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3.1 Stick & BallO [
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3.1.2 spiralU00OO0OOOO
gobbobuogobbobuoooobobbuooobbobuoooobod

def make_spiral(balll,burgers,r0)
sp_ball = []
for j in 0..balll.size-1 do
balli[j][0]
balll[j][1]
balli[j][2]

N <
Il

tmp = Vector([x,0,z]

r = tmp.r
if (r>r0)then
theta = asin(z/r)
t = theta*(180/PI)
if (x<0)then t = 180-t end
if(t<0)then t = 360+t end

xx = r*cos(t*(PI/180))
yy = y+(burgers*(t/360))
zz = r*sin(t*(PI/180))

sp_ball.push Vector[xx,yy,zz]
else
sp_ball.push Vector[x,y,z]
end
end
return sp_ball
end

00000 bal(OCOODODOOOODO)Oburgers(0 0000000 OOODOOO
O000000000) 0 (0000000D0)0000000DODO0O0000O0OD
gogbobobobbouoooooobbobbooooooboboboooooog
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-3.0800000162500001 -5.3347163399999999 13.6513541438166737
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3.2 0OOO0OO
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3.2.1 make tetrall [
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gboooboobboooboobboobo4b00boobbooboo
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1000ooooboobibibilltetra_spiral_cone_number [ [ [ [
gobbbooooobbboooobboboooobobobooooobon
UOMELODODODOODOODOOO10100000000000D00D0O0
O0Dbo0oboOobo0oooboobobbO filel(OOOD0OOO0ODO)NO
ball(O O)0center(0D0)0len(0 OO OOOO

ooo)obooooo

$tetra_spiral_cone_number = 0
def tetra_spiral(filel,ball,center,len)
balll (]
ball2 = []
ball3 (]
count = 0
s =0
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MELODOUOOOOooOoOooooboouoooooboood

filel.printf("global proc tetrahedron")

filel.printf (" (float $x,float $y,float $z,")
filel.printf("float $sx,float $sz)\n{\n")
filel.printf("cone;\n")

filel.printf ("move $x $y $z;\n")

filel.printf("scale $sx 0.0 $sz;\n")

filel.printf("sets -e -forceElement %sSG;\n}\n",tetra_color)

gobbogdgbbboobbuoodbbbuodbbibdlendggnon
ggdddgooooobbobbbbbbbbbbbbododgdag sigc
gobboogoobbboooobboboogsbbuoggnoobuoooooo
gobboodgbbb4d00obbuooobsbuogobbuoooboann
gbobogoboodbboobbuoboogbbuobooobboooo
god4000000000D0D0O00000

tetra = []
tetra_tmp = []
delete_num = []
for ii in 0..ball.size-1 do # UUUUUOUOOOO
for jj in 0..ball[’atom’+ii.to_s].size-1 do
tmp = ball[’atom’+ii.to_s][jj] - center
if (len[0]<tmp.r && tmp.r<=len[1])then
tetra.push [ii,ball[’atom’+ii.to_s][jjl]
if (tetra.size>4)then
max = 0
len_array = []
tetra.each do |vec]|
t_tmp = vec[1] - center
if (t_tmp.r>max)then max = t_tmp.r end
len_array.push t_tmp.r
end
head = len_array.index(max)
tetra.delete_at (head)
end
end

end
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end

gogdgbobbbbbbbbdudooooo 4000obbbbbbodaagao
gobbbogobobobuoooobboood

if (tetra.size!=4)then
filel.printf("n")
return filel

end

gbogbb40b0dbugboobboobbobbobiMayab oo
gbobobbuogoooogbboobbuoogoboboboooooooo
gbobuogbbuogobboobboobobooobbooooobboobo
gobbbogobobd4bbboooobbbuoogbboboooonbo
gboboooboogbooboooboobooobooobbooobobo
gbboobbibdbdvecdataU D OOOO0OUOO OODOOODOOOOOO
gbbogobbuoobboobobobooobboobboobboobo
goboobooogobon

if (tetra.size>=4)then
for i in 0..3 do
if (tetra_tmp[i]>key_length+0.2)then
balll.push tetrali] [1]
count = 1
end
if (tetra_tmp[i]<key_length-0.2)then
ball2.push tetrali] [1]
count = 2
end
end

tri = [[tetral0] [1],tetral[1][1],tetra[2][1]], # OO O OO0
Oooo

[tetra[1] [1],tetral[2] [1],tetral3][1]1],

[tetral[2] [1],tetral[3] [1],tetral0] [1]],

[tetral[3][1],tetral0] [1],tetral1][1]1]]

vec_data =[] # JO0OO0O 0OOOOOO OOOOOO
for k in 0..tri.size-1 do
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x = (trilk] (0] [0] + trilk][1]1[0] + trilk][2][0])/3
y = (trilk][0][1] + trilk][1][1] + trilk]([2][1])/3
z = (trilk][0][2] + trilk][1]1[2] + trilk][2][2])/3

median = Vector[x,y,z] # OO

dir_nor = median - center # U OO UOOOOOOOOODOOO
oognd

= tri[k][1] - tri(k][0] #OOOOOOODO
= tri[k][2] - tri(k][0] #0000 0000
al[1]*b[2]-a[2]*b[1] # -

= a[2]*b[0]-a[0]*b[2] # 0000

z = a[0]*b[1]-a[1]*b[0] # -
normal_vec = Vector[x,y,z] # ODOOOO0O
if (dir_nor [0] *normal_vec[0]<0 ||
dir_nor[1]*normal_vec[1]<0 ||
dir_nor[2]*normal_vec[2]<0)then

normal_vec = normal_vecx*x(-1)

< X T p
I

end
directional_vec = trilk][0] - median
# JO000O0000O0O0O00O0OoOoOooo

vec_data.push [median,normal_vec,directional_vec]
end

# UUO0OUOOO Rotate_Matrix.mw 00
for k in 0..vec_data.size-1 do

flag = 0
vec_data[k] [1] [0]
vec_data[k] [1] [1]
vec_data[k] [1] [2]
len = vec_datalk][1].r
if (1en==0)then next end
thetal = asin(z/len)

X

y
z

tmp = x/(len*cos(thetal))
if(-1.001<=tmp && tmp<-0.999)then
thetald = 1.5707963267949

13



elsif (0.999<=tmp && tmp<1.001)then
thetal3 = -1.5707963267949

else
theta3d = -asin(tmp)

end

if (y<0)then
thetal = thetalx-1
theta3 = theta3x-1
end
xx = thetal*180/PI
zz = theta3*180/PI

ro_x = Vector[cos(theta3),sin(theta3),0]
#0 O OO xO0000
ro_z = Vector[sin(theta3)*sin(thetal),
(-1)*cos(theta3)*sin(thetal),
cos(thetal)]
#0000 =zO0O0OOO
dir = (vec_datalk] [2])*(1/vec_datalk][2].r)
# J00000d0d0oooooooon
flag = 0
# dir00000xz000O0O0aOOOOOOOO
kk = [1,-1]
array = []
for iii in 0. .kk.size-1 do
tx = ro_x*kk[iii]
tz = ro_z
1x = tx.r
1z = ro_z.r
1d = dir.r
inner = (dir[0]*tx[0]+dir[1]*tx[1]+dir[2]*tx[2]) # O[O
if(-1.001<=inner && inner<-0.999)then
thetaX = 3.141592654
elsif (0.999<=inner && inner<1.001)then
thetaX = 0.0
else
thetaX = acos(inner/(1x*1d))
end
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#thetaX = acos(inner/(1x*1d))
if(iii==0)then theta2 = thetaX end
inner = dir[0]*tz[0]+dir[1]*tz[1]+dir[2]*tz[2] # OO
if(-1.001<=inner && inner<-0.999)then
thetaZ = 3.141592654
elsif (0.999<=inner && inner<1.001)then

thetaZ = 0.0
else

thetaZ = acos(inner/(1z*1d))
end

gg = (thetaX+thetaZ)*180/PI
if (gg<=91 && gg>-1)then
flag = 1
end
end
if(flag==1)then # , 00000000000 DO0OOOCOOODOO
theta2 = theta2x-1
end
yy = theta2*180/PI

tmp_sub = (tril[k][1] + tril[k][2])*0.5
tmpl = (tri[k] [0] + tmp_sub)*0.5
tmp2 = (trilk][1] - trilk][2])%0.5

gobbobuoooobbbuoooobobuooooboboboooon

$tetra_spiral2_cone_number += 1
cc = $tetra_spiral2_cone_number
if (count == 0)then
filel.printf("tetrahedron(%7.9f,%7.9f,%7.9f,"
,tmp1[0],tmp1[1],tmp1[2])
filel.printf ("%7.9f,%7.9f) ;\n"
, (tmpl-tmp_sub) .r,tmp2.r)
filel.printf("rotate -r -os %3.9f 0 %3.9f nurbsCone’d ;\n"

,XX,ZZ,CC)
filel.printf("rotate -r -os 0 %3.9f O nurbsCone’d ;\n"
, Yy ,cc)

end

15



end
end

return filel

end
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