)y =} aw) = -l S(P=3 &)= -
2 $) =2 dlz) = 4 SV = o) = -l
3 5(3) =3 o (3) = I N, S(3) =9 O((3) = -1l
3 W=y o= - SUy=p o) = ]
J SND=5  als) = +I v S(€) =15 od(s) = =1
|4 S) =6 ogg) = -l

Wl St) =9 d(m) ="
8 Q=3 Al =+
y W) =9 o= -
o W =p aly = -
|
12

Sy = A = +

("

S =13 oWy = -

=

5(“) =4 d(ll}) =

\

—
o

sis) =15 ol(is) = +1




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

#define N 16

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

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

return ik;

}

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

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

for (i=0; i<N; ++i)
uli] = 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("al[%2d]=%10.7f, new theta=%10.7f \n",
ik, alik], theta);

ulik] = uik;
K++;

}

angle = 0.0;

for (i=0; i<N; ++i) {
angle += ul[i] * a[il;

printf("i=%2d u[%2d]=%+d a[%2d]=%f angle=%f \n",
i, i, ulil, 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=1u[ 1]=+0 a[ 1]1=0.463648 angle=0.785398

i= 2 u[ 2]=+4+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]1=0.062419 angle=0.661043

i=5u[ 5]=-1 a[ 5]=0.031240 angle=0.629803

i= 6 u[ 6]=+0 a[ 6]=0.015624 angle=0.629803

i=7ul 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=11u[11l]=+0a[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






