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On applications of the new educational BASIC

Yutaka, TABUCHI*, Osamu MATSUDAT

Abstract : In this paper, applications of the new educational BASIC which is called
JUSSIN BASIC are introduced. JUSSIN BASIC has the precision of a thousand figures by
the decimal system. From this, we are usually clear of worry to overflow. Moreover, we can
easily draw the graphic of functions. Therefore, we need not get a large amount of knowledge
for the programming.

One of the authors is a student in our college. His first simulation is the study on the
optical orbit in an ellipse by JUSSIN BASIC. By running a simple program of JUSSIN
BASIC, we experience Poncelet’s theorem. Furthermore, this study expands to the study of
a spheroid. We can see that a trajectory is in contact with a spheroid or a hyperboloid with
the help of 3D graphics, and our simulations are very useful for education. Furthermore,
these simulations suggest a direction of study of spheroid with n dimension and a study of
the periodic optical orbit.
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D00y=<22000000000000000000

DEF F(xX)=x/"2

SET WINDOW -4,4,-1,10

DRAW axes

FOR x=-4 TO 4 STEP 0.01
PLOT LINES: x,f(X);

NEXT X

END
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option angle degrees

SET WINDOW -3.5,3.5,-3.5,3.5

IDRAW axes

LET a=3 100
LET Db=2 100
LET c0=60 100
LET 0=200 100
LET n=200 100

SET AREA COLOR 6
PAINT 0,0
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' O0O0O0O0O0
SET AREA COLOR 10 nmooono
FOR t=0 TO 360 STEP 0.5
PLOT LINES: a*cos(t),b*sin(t);
NEXT t
PLOT LINES
PAINT 0,0 §Dooooooooobooon

' O0O0O0O0O0

LET f=sqr(a”2-b"2)

SET POINT STYLE 3 !
SET POINT COLOR 4 !
PLOT POINTS:-f,0;f,0

SET LINE COLOR 1 "§mooooooono
LET x0=a*cos(c0) 'Do000ooooooooo
LET yO=b*sin(c0)
LET f1=f0
nmoogoo.
for i=1 to n mOOO0O0OO0 FOoro0onono
LET zO=tan(f1) 10000000 200000
LET m=y0-x0*z0 1nmooooddmOoQon
LET alpha=1/a”2+z0"2/b/M2!x00000000000CO000OO
LET beta=(2*z0*m)/b"2 xO0OOOOoOoOooooooooo
LET xl1=-beta/alpha-x0 100000000 xOOOx10O0O0O
LET yl=x1*z0+m I00000000y000ylOOOO
if x1-x0>0 then
LET st=0.001 1D00000000O stODOO0O0O
else
LET st=-0.001
end if
for t=x0 to x1 step st
PLOT LINES: x0,y0;t,z0*t+m
next t
I(xl,yl)OOOOoOoooooooo (1,dy)ooo
LET dy=-(b"2/a”2)*(x1/y1)
LET vO=x0-x1 ID0000000 xOOoOovooooad
LET v1=y0-y1 I00000000yO0O0O0OviOoOoOO
LET vm=sqr(v0"2+v1”2) ID0o00oo0oovmOOOO
LET dym=sqr(1+dy”~2) ID000000o0oodvmOOoOO
LET CO=(vO+vl*dy)/(vm*dym)
LET vdyc=ACOS(CO0) 1000000000000 vdycOO OO
LET dyc=ATN(dy) 1000 x0000000dycOOOO

If y1>0 then
LET f1=180+vdyc+dyc



else
LET f1=180-vdyc+dyc
end if
LET x0=x1
LET yO=yl
next i
END
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/*
*000000000000000000
* 0O000000000000000000000
* 00000000000
*
*/
#include <math._h>
#include <stdio.h>
#define OUTPUT_INFO
double cdot( double a[], double b[] );
double clength( double v[] );

/* 0000000000 *

double a = 2.0;
double b = 1.0;
double ¢ = 1.0;
double R = 2.0;

double dt = 0.0001;

/*00ooog */
#define PX (X[0])
#define PY (X[1])
#define PZ (X[2])
#define VX (v[0])
#define VY (v[1])
#define VZ (v[2])
#define SPEED (1.0) /7* + OO OO */

int main( void )

double x[] = { 0.0, -1.9, 0.0 },
v[] = { 3.0, 2.0, 1.5 },
ox[] = { 0.0, -1.9, 0.0 };
int i
#ifdef OUTPUT_INFO
printf( "\n" );
printf( "/*\n"
printf( " * r
printf( " * v
printf( " *\n"

{ %+.21F, %+.201F, %+.20F } \n", PX, PY, PZ);
{ %+.201F, %+.21F, %+.21F } \n", VX, VY, VZ);

"5 21F\n",

-
I N 11N

printf( " * a ad;
printf( " * b = %.2If\n", b );
printf( " * ¢ = %.2If\n", c );

printf( " */\n" );
printf( "\n" );
#endif

double k;

k = clength( v ); k *= SPEED;

for(i1 =0; 1 <3; 1++) {
vLi 1] /= k;

}
while( /700000 * 1) {

10



for( i =0; i <3; i++) {
x[L 1] +=v[1i] *dt;
}
ifC((PX*PX)/ (a*a))+
((PY*PY)/ (b*Db)) +
(Pz*PZz) /7 (c>*c))>(R*R))A
/* 0Jooooog */
for( 1 =0; i <3; i++ ) {
X1 ] -=v[i] *dt;

3
#ifndef _ DEBUG
printf( "Vec( %13.8f, %13.8Ff, %13.8F, %13.8F, %13.8F, %13.8F )\n",
ox[ 0], ox[ 1], ox[ 2], PX, PY, PZ);

#endif
{
double dzx[] = { 0.0, 0.0, 0.0 }, dzy[] = { 0.0, 0.0, 0.0 };
double n[] ={ 0.0, 0.0, 0.0 } r[] = { 0.0, 0.0, 0.0 };
double wv[] = { 0.0, 0.0, 0.0 };
double Kk, I;
/* 000000000ooao */
dzx[ 0 ] =sqrt( R*R - (( PX *PX )/(a*a))

- ((PY*PY)/(b*b)))*(a*a);
dzx[ 2 ] = -c * PX;
dzy[ 1 ] =sqrt( R* R - (( PX *PX )/(a * a))

- (CPY*PY)/(b*b)) > (b*b);
dzy[ 2 ] = -c * PY;
if(PZ<0.0){/*z<00O00O0O0O */

dzx[ 2 ] = -dzx[ 2 ];

dzy[ 2 ] = -dzy[ 2 ];
3
/* 0000000000 dzx x dzy */
NfLO]=dzx[ 1] *dzy[ 2] -dzx[ 2] *dzy[ 1 ];
Nf1]=dzx[ 2] *dzy[ 0] - dzx[ 0 ] * dzy[ 2 ];
Nf2]=dzx[ 0] *dzy[ 1] -dzx[ 1] * dzy[ 0 ];
/* 000000000000 r0OOQ0O *
I = cdot( v, n) / cdot( n, n);
for( 1 =0; 1 <3; i++ ) {

rli J=v[i]-1*nli];

}
#ifdef _ DEBUG_
printf( "Vec( %13.8f, %13.8Ff, %13.8F, %13.8F, %13.8F, %13.8F )\n",
PX, PY, PZ, PX +n[ O], PY+n[1],PZ+n[2]);
printf( "Vec( %13.8f, %13.8F, %13.8F, %13.8F, %13.8F, %13.8F )\n",
PX, PY, PZ, PX + v[ O], PY+Vv[1],PZ+vVv[2]);
printf( "Vec( %13.8f, %13.8F, %13.8F, %13.8F, %13.8F, %13.8F )\n",
PX+v[O],PY+v[1], PZ+Vv[2],
PX+Vv[O]-r[O],PY+V[1]-r[2],PZ+V[2]-r[21]);
#endif
/*0000o00ooog */
k=2%*cdot(v, r) /cdot(r, r);
for( 1 =0; 1 <3; i++ ) {
wli]l=k*r[i]-vVv[il];
}
/* 00000000000 vo woooog */
for( 1 =0; 1 <3; i+t ) {
vii ] =w[il];
}
forCi =0; 1 <3;i++ ) {/A0000000 *
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ox[ 1] =x[i];
}

}
{ ..
static int rpp = 0O;
if( rpp++ == 1500 )
break;
}

}
return O;
éouble clength( double v[] )
{ return sgrt( cdot( v, v ));

%ouble cdot( double a[], double b[] )

returna[ O ] *b[ 0] +
af1]*b[1]+
al 2] *b[2];

}
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