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GENERATION OF NON-PERIODIC PATTERNS BY SELF-SIMILAR OPERATION

% * *
Yasunari WATANABE, Takashi SOMA and Masanori IDESAWA

* * %
Information Science Laboratory, Crystal Physics Laboratory
The Institute of Physical and Chemical Research

2-1 Hirosawa, Wako-shi, Saitama 351-01 Japan

Since the discovery of Al-Mn alloy showing icosahedral phase symmetry, Penrose
pattern has been drawing much attention because of its property useful for modeling
such metal. We discuss the method of self-simllar transformation to generate two-
dimensional non-periodic or quasi-periodic patterns like Penrose pattern. No algo-
rithm is known for finding the rules of dividing the basic pattern for the self-
similar transformation generating patterns of n-fold symmetry. We try to classify
the dividing rules with the aim of obtaining the above algorithm
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#include <stdio.h>
#include <math.h>
#include "plotmax.h"

float pi,pil5,pi25,pi35,pid5,a,al,b,bl;
float min_length;
float xorg,yorg:

main(axgc,argv)
int arge;

char *argv[];

{

long atoi():
double atof(),atan(),cos(),pow();
float length,angle,gen,angledeg,xstart=10,ystart=20;

pi = atan(l.)*4.;

pils = pi/5.;

pi25 = pils*2,;

pi35 = pi15*3.;

pid5 = pil5*4.;

a = 2.*cos(pilb);

al = 1./a; /* al = 0.618034... */
b = 2.*cos(pi25);

bl = 1./b;

length = atof (argv([1]):

length = 2*length*cos (pil5);

angledeg = atof (argv([2]):

angle = angledeg*pi/180.;

gen = atof (argv[3]);

min_length = length*pow(al, gen) + 0.001;

plots():

symbol (5.,0.,3.,"parameters: len=",0.,0);
number(999.,0.,3.,1length,0.,1);

symbol (999.,0.,3.,", ang=",0.,0);

number (999.,0.,3.,angledeg,0.,1);

symbel (999.,0.,3.,", gen=",0.,0);

number (999.,0.,3.,gen,0.,-1);

plot (xstart, ystart, -3);
if (strlen(argvi4])) {

xorg = X0;
yorg = Y0:

penrose (length, angle, 1, 1);
penrose (length, angle, 1, -1):

plot(0.,0.,999);

penrose (length, angle, type, sign)
float length,angle;

int type,sign;
{

if (type == 1) {

if (length < min_length) {
draw_line(length*al, angle+sign*pils);
draw_line(length*al, angle-sign*pil5);
move_line(length, angle+pi);

} else {
move_line (length*al, angle+sign*pil5);
penrose (length*al, angle-sign*pid45, 1, sign);
penrose (length*al*(l.-al), angle-sign*pil5, 0, -sign);
move_line(length*al, angle-sign*pil5);
penrose (length*al, angle+sign*pi, 1, -sign):
move line(length, angle+pi);

}

} else {

if (length < min_length*(1. - al)) {
draw_line (length*bl, angle+sign*pi25
draw_line (length*bl, angle~sign*pi25
move line(length, angle+pi):

} else {
move_line(length*bl, angle+sign*pi25);
penrose (length*bl, angle-sign*pi35, 1, sign):
move_line (length*bl, angle-sign*pi25);
penrose (length*bl*(1.-al), angle+sign*pi35, 0, sign):
move_line(length, angle+pi):

)i
)i

}
draw_line (length, angle)
float length,angle;
{
double sin(),cos{);
plot (length*cos (angle), length*sin(angle), -2);
move_line (length, angle)
float length,angle;
{

double sin(),cos();

plot (length*cos (angle), length*sin(angle), -3);



