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int n;
struct { double x, y, r; }
a[Max_Circle];
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void remove_ contained circles (void)
{

int k, i, j;

double d;

k = 0;
for (i 0; i < n; i++) {
=0; J <mn; j++) {
i ==73)

continue;

for (j
if (

d = distance(alil .x, alil.y,
aljl.x, aljl.y);
if (ali]l.r <= alj]l.r-d)
break;

}

if (3 >= n) {
alk] = alil;
k++;

}
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HlE, ZH0EFM LRI V).

double distance (double x1, double y1,
double x2, double y2)

{

return (sgrt((xl-x2)*(x1-x2)+
(yl-y2)*(yl-y2))

)i
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void connect circles (void)
{

int 1, Jj;

double d, t, s;

for (i = 0; 1 < n; i++) {
for (3 = 0; j < n; j++) {
angle[i] [j] = 1.0e+10;
if (1 == jJ)
continue;
d = distance(alil .x, ali].y,
aljl.x, aljl.y);
acos((alil .r-aljl.r)/d);
s = atan2(alj].y-alil.y,
aljl.x-alil .x);

angle[i] [j] = s+t;
if (angle[i] [j] < 0.0)
angle[i] [j] += 2.0*M_PI;

Koo 7o B EARICB T A L, B angle (ZFL
#3%. angle DEFIIROLEBY TH 5.

double angle[Max Circle] [Max Circle];

Bt%) angle O EFRICZIE, FNEFNLo@EEED
AEX AND. EEREFC RV E EE, FFFICK
ERMEEANTHEL (29 LTBITIR, BROFHHEOHR
BIZHB%\), 2200RTOH) L, ENETOF T,



HIPMFOMOESTTH 5.
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double trace_ path(void)
{
int s, 1, j, p;
double t, new_t, max;
double x1, x2, yl, y2;
double length;

0; 1 < n; 1i++)

il .x+alil.r > max ||
[1] .x+a[i] .r == max &&
[i]l.y < als].y)) |
i

als] .x+als].r;

—~ O |
o

for (3 = 0; J < n; j++)
if (angle[i] [j] <= t &&
angle[i] [§] >= max)
p=13;
max = anglel[i] [§];
}
if (p < 0) {
length += t*al[s].r;
return (length);
1
new t = anglelil [p];
length += (t-new _t)*ali].r;
t = new_t;
x1 = ali] .x+al[i] .r*cos(t);
x2 = alp] .x+alp] .r*cos(t) ;
vyl = al[i].y+ali] .r*sin(t);
y2 = alpl .y+alpl .r*sin(t);
length += distance(x1l, y1l, x2, y2);
i=p;
}
}
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double approximate path length (void)
{
double x[Partition+1l], y[Partition+1];
int «circle id[Partition+1];
int k, 1i;
double unit_ angle, angle, c, s;
double max, w, length;
unit angle = 2.0*M PI/Partition;
for (k = 0;
angle = unit_ angle*k;

k < Partition; k++) {

c = cos(angle) ;
s = sin(angle) ;

-1.0e+10;
i=0;

ma
fo

Box
I —

i < n; i++) |
w c*al[i] .x+s*a[i] .y+ali] .xr;
if (w > max) {
max = w;
x[k] = ali] .x+c*ali] .r;
vkl = ali] .y+s*al[i].r;
circle_id[k] = i;

}
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}
}

x[Partition] = x[0];
y[Partition] = y[0];
circle_id[Partition] = circle_id[0];

length = 0.0;
for (k = 0; k < Partition; k++) {
if (circle_id[k] == circle_id[k+1])
length += alcircle_id[k]].r*
unit_angle;
else
length += distance(x[k], yI[k],
x[k+1], ylk+1]1);

}

return (length);
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5
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