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if (dist(small_x,small_y,large_x,large_y) < small_r + large_r) {

Ud pre_v = v;

pre_V = V;

v = (2*Mxpre_V-M*pre_v+m*pre_v)/(M+m) ;

v

(M*pre_V-pre_V*m+2*m*pre_v)/(M+m) ;
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if (dist(small_x,small_y,large_x,large_y) < small_r + large_r) {
0 small_x = small_x - ((small_r + large_r)
0 -dist(small_x, small_y, large_x, large_.y)) / 2;

large_x = large_x + ((small_r + large_r)

-dist(small_x, small_y, large_x, large_y)) / 2;

pre_v = v;

pre_V V;

v = (2*M*pre_V-M*pre_v+m*pre_v)/(M+m) ;

V

}
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datal[rear % N] = small_x;

datal[rear % N] = large_x;

if (rear % 50==0){

ytics[rearyN]
}

elseq

rear;

ytics[rearN]
}

if(rear > N){

Il
(@)

front = rear % N + 1;

}

locus();
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void locus(O{
int j = 0;
for(int i = front; ; i++, j++) {
i=1i%N;
j=3mN
println("jlen=", j);
if(i == rear % N) {
break;
}
stroke(0, 0, 255);
line(datalil,500-j,datal[(i+1)%N],500-j);
stroke (255, 0, 0);
line(data1[i],500-j,datal[(i+1)%N],500-j);
if (ytics[1]1=0){
stroke(0, 0, 0);
1ine(250,500-j,750,500-3) ;
£i11(0);
text (ytics[i], 200, 500-j);
£i11(255) ;
}
if (rear < 300){
£i11(0);
text (0, 200, 500);

£i11(255);

rear++,;
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for (int i=0; i < X; i++){

radian = random(TWO_PI);

cos(radian);

vx_palil

vy_pali]l = sin(radian);

};
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for (int i = 0; i < X; i++) {
float randl=random(1);

float rand2=random(1);

vx_pali] = sqrt(k*T/particle_m)*sqrt(-2*log(randl))*cos(24PI*rand?2) ;
vy_pali]l = sqrt(k*T/particle_m)*sqrt(-2*log(randl))*sin(2+PI*rand?2) ;

}
N /

XOOOoOooooooooood particlemOxOOO00000O vxpalyOOooonO
OvypalOO0OOD0OOODOOOKOOODOO THOOD 100000 randl,rand2000
00200000000000000 (3.11)0(3.12)0 0000000000000 ooo
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void keyPressed() {
if (key == ’¢’) {
saveFrame ("capture-####.png") ;
}
if (key ==’ ’) {
if (hide == true) {
hide
} else {
hide

false;

true;

if (key == ’17) {
if (locus_hide == true) {
locus_hide = false;

} else {

locus_hide true;

if (key == ’p’) {
if (pause == true) {
noLoop() ;
pause = false;
} else {
loop();
pause = true;

}r %
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Al OOOOOO

int X=15000;
float particle[][] = new float[X][2];
float pre_particle[][] = new float[X][2];

float pollen_x = 450;
float pollen_y = 250;
float pollen_r = 50;

float pre_pollen_x;

float pre_pollen_y;

float [] test_x = new float [X];

float [] test_y = new float [X];

float [] vx_pa = new float [X];

float [] vy_pa = new float [X];
float vx_pol = 0, vy_pol = O;

1.0e-16, particle_m = 18/(6.02*pow (10, 23));

float pollen_M
float radian;
float Px, Py, px, py;

float Px1, Pyl, pxl, pyl;

float alpha, par_slope, pol_slope, plus, minus;
float pre_vx_pol, pre_vy_pol;

float E_total;

float sumx=0, sumy=0;
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float k = 1.38e-23;
float T = 300;

int NUM = 500;

int L = 250;

float datax[] new float[NUM];

float datay[] = new float[NUM];

int xtics[] = new int[NUM];

int ytics[] = new int[NUM];

float data_x[] new float[L];

float data_y[] = new float[L];
int front = 0;
int rear = O;
int first = 0;

int last = O;

boolean hide = true;
boolean locus_hide = true;

boolean pause =true;

float N = O;

float R = 8.31;
float u = 8.55e-5;
float t = 0;

float scale = 1.708e-6;

float sigmax,sigmay,sigmaxy;

PrintWriter output,outputl,output2,output3;

void move() {

for (int i=0; i < X; i++)
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particle[i] [0] = particle[i][0] + vx_palil;

particle[i] [1] particlel[i] [1] + vy_palil;

pre_particle[i] [0] = particle[i] [0] - vx_palil;

pre_particle[i] [1] = particle[i][1] - vy_palil;

pollen_x = pollen_x + vx_pol;

pollen_y = pollen_y + vy_pol;

pre_pollen_x = pollen_x - vx_pol;

pre_pollen_y = pollen_y - vy_pol;

par_slope = (particle[i] [1] - pre_particlel[i][1]) / (particlel[i] [0]
- pre_particle[i] [0]);

if (particle[i] [0] >= 600)
{
particle[i] [0]

600;
particle[i] [1]

(par_slope * 600) - (par_slope * pre_particlel[i] [0])
+ pre_particle[i] [1];
vx_pali]l = vx_palil * -1;

}

if (particle[i] [0] <= 300)

{
particle[i] [0]

300;

particle[i] [1] (par_slope * 300) - (par_slope * pre_particle[i] [0])
+ pre_particle[i] [1];
vx_pali] = vx_pali] * -1;

}

if (particlel[i] [1] >= 400)

{

particle[i] [1]

400;

particle[i] [0] (400-pre_particle[i] [1]+par_slope*pre_particle[i] [0])
/ par_slope;

vy_pali] = vy_pal[i]l * -1;
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if (particlel[i] [1] <= 100)

{
particle[i] [1] = 100;
particle[i] [0] = (100-pre_particle[i] [1]+par_slope*pre_particle[i] [0])
/ par_slope;
vy_pali] = vy_pal[il * -1;
}

// pollen collision
if (pollen_x + pollen_r >= 600)

{
vx_pol = vx_pol * -1;
b
if (pollen_x - pollen_r <= 300)
{
vx_pol = vx_pol * -1;
b
if (pollen_y + pollen_r >= 400)
{
vy_pol = vy_pol * -1;
}
if (pollen_y - pollen_r <= 100)
{
vy_pol = vy_pol * -1;
}

if (dist(particlel[i] [0], particle[i][1], pollen_x, pollen_y) <= pollen_r)
{

pre_vx_pol = vx_pol;

pre_vy_pol = vy_pol;

vx_pol = (pollen_M*pre_vx_pol-pre_vx_pol
*xparticle_m+2*particle_m*vx_pal[i])/(pollen_M+particle_m);

vy_pol = (pollen_M*pre_vy_pol-pre_vy_pol*particle_m+2*particle_m

*xvy_palil)/(pollen_M+particle_m);
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plus = (par_slopexpar_slopexpre_particlel[i] [0]+par_slope*pollen_y
-par_slopexpre_particle[i] [1]+sqrt(par_slope*par_slope*pollen_r
*pollen_r-par_slope*par_slope*pollen_x*pollen_x+2*par_slope
*xpar_slope*pollen_x*pre_particle[i] [0] -par_slope*par_slope
xpre_particle[i] [0] *pre_particle[i[0]+2*par_slope*pollen_x
*pollen_y-2*par_slope*pollen_xx*pre_particle[i] [1]
-2*par_slopex*pollen_y*pre_particle[i] [0]+2*par_slope
*pre_particle[i] [0] *pre_particle[i] [1]+pollen_r*pollen_r
-pollen_y*pollen_y+2*pollen_y*pre_particle[i] [1]

-pre_particle[i] [1]1*pre_particle[i] [1])+pollen_x)

/ (par_slope*par_slope+1) ;

minus = -(-par_slopexpar_slopex*pre_particle[i] [0]-par_slope
*pollen_y+par_slopexpre_particle[i] [1]+sqrt(par_slope*par_slope
*pollen_r*pollen_r-par_slope*par_slope*pollen_x
*pollen_x+2*par_slopex*par_slope*pollen_x*pre_particle[i] [0]
-par_slope*par_slope*pre_particle[i] [0]

*xpre_particle[i] [0] +2*par_slope*pollen_x*pollen_y-2*par_slope*pollen_x
*xpre_particle[i] [1]-2*par_slope*pollen_y*pre_particle[i] [0]
+2xpar_slopexpre_particle[i] [0]*pre_particle[i] [1]+pollen_r*pollen_r
-pollen_y*pollen_y+2*pollen_y*pre_particle[i] [1]-pre_particle[i] [1]
*xpre_particle[i] [1])-pollen_x)/(par_slope*par_slope+1);

if (abs(particle[i] [0]-plus) < abs(particlel[i] [0]-minus) ||
abs(particle[i] [0]-plus) == abs(particle[i] [0]-minus))
{

particle[i] [0]

plus;

particle[i] [1] (par_slope * plus)-(par_slope * pre_particle[i] [0])
+ pre_particle[i] [1];

}

if (abs(particle[i] [0]-plus) > abs(particlel[i] [0]-minus))

{

particle[i] [0]

minus;

particle[i] [1] (par_slope * minus)-(par_slope * pre_particle[i] [0])

+ pre_particle[i] [1];
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}
vx_pali]=(2*pollen_M*pre_vx_pol-pollen_M*vx_pal[i]+particle_m*vx_pali])
/(pollen_M+particle_m) ;
vy_pali]=(2*pollen_M*pre_vy_pol-pollen_ M*vy_pal[i]+particle_m*vy_palil)
/(pollen_M+particle_m) ;

}

E_total = pollen_M*(vx_pol*vx_pol)+pollen_M*(vy_pol*vy_pol)

+particle_m* (vx_pal[il*vx_pal[i])+particle_m*(vy_pal[il*vy_palil);

if (hide==false) {
stroke (188, 226, 232);
ellipse(particle[i] [0], particlel[i] [1], 1, 1);

void locus() {

int num = O;

for (int i = front;; i++, num++) {
i =1 % NUM;
num = num % NUM;
if (i == rear % NUM) {

break;

}
stroke (255, 0, 255);
line(datax[i], datay[i], datax[(i+1)%NUM], datay[(i+1)%NUM]);

num =0;
for (int i = first;; i++, num++) {
i=1i9% L;
num = num % L;
if (i == last % L) {
break;
}
stroke(0, 0, 255);
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line(data_x[i], 670-num, data_x[(i+1)%L], 670-num);
stroke (255, 0, 0);
line(900-num, data_y[i], 900-num, data_y[(i+1)%L]);
stroke(0, 0, 0);
line (450, 670, 450, 420);
line (650, 250, 900, 250);
if (xtics[i] != 0)
{
£i11(0);
text (xtics[i], 200, 670-num);
text(ytics[i], 900-num, 100);
£i11(255);
stroke(0, 0, 0);
1line(300, 670-num, 600, 670-num);
1ine (900-num, 100, 900-num, 400);

void sum() {

float tmpx,tmpy;

if (last % 100 ==0){
sumx=0;
sumy=0;
tmpx = vx_pol*scale * vx_pol*scale;
sumx = sumx + tmpx;
tmpy = vy_pol*scale * vy_pol*scale;
sumy = sumy + tmpy;
calc(sqrt (sumx+sumy)) ;
output3.println(N);

} else {

tmpx = vx_pol*scale * vx_polxscale;

sumx = sumx + tmpx;

tmpy = vy_pol*scale * vy_polxscale;
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sumy
}

sigmax = sigmax + tmpx;

sumy + tmpy,;

sigmay = sigmay + tmpy;

sigmaxy = sigmaxy + tmpx + tmpy;

void calc(float x) {
println (Mkxskkkskkkkkk") ;
println(x);
t =0.1;
N=(t/ (x*x))* ((R*T)/(3*PI*u*pollen_r));

void keyPressed() {
if (key == ’c¢’) {
saveFrame ("capture-####.png") ;
}
if (key == ’) {
if (hide == true) {

hide = false;
} else {
hide = true;
}
}

if (key == ’17) {
if (locus_hide == true) {

locus_hide = false;

} else {

locus_hide true;

if (key == ’p’) {
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if (pause == true) {
noLoop() ;
pause = false;

} else {
loopQ);

pause = true;

void setup() {
output = createWriter("sigmax.txt");

outputl = createWriter("sigmay.txt");

output2 = createWriter("sigmaxy.txt");

output3 = createWriter("N.txt");

size (1000, 700);
background (255) ;
stroke(0, 0, 256);
frameRate (60) ;
rect (300, 100, 300, 300);
for (int i=0; i<X; i++) {

particle[i] [0] = random(300, 600);

particle[i] [1] = random(100, 400);

while (dist(particle[i] [0], particle[i][1], pollen_x, pollen_y)

<= pollen_r)

{

particle[i] [0]

random (300, 600);

particle[i] [1]
}
stroke (188, 226, 232);

random (100, 400);

ellipse(particle[i] [0], particlel[i][1], 1, 1);
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/*xfor (int i=0; i < X; i++){

radian = random(TWO_PI);

vx_pali] = cos(radian);
vy_pali] = sin(radian);
I/

for (int i = 0; i < X; i++) {
float randl=random(1);
float rand2=random(1) ;
vx_pali] = sqrt(k*T/particle_m)*sqrt(-2*log(randl))*cos(2*xPI*rand2) ;
vy_pali]l = sqrt(k*T/particle_m)*sqrt(-2*log(randl))*sin(2*¥PI*rand2);

void draw() {

background (255) ;
stroke(0, 0, 256);

println(E_total);

rect (300, 100, 300, 300);

stroke(256, 0, 0);

ellipse(pollen_x, pollen_y, pollen_r*2, pollen_r*2);
datax [rear,NUM]

pollen_x;

datay [rear%NUM] = pollen_y;
data_x[lastL] = pollen_x;
data_y[last%L] = pollen_y;

if (rear > NUM)

{
front = rear % NUM + 1;
println("front=", front);
println("rear=", rear);

}

if (last > L)

{
first = last % L + 1;
println("first=", first);
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println("last=", last);
}

if (last % 100 == 0)

{
xtics[last)L] = last;
ytics[last%L] = last;

} else

{
xtics[last%L] = 0;
ytics[last%L] = 0;

}

if (locus_hide==false){
locus();

}

sum() ;

output.println(sigmax) ;
outputl.println(sigmay) ;
output2.println(sigmaxy) ;
if (rear == 1500){
output.flush();
output.close();
outputl.flush();
outputl.close();
output2.flush();
output2.close();
output3.flush();
output3.close();

}

rear++;

last++;

move () ;

£i11(0);

textSize (20);

text ("E="+E_total, 620, 540);
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text ("N="+N, 620, 500);

text ("dx"2="+(vx_pol*vx_pol), 620, 560);

text ("dy~2="+(vy_pol*vy_pol), 620, 580);

text ("sqrt(dx"2+dy~2)="+sqrt (vx_pol*vx_pol+vy_pol*vy_pol), 620, 600);
£111(255);

A2 200000

float large_x = 500;

float large_y 100;

float large_r =25;

float M = 1;

float small_x = 300;
float small_y = 100;
float small_r = 10;

float m = 1;

float V = 0;

float v = 10;

float pre_v, pre_V;

float total, e_total, e;

int N = 300;

float datal[] = new float[N];
int front = 0;

int rear = O;

float datal[] = new float[N];

int ytics[] = new int[N];
{0,50,100,150,250%};

int framel[]

int k = 0;
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int k_front=0;

int k_rear=4;

boolean pause = true;

void keyPressed() {
if (key == ’c’){

saveFrame ("capture-####.png") ;

if (key == ’p’) {

if (pause == true) {
noLoop() ;
pause = false;

} else {
loop();

pause = true;

void move() {
datal[rear % N] = small_x;
datal[rear % N] = large_x;
if (rear % 50==0){

ytics[rear’N] = rear;

}

elseq{
ytics[rear%N] = 0;

}

if (rear > N)

{
front = rear % N + 1;
println("front=", front);
println("rear=", rear);
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¥

locus();

// front = front + 1;

pre_v = v;
pre_V = V;
if (large_x - large_r < 250)

{
large_x = 250 + large_r + (large_r - (large_x - 250));
V=V=x-1;

}

if (large_x + large_r > 750)

{
large_x = 750 - large_r - (large_r - (750-large_x));
V=V=x-1;

}

if (small_x - small_r < 250)

{

small_x = 250 + small_r + (small_r - (small_x - 250));
v=vx*x —-1;

}

if (small_x + small_r > 750)

{

small_x = 750 - small_r - (small_r - (750-small_x));
v =v x -1;
}
if (dist(small_x, small_y, large_x, large_y) < small_r + large_r)
{
small_x = small_x - ((small_r + large_r)
-dist(small_x, small_y, large_x, large_y)) / 2;

large_x = large_x + ((small_r + large_r)

-dist(small_x, small_y, large_x, large_y)) / 2;

pre_v = v;
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pre_V = V;
v = (2*xM*pre_V-M*pre_v+m*pre_v)/(M+m) ;
V = (Mxpre_V-pre_V*m+2*m*pre_v)/(M+m) ;

e_total = 0.5*%M*xV*V + 0O.b5*m*v*v;

e = abs(V - v)/abs(pre_V - pre_v);
large_x = large_x + V;

small_x = small_x + v;

void locus()
{
int j = 0;
for(int i = front; ; i++, j++)
{
i=1%Y%N;
I=3hN
println("jlen=", j);
if(i == rear % N)
{

break;

// println("data=", datal1]);
stroke(0, 0, 255);
line(data[i],500-j,data[(i+1)%N],500-7);
stroke (255, 0, 0);
line(datai[i],500-j,datal[(i+1)%N],500-3);
if (ytics[i]!=0){
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stroke(0, 0, 0);
line(250,500-3j,750,500-3);
£i11(0);
textSize (16);
text(ytics[i], 200, 500-j);
£i11(255) ;

}

if (rear < 300){
£i11(0);
textSize(16);
text (0, 200, 500);
£i11(255);

}
rear++;

println("rear=", rear);

void setup() {

size (800, 600);

background (255) ;

frameRate (60) ;

stroke(0, 0, 0);

rect (250, 50, 500, 100);

rect (250, 200, 500, 300);

stroke(0, 0, 255);

ellipse(small_x, small_y, small_r*2, small_rx2);
stroke (255, 0, 0);

ellipse(large_x, large_y, large_r*2, large_rx2);

void draw() {
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background (255) ;
stroke(0, 0, 0);
rect (250, 50, 500, 100);
rect (250, 200, 500, 300);
for(int i = 0; i < 10;i++)
{
line (50%i+250,200,50*i+250,500) ;

// float V = 0;

//float v = 10;

£i11(0);

textSize (20);

text ("M="+M, 10, 200);
text("m="+m, 10, 220);

text ("V_M="+V, 10, 240);
text("v_m="+v, 10, 260);

text ("MV="+(M*V), 10, 280);

text ("mv="+(m*xv), 10, 300);

total =M * V +m *x v;

text ("total="+total, 10, 320);
text ("E_total="+e_total, 10, 340);
text("e="+e, 10, 360);

£i11(255);

//

move () ;

stroke(0, 0, 255);
ellipse(small_x, small_y, small_r*2, small_rx2);
stroke (255, 0, 0);

ellipse(large_x, large_y, large_r*2, large_rx2);
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