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#include<stdio.h>

#include<stdlib.h>

#include<time.h>

#include<math.h>

#define const1 0.021075

#define const2 0.046937

int randP();

double random2();

double naiseki(double x[], double y[]);

double absolute(double x[], double y[]);

double absolute2(double x[]);

int kettei(double kakuritsu);

double hokaku(double x[], double y[], double E);

double phot(double E);

double compt(double E);

double comptH(double nagasa, double E);

double nishina(double cosin, double E);

main()

{

int m, i, N;

int owari;

int count=0, count1=0, count3=0;

double x[3], x2[3];

double a, b, c;

double y[3], z[3];

double z2[3];

double distance=30.0, width=10.0, height=27.5, length=55.0, length2=170.0;

double radius=29.0;

double E=500.0;

double hojoX, hojoY;

double houkou[3];
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double norm;

double cosin;

double hokaku1=0, hokaku3=0.0;

double touka1, touka3;

double hokakuSUM = 0.0;

double answer;

scanf("%d", &N);

srand((unsigned int)time(NULL));

for(m=0;m<N;++m)

{

for(i=0;i<=2;++i)

x[i]=0.0;

while(x[0]==0.0 && x[1]==0.0 && x[2]==0.0){

for(i=0;i<=2;++i)

x[i]=(double)randP();

while(sqrt(x[0]*x[0]+x[1]*x[1]+x[2]*x[2])>10000.0){

for(i=0;i<=2;++i)

x[i]=(double)randP();

}

}

E = 500.0;

if(x[0]>0.0){

y[0] = distance;

y[1] = x[1] * distance / x[0];

y[2] = x[2] * distance / x[0];

if(sqrt(pow(y[1],2)+pow(y[2],2))<=radius

&& 0.0-height<=0.0-y[2] && 0.0-y[2]<=height

&& 0.0-width<=0.0-y[1] && 0.0-y[1]<=2.0*height-width){

z[0] = (distance + length);

z[1] = x[1] * z[0] / x[0];

z[2] = x[2] * z[0] / x[0];

if(sqrt(pow(z[1],2) + pow(z[2],2)) <=radius)

/* �! #"$��%'&'( NaI ��)�	�*,+-�."�/ */

27



hokaku1 = hokaku(y, z, E);

else{ /* 02143�5�6�798;:�<93�=�>? */

z[0] = x[0] * radius / sqrt(pow(x[1],2) + pow(x[2],2));

z[1] = z[0] * x[1] / x[0];

z[2] = z[0] * x[2] / x[0];

hokaku1 = hokaku(y, z, E);

}

/* @�� NaI 	BABC�
�+ED�F��HGJI�K��H��
,6� */

if(y[1] < 0.0-width)

{

z2[1] = 0.0 - width;

z2[0] = z2[1] * x[0] / x[1];

z2[2] = z2[1] * x[2] / x[1];

touka1 = 1.0 - hokaku(y, z2, E);

hokaku1 = hokaku1 * touka1;

}

if(width < y[1])

{

z2[1] = width;

z2[0] = z2[1] * x[0] / x[1];

z2[2] = z2[1] * x[2] / x[1];

touka1 = 1.0 - hokaku(y, z2, E);

hokaku1 = hokaku1 * touka1;

}

/* L�L�
MGON�P�	RQ2S�T
-U�V�W�X9(�YZLE,[�3E\^]`_a� */

owari = 0;

count1 = 0;

while(owari != 1){

if(kettei(hokaku1) == 0) /* bc[�G�5B
?+-�2Ged,>a] */

owari = 1;

else{

if(kettei(phot(E)/(phot(E)+compt(E))) == 1)

{

owari = 1;

count1 = 1; /* U�V�W�X#���HGed,>#] */

}

else{ /* f�gT�Zh�gji�k�	�5�+-�Rl�m */

hojoY = 2.0;
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hojoX = 0.0;

while(hojoY > comptH(hojoX, E)) /* n?oEpM/4��� */

{

hojoY = random2();

hojoX = absolute(y, z) * random2();

}

norm = absolute(y, z);

for(i=0;i<=2;++i) /* q�r.�Rs�t */

{

houkou[i] = z[i] - y[i];

y[i] = (z[i] - y[i]) * hojoX / norm + y[i];

}

hojoY = 7.0;

cosin = 1.0;

while(hojoY > nishina(cosin, E)) /* n9oEpM/4��� */

{

hojoY = 2.0 * random2();

for(i=0;i<=2;++i)

x2[i] = 0;

while((x2[0]==0 && x2[1]==0 && x2[2]==0)

|| absolute2(x2)>10000.0)

for(i=0;i<=2;++i)

x2[i] = (double)randP(); /* uwv���x�y */

cosin = naiseki(houkou, x2) / absolute2(x2) / norm;

}

/* z�1|{B}�=B~H�R���' */

for(i=0;i<=2;++i)

z[i] = 0.0;

/* x=distance 3'�E=B~ */

if(x2[0]<0)

{

z2[0] = distance - y[0];

z2[1] = z2[0] * x2[1] / x2[0];

z2[2] = z2[0] * x2[2] / x2[0];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(sqrt(pow(z2[1],2)+pow(z2[2],2))<=radius)

for(i=0;i<=2;++i)

29



z[i] = z2[i];

}

if(x2[0]>0)

{ /* x=distance+length 3���=B~ */

z2[0] = distance + length - y[0];

z2[1] = z2[0] * x2[1] / x2[0];

z2[2] = z2[0] * x2[2] / x2[0];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(sqrt(pow(z2[1],2)+pow(z2[2],2))<=radius)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(z[0]==0 && z[1]==0 && z[2]==0)

{ /* 0�143�5�6�798��� ?3���=B~ */

a = pow(x2[1],2) + pow(x2[2],2);

b = x2[1]*(x2[0]*y[1]-x2[1]*y[0])+x2[2]

*(x2[0]*y[2]-x2[2]*y[0]);

c = pow((x2[0]*y[1]-x2[1]*y[0]),2)

+pow((x2[0]*y[2]-x2[2]*y[0]),2)-pow(radius*x2[0],2);

if((pow(b,2)-a*c)<0)

z[0] = 0.0;

else

{

if(x2[0]>0)

z[0] = (-b + sqrt(pow(b,2)-a*c))/a;

else

z[0] = (-b - sqrt(pow(b,2)-a*c))/a;

}

b = x2[2]*(x2[1]*y[2]-x2[2]*y[1]);

c = pow((x2[1]*y[2]-x2[2]*y[1]),2)-pow(radius*x2[1],2);

if((pow(b,2)-a*c)<0)

z[1] = 0.0;

else

{

if(x2[1]>0)

z[1] = (-b + sqrt(pow(b,2)-a*c))/a;

else
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z[1] = (-b - sqrt(pow(b,2)-a*c))/a;

}

b = x2[1]*(x2[2]*y[1]-x2[1]*y[2]);

c = pow((x2[2]*y[1]-x2[1]*y[2]),2)-pow(radius*x2[2],2);

if((pow(b,2)-a*c)<0)

z[2] = 0.0;

else

{

if(x2[2]>0)

z[2] = (-b + sqrt(pow(b,2)-a*c))/a;

else

z[2] = (-b - sqrt(pow(b,2)-a*c))/a;

}

}

E = E / (1.0 + (E/500.0) * (1.0 - cosin));

if(E<=0)owari=1;

hokaku1 = hokaku(y, z, E);

}

}

} /* while... ( L�7�3�{�x?�Rd,>a] ) */

/* z�1�{�x9��=B~H�����' */

E = 500.0;

y[0] = 0.0 - distance;

y[1] = y[0] * x[1] / x[0];

y[2] = y[0] * x[2] / x[0];

/* ���H	 x=-(distance + length2) 3,��=�~��;���
 */

z2[0] = 0.0 - (distance + length2);

z2[1] = z2[0] * x[1] / x[0];

z2[2] = z2[0] * x[2] / x[0];

if(0-width<=z2[1] && z2[1]<=2*height-width
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&& 0-height<=z2[2] && z2[2]<=height)

for(i=0;i<=2;++i)

z[i] = z2[i];

if(x[1] < 0){ /* 2 ����	 y=2*height-width 3��$=�~H�!�'�
 */

z2[1] = 2 * height - width;

z2[0] = z2[1] * x[0] / x[1];

z2[2] = z2[1] * x[2] / x[1];

if(0-(distance+length2)<=z2[0] && z2[0]<=0-distance

&& 0-height<=z2[2] && z2[2]<=height)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(x[1] > 0){ /* 3 �Z�$	 y=-width 3'��=B~H���,�? */

z2[1] = 0 - width;

z2[0] = z2[1] * x[0] / x[1];

z2[2] = z2[1] * x[2] / x[1];

if(0-(distance+length2)<=z2[0] && z2[0]<=0-distance

&& 0-height<=z2[2] && z2[2]<=height)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(x[2] < 0){ /* 4 �Z�$	 z=height 3'��=B~H���,�? */

z2[2] = height;

z2[0] = z2[2] * x[0] / x[2];

z2[1] = z2[2] * x[1] / x[2];

if(0-(distance+length2)<=z2[0] && z2[0]<=0-distance

&& 0-width<=z2[1] && z2[1]<=2*height-width)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(x[2] > 0){ /* ��7Hzj�M+ED'�HGBL�L!(�%'& */

z2[2] = 0 - height;

z2[0] = z2[2] * x[0] / x[2];

z2[1] = z2[2] * x[1] / x[2];

if(0.0-(distance+length2)<=z2[0] && z2[0]<=0.0-distance

&& 0.0-width<=z2[1] && z2[1]<=2*height-width)

for(i=0;i<=2;++i)

z[i] = z2[i];
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}

hokaku3 = hokaku(y, z, E);

/* @�� NaI 	BABC�
�+ED'�HGJI�K����E
,6� */

if(width<=y[1])

{

z2[1] = 0.0 - width;

z2[0] = z2[1] * x[0] / x[1];

z2[2] = z2[1] * x[2] / x[1];

touka3 = 1.0 - hokaku(y, z2, E);

hokaku3 = hokaku3 * touka3;

}

/* L�L�
MGON�P�	RQ2S�T
-U�V�W�X9(�YZLE,[�3E\^]`_a� */

owari = 0;

count3 = 0;

while(owari != 1){

if(kettei(hokaku3) == 0) /* bc[�G�5B
?+-�2Ged,>a] */

owari = 1;

else{

if(kettei(phot(E)/(phot(E)+compt(E))) == 1)

{

owari = 1;

count3 = 1; /* U�V�W�X#���HGed,>#] */

}

else{ /* f�gT�Zh�gji�k�	�5�+-�Rl�m */

hojoY = 2.0;

hojoX = 0.0;

while(hojoY > comptH(hojoX, E)) /* n?oEpM/4��� */

{

hojoY = random2();

hojoX = absolute(y, z) * random2();

}

norm = absolute(y, z);

for(i=0;i<=2;++i) /* q�r.�Rs�t */

{

houkou[i] = z[i] - y[i];

y[i] = (z[i] - y[i]) * hojoX / norm + y[i];

}
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hojoY = 7.0;

cosin = 1.0;

while(hojoY > nishina(cosin, E)) /* n9oEpM/4��� */

{

hojoY = 2.0 * random2();

for(i=0;i<=2;++i)

x2[i] = 0;

while((x2[0]==0 && x2[1]==0 && x2[2]==0)

|| absolute2(x2)>10000.0)

for(i=0;i<=2;++i)

x2[i] = (double)randP(); /* uwv���x�y */

cosin = naiseki(houkou, x2) / absolute2(x2) / norm;

}

/* x=-distance "$��=�~ */

z2[0] = 0.0 - distance - y[0];

z2[1] = z2[0] * x2[1] / x2[0];

z2[2] = z2[0] * x2[2] / x2[0];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(x2[0]>0 && 0.0-height<=z2[1] && z2[1]<=height

&& 0.0-height<=z2[2] && z2[2]<=height)

for(i=0;i<=2;++i)

z[i] = z2[i];

if(x2[0] < 0){ /* x=-distance-length2 "$��=B~ */

z2[0] = 0.0 - distance - length2 - y[0];

z2[1] = z2[0] * x2[1] / x2[0];

z2[2] = z2[0] * x2[2] / x2[0];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(0-width<=z2[1] && z2[1]<=2*height-width

&& 0-height<=z2[2] && z2[2]<=height)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(x2[1] > 0){ /* 2 �a��	 y=2*height-width 39��=�~��R�?�
 */

z2[1] = 2 * height - width - y[1];
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z2[0] = z2[1] * x2[0] / x2[1];

z2[2] = z2[1] * x2[2] / x2[1];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(0-(distance+length2)<=z2[0] && z2[0]<=0-distance

&& 0-height<=z2[2] && z2[2]<=height)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(x2[1] < 0){ /* 3 �c�$	 y=-width 3'��=B~2���,�? */

z2[1] = 0 - width - y[1];

z2[0] = z2[1] * x2[0] / x2[1];

z2[2] = z2[1] * x2[2] / x2[1];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(0-(distance+length2)<=z2[0] && z2[0]<=0-distance

&& 0-height<=z2[2] && z2[2]<=height)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(x2[2] > 0){ /* 4 �c�$	 z=height 3'��=B~2���,�? */

z2[2] = height - y[2];

z2[0] = z2[2] * x2[0] / x2[2];

z2[1] = z2[2] * x2[1] / x2[2];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(0-(distance+length2)<=z2[0] && z2[0]<=0-distance

&& 0-width<=z2[1] && z2[1]<=2*height-width)

for(i=0;i<=2;++i)

z[i] = z2[i];

}

if(x2[2] < 0){ /* �!7Hzj�M+ED��HGBL�L�(�%'& */

z2[2] = 0 - height - y[2];

z2[0] = z2[2] * x2[0] / x2[2];

z2[1] = z2[2] * x2[1] / x2[2];

for(i=0;i<=2;++i)

z2[i] = z2[i] + y[i];

if(0.0-(distance+length2)<=z2[0] && z2[0]<=0.0-distance

&& 0.0-width<=z2[1] && z2[1]<=2*height-width)
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for(i=0;i<=2;++i)

z[i] = z2[i];

}

E = E / (1.0 + (E/500.0) * (1.0 - cosin));

if(E<=0)owari=1;

hokaku3 = hokaku(y, z, E);

}

}

}

count = count + count1 * count3;

}

}

} /* for(m=0;m<N;++m) */

answer =2* (double)count / (double)N;

printf("probability is %lf\n", answer);

}

/* k�� (-10000 < random < 10000) */

int randP()

{

int x=0;

x = (rand() - (RAND_MAX /2)) % 10000;

return x;

}

/* k�� (0 � 1) */

double random2()

{

int x;

double y;

x = rand() % 10000;
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y = (double)x / 10000.0;

return y;

}

/* �e�����.�Mh��9���$� */

double naiseki(double x[], double y[])

{

double s;

s = x[0] * y[0] + x[1] * y[1] + x[2] * y[2];

return s;

}

/* �e�����.�Mh��9�,�R�'� */

double absolute(double x[], double y[])

{

double L;

L = sqrt(pow((x[0]-y[0]),2)+pow((x[1]-y[1]),2)+pow((x[2]-y[2]),2));

return L;

}

/* �e�����.�Mh��9�,�R�'�c� */

double absolute2(double x[])

{

double L;

L = sqrt(pow(x[0],2)+pow(x[1],2)+pow(x[2],2));

return L;

}

/* ����	$rZ�4D�����C�6� */

int kettei(double kakuritsu)

{

int x;

double y;

x = rand() % 10000;

y = (double)x / 10000.0;

if(y <= kakuritsu)
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return 1;

else

return 0;

}

/* U�V�W�X���f'gT�Zh�gji�k���b���� */

double hokaku(double a[], double b[], double E){

double way;

double hokaku;

way = absolute(a,b);

hokaku = 1 - exp((0.0-phot(E)-compt(E)) * way);

/*  �¡2� mm  �¡ */

return hokaku;

}

/* U�V�W�X���¢B£�¤�� ¥ N* ¦,§T<���¨ */

double phot(double E)

{

double ratio;

double mu;

ratio = 500.0 / E;

mu = const1 * pow(ratio, 3.5);

return mu;

}

/* f'gT�Zh�g�i�k��E¢B£�¤�� ¥ N* ¦,§�<���¨ */

double compt(double E)

{

double ratio;

double mu;

ratio = E / 500.0;

mu = const2 * ((1.0+ratio)/pow(ratio,3)*(2.0*ratio*(1.0+ratio)

/(1.0+2.0*ratio)-log(1.0+2.0*ratio))+1.0/(2.0*ratio)

*log(1.0+2.0*ratio)-(1.0+3.0*ratio)/pow((1.0+2.0*ratio),2.0));

return mu;

}
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/* f'gT�Zh�g�i�k���b���� */

double comptH(double nagasa, double E)

{

double hokaku;

hokaku = exp((0.0-compt(E))*nagasa);

return hokaku;

}

/* f'gT�Zh�g�i�kª©�«�¬� */

double nishina(double cosin, double E)

{

double ratio;

double BibunSanranDanmenseki;

ratio = E / 500.0;

BibunSanranDanmenseki = 1.0 / pow((1.0 + ratio * (1.0 - cosin)),2)

* (1.0 + pow(cosin,2) + pow((ratio*(1.0-cosin)),2)

/ (1.0 + ratio * (1.0 - cosin)));

return BibunSanranDanmenseki;

}

• 3γ ��������	�
�
�����������'�®?	�¯�+-�����������

#include<stdio.h>

#include<stdlib.h>

#include<time.h>

#include<math.h>

#define const1 0.021075

#define const2 0.046937

int randE();

int randP();
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double random2();

double naiseki(double x[], double y[]);

double absolute(double x[], double y[]);

double absolute2(double x[]);

int kettei(double kakuritsu);

double hokaku(double x[], double y[], double E);

double phot(double E);

double compt(double E);

double comptH(double nagasa, double E);

double nishina(double cosin, double E);

main()

{

int h,m, i, N;

int count=0;

int countF=0, countR=0, countL=0;

int owari=0;

double Px[3], Py[3], Pz[3];

double temp1[3], temp2[3], temp3[3];

double Ex=0.0, Ey=0.0, Ez=0.0, aPx, aPy;

double f1[3], r1[3], l1[3];

double f2[3], r2[3], l2[3];

double f3[3], r3[3], l3[3];

double houkou[3];

double a, b, c;

double norm;

double cosin;

double hojoX, hojoY;

double hosei;

double touka;

double hokakuF, hokakuR, hokakuL;

int cut=1;

double hokakuSUM=0.0;

double distanceF=30.0, widthF=10.0, heightF=29.0;

double distanceR=-10.0, widthR=27.5, heightR=27.5;

double distanceL=10.0, radiusL=29.0;

double lengthF=55.0, lengthR=55.0, lengthL=55.0;

double answer;
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srand((unsigned int)time(NULL));

scanf("%d", &N);

for(m=0;m<N;++m)

{

for(i=0;i<3;++i){

Px[i]=0.0;

Py[i]=0.0;

Pz[i]=0.0;

}

/* °.	�°�	�±#�;F��,g�²$����������� */

while((Px[0]==0.0 && Px[1]==0.0 && Px[2]==0.0)

|| (Py[0]==0.0 && Py[1]==0.0 && Py[2]==0.0)

|| (Pz[0]==0.0 && Pz[1]==0.0 && Pz[2]==0.0)

)

{

for(i=0;i<=2;++i)

{

temp1[i] = (double)randP();

temp2[i] = (double)randP();

temp3[i] = (double)randP();

}

while(absolute2(temp1)>10000.0

|| absolute2(temp2)>10000.0

|| absolute2(temp3)>10000.0

)

{

for(i=0;i<=2;++i)

{

temp1[i] = (double)randP();

temp2[i] = (double)randP();

temp3[i] = (double)randP();

}

}

for(i=0;i<=2;++i)

{
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Px[i] = temp1[i] - temp2[i];

Py[i] = temp2[i] - temp3[i];

Pz[i] = temp3[i] - temp1[i];

}

}

hosei = (absolute2(Px) + absolute2(Py) + absolute2(Pz)) / 1000.0;

Ex = absolute2(Px) / hosei;

Ey = absolute2(Py) / hosei;

Ez = absolute2(Pz) / hosei;

for(i=0;i<=2;++i)

{

Px[i] = Px[i] / hosei;

Py[i] = Py[i] / hosei;

Pz[i] = Pz[i] / hosei;

}

/* L�L�[�3�(�°�	�°�	�±Z�;F��,g�²E����������� */

if(Px[0]>0.0 && Py[1]<0.0 && Pz[1]>0.0){

f1[0] = distanceF;

f1[1] = f1[0] * Px[1] / Px[0];

f1[2] = f1[0] * Px[2] / Px[0];

r1[1] = distanceR;

r1[0] = r1[1] * Py[0] / Py[1];

r1[2] = r1[1] * Py[2] / Py[1];

l1[1] = distanceL;

l1[0] = distanceL * Pz[0] / Pz[1];

l1[2] = distanceL * Pz[2] / Pz[1];

if((sqrt(pow(f1[1],2)+pow(f1[2],2))<=radiusL) &&

(0.0-170.0+widthR<=r1[0]) && (r1[0]<=widthR) &&

(0.0-heightR<=r1[2]) && (r1[2]<=heightR) &&

(sqrt(pow(l1[0],2)+pow(l1[2],2)) <= radiusL)){

/* Px � x=distanceF + lengthF 3'�R%'&����,�? */

f2[0] = distanceF + lengthF;
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f2[1] = f2[0] * Px[1] / Px[0];

f2[2] = f2[0] * Px[2] / Px[0];

if(sqrt(pow(f2[1],2) + pow(f2[2],2))<=radiusL)

hokakuF = hokaku(f1, f2, Ex);

else{ /* Px ���� #"$�R%'& */

f2[0] = Px[0] * radiusL / sqrt(pow(Px[1],2) + pow(Px[2],2));

f2[1] = f2[0] * Px[1] / Px[0];

f2[2] = f2[0] * Px[2] / Px[0];

hokakuF = hokaku(f1, f2, Ex);

}

/* @�� NaI 	BABC�
�+ED�F��HGJI�K��H��
,6� */

if(f1[1] < 0.0-widthF){

f3[1] = 0.0 - widthF;

f3[0] = f3[1] * Px[0] / Px[1];

f3[2] = f3[1] * Px[2] / Px[1];

touka = 1.0 - hokaku(f1, f3, Ex);

hokakuF = hokakuF * touka;

}

if(widthF < f1[1]){

f3[1] = widthF;

f3[0] = f3[1] * Px[0] / Px[1];

f3[2] = f3[1] * Px[2] / Px[1];

touka = 1.0 - hokaku(f1, f3, Ex);

hokakuF = hokakuF * touka;

}

/* L�L�
MGON�P�	RQ2S�T
-U�V�W�X9(�YZLE,[�3E\^]`_a� */

owari = 0;

countF = 0;

while(owari != 1){

if(kettei(hokakuF) == 0) /* bc[�G�5B
?+-�2Ged,>a] */

owari = 1;

else{

if(kettei(phot(Ex)/(phot(Ex)+compt(Ex))) == 1)

{

owari = 1;

countF = 1; /* U�V�W�X#���HGed,>#] */

}

else{ /* f�gT�Zh�gji�k�	�5�+-�Rl�m */
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hojoY = 2.0;

hojoX = 0.0;

while(hojoY > comptH(hojoX, Ex)) /* n9oEpM/4��� */

{

hojoY = random2();

hojoX = absolute(f1, f2) * random2();

}

norm = absolute(f1, f2);

for(i=0;i<=2;++i) /* q�r.�Rs�t */

{

houkou[i] = f2[i] - f1[i];

f1[i] = (f2[i] - f1[i]) * hojoX / norm + f1[i];

}

hojoY = 7.0;

cosin = 1.0;

while(hojoY > nishina(cosin, Ex)) /* n?oEpM/4��� */

{

hojoY = 2.0 * random2();

for(i=0;i<=2;++i)

Px[i] = 0;

while((Px[0]==0 && Px[1]==0 && Px[2]==0)

|| absolute2(Px)>10000.0)

for(i=0;i<=2;++i)

Px[i] = (double)randP(); /* uwv���x�y */

cosin = naiseki(houkou, Px) / absolute2(Px) / norm;

}

/* z�1|{B}�=B~H�R���' */

for(i=0;i<=2;++i)

f2[i] = 0.0;

if(Px[0] < 0){ /* x=distanceF 3'��=B~ */

f3[0] = distanceF - f1[0];

f3[1] = f3[0] * Px[1] / Px[0];

f3[2] = f3[0] * Px[2] / Px[0];

for(i=0;i<=2;++i)

f3[i] = f3[i] + f1[i];

if(sqrt(pow(f3[1],2)+pow(f3[2],2))<=radiusL)

for(i=0;i<=2;++i)

f2[i] = f3[i];
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}

if(Px[0] > 0){ /* x=distanceF+lengthF 3'��=B~ */

f3[0] = distanceF + lengthF - f1[0];

f3[1] = f3[0] * Px[1] / Px[0];

f3[2] = f3[0] * Px[2] / Px[0];

for(i=0;i<=2;++i)

f3[i] = f3[i] + f1[i];

if(sqrt(pow(f3[1],2)+pow(f3[2],2))<=radiusL)

for(i=0;i<=2;++i)

f2[i] = f3[i];

}

if(f2[0]==0 && f2[1]==0 && f2[2]==0)

{

a = pow(Px[1],2) + pow(Px[2],2);

b = Px[1]*(Px[0]*f1[1]-Px[1]*f1[0])+Px[2]

*(Px[0]*f1[2]-Px[2]*f1[0]);

c = pow((Px[0]*f1[1]-Px[1]*f1[0]),2)

+pow((Px[0]*f1[2]-Px[2]*f1[0]),2)-pow(radiusL*Px[0],2);

if((pow(b,2)-a*c)<0)

f2[0] = 0.0;

else

{

if(Px[0]>0)

f2[0] = (-b + sqrt(pow(b,2)-a*c))/a;

else

f2[0] = (-b - sqrt(pow(b,2)-a*c))/a;

}

b = Px[2]*(Px[1]*f1[2]-Px[2]*f1[1]);

c = pow((Px[1]*f1[2]-Px[2]*f1[1]),2)

-pow(radiusL*Px[1],2);

if((pow(b,2)-a*c)<0)

f2[1] = 0.0;

else

{

if(Px[1]>0)

f2[1] = (-b + sqrt(pow(b,2)-a*c))/a;

else

f2[1] = (-b - sqrt(pow(b,2)-a*c))/a;

}
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b = Px[1]*(Px[2]*f1[1]-Px[1]*f1[2]);

c = pow((Px[2]*f1[1]-Px[1]*f1[2]),2)

-pow(radiusL*Px[2],2);

if((pow(b,2)-a*c)<0)

f2[2] = 0.0;

else

{

if(Px[2]>0)

f2[2] = (-b+sqrt(pow(b,2)-a*c))/a;

else

f2[2] = (-b-sqrt(pow(b,2)-a*c))/a;

}

}

Ex = Ex / (1.0 + (Ex/500.0) * (1.0 - cosin));

if(Ex<=0)owari = 1;

hokakuF = hokaku(f1, f2, Ex);

}

}

} /* while... ( L�7�3´³µ��� NaI �Rd,>a] ) */

/* Pz � y=distanceL + lengthL 3'�R%'&����,�? */

l2[1] = distanceL + lengthL;

l2[0] = l2[1] * Pz[0] / Pz[1];

l2[2] = l2[1] * Pz[2] / Pz[1];

if(sqrt(pow(l2[0],2) + pow(l2[2],2))<=radiusL)

hokakuL = hokaku(l1, l2, Ez);

else{ /* Pz ���� #"$�R%'& */

l2[1] = Pz[1] * radiusL / sqrt(pow(Pz[0],2) + pow(Pz[2],2));

l2[0] = l2[1] * Pz[0] / Pz[1];

l2[2] = l2[1] * Pz[2] / Pz[1];

hokakuL = hokaku(l1, l2, Ez);

}

/* L�L�
MGON�P�	RQ2S�T
-U�V�W�X9(�YZLE,[�3E\^]`_a� */

owari = 0;

countL = 0;

while(owari != 1){

if(kettei(hokakuL) == 0) /* bc[�G�5B
?+-�2Ged,>a] */

owari = 1;
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else{

if(kettei(phot(Ez)/(phot(Ez)+compt(Ez))) == 1)

{

owari = 1;

countL = 1; /* U�V�W�X#���HGed,>#] */

}

else{ /* f�gT�Zh�gji�k�	�5�+-�Rl�m */

hojoY = 2.0;

hojoX = 0.0;

while(hojoY > comptH(hojoX, Ez)) /* n9oEpM/4��� */

{

hojoY = random2();

hojoX = absolute(l1, l2) * random2();

}

norm = absolute(l1, l2);

for(i=0;i<=2;++i) /* q�r.�Rs�t */

{

houkou[i] = l2[i] - l1[i];

l1[i] = (l2[i] - l1[i]) * hojoX / norm + l1[i];

}

hojoY = 7.0;

cosin = 1.0;

while(hojoY > nishina(cosin, Ez)) /* n?oEpM/4��� */

{

hojoY = 2.0 * random2();

for(i=0;i<=2;++i)

Pz[i] = 0;

while((Pz[0]==0 && Pz[1]==0 && Pz[2]==0)

|| absolute2(Pz)>10000.0)

for(i=0;i<=2;++i)

Pz[i] = (double)randP(); /* uwv���x�y */

cosin = naiseki(houkou, Pz) / absolute2(Pz) / norm;

}

/* z�1|{B}�=B~H�R���' */

for(i=0;i<=2;++i)

l2[i] = 0.0;

if(Pz[1] < 0){ /* y=distanceL 3'��=B~ */

l3[1] = distanceL - l1[1];
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l3[0] = l3[1] * Pz[0] / Pz[1];

l3[2] = l3[1] * Pz[2] / Pz[1];

for(i=0;i<=2;++i)

l3[i] = l3[i] + l1[i];

if(sqrt(pow(l3[0],2)+pow(l3[2],2))<=radiusL)

for(i=0;i<=2;++i)

l2[i] = l3[i];

}

if(Pz[1] > 0){ /* y=distance+length 3'��=B~ */

l3[1] = distanceL + lengthL - l1[1];

l3[0] = l3[1] * Pz[0] / Pz[1];

l3[2] = l3[1] * Pz[2] / Pz[1];

for(i=0;i<=2;++i)

l3[i] = l3[i] + l1[i];

if(sqrt(pow(l3[0],2)+pow(l3[2],2))<=radiusL)

for(i=0;i<=2;++i)

l2[i] = l3[i];

}

if(l2[0]==0 && l2[1]==0 && l2[2]==0)

{

a = pow(Pz[0],2) + pow((0.0-Pz[2]),2);

b = Pz[0]*(Pz[1]*l1[0]-Pz[0]*l1[1])-Pz[2]

*(Pz[2]*l1[1]-Pz[1]*l1[2]);

c = pow((Pz[1]*l1[0]-Pz[0]*l1[1]),2)

+pow((Pz[2]*l1[1]-Pz[1]*l1[2]),2)-pow(radiusL*Pz[1],2);

if((pow(b,2)-a*c)<0)

l2[1] = 0.0;

else

{

if(Pz[1]>0)

l2[1] = (-b + sqrt(pow(b,2)-a*c))/a;

else

l2[1] = (-b - sqrt(pow(b,2)-a*c))/a;

}

b = Pz[2]*(Pz[0]*l1[2]-Pz[2]*l1[0]);

c = pow((Pz[0]*l1[2]-Pz[2]*l1[0]),2)

-pow(radiusL*Pz[0],2);

if((pow(b,2)-a*c)<0)

l2[0] = 0.0;
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else

{

if(Pz[0]>0)

l2[0] = (-b + sqrt(pow(b,2)-a*c))/a;

else

l2[0] = (-b - sqrt(pow(b,2)-a*c))/a;

}

b = Pz[0]*(Pz[2]*l1[0]-Pz[0]*l1[2]);

c = pow((Pz[2]*l1[0]-Pz[0]*l1[2]),2)

-pow(radiusL*Pz[2],2);

if((pow(b,2)-a*c)<0)

l2[2] = 0.0;

else

{

if(Pz[2]>0)

l2[2] = (-b + sqrt(pow(b,2)-a*c))/a;

else

l2[2] = (-b - sqrt(pow(b,2)-a*c))/a;

}

}

Ez = Ez / (1.0 + (Ez/500.0) * (1.0 - cosin));

if(Ez<=0)owari = 1;

hokakuL = hokaku(l1, l2, Ez);

}

}

} /* while... ( L�7�3c�J��� NaI d,>a] ) */

/* Py � y=distanceR - lengthR 3'�R%'&����,�? */

for(i=0;i<=2;++i)

r2[i] = 0.0;

r3[1] = distanceR - lengthR;

r3[0] = r3[1] * Py[0] / Py[1];

r3[2] = r3[1] * Py[2] / Py[1];

if(-170.0+widthR<=r3[0] && r3[0]<=widthR

&& 0.0-heightR<=r3[2] && r3[2]<=heightR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

if(Py[0] > 0){ /* Py � x=widthR 3'��%'&.���,�? */
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r3[0] = widthR;

r3[1] = r3[0] * Py[1] / Py[0];

r3[2] = r3[0] * Py[2] / Py[0];

if(distanceR-lengthR<=r3[1] && r3[1]<=distanceR

&& 0.0-heightR<=r3[2] && r3[2]<=heightR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

}

if(Py[2] > 0){ /* Py � z=heightR 3'��%'&����,�? */

r3[2] = heightR;

r3[0] = r3[2] * Py[0] / Py[2];

r3[1] = r3[2] * Py[1] / Py[2];

if(-170.0+widthR<=r3[0] && r3[0]<=widthR

&& distanceR-lengthR<=r3[1] && r3[1]<=distanceR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

}

if(Py[2] < 0){ /* Py � z=-heightR 3'��%'&��!�,�? */

r3[2] = 0.0 - heightR;

r3[0] = r3[2] * Py[0] / Py[2];

r3[1] = r3[2] * Py[1] / Py[2];

if(-170.0+widthR<=r3[0] && r3[0]<=widthR

&& distanceR-lengthR<=r3[1] && r3[1]<=distanceR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

}

if(r2[0]==0 && r2[1]==0 && r2[2]==0){

/* ¦�¶2�T·�7�D'�HG Py � x=-170+widthR 3�=�>? */

r2[0] = -170.0 + widthR;

r2[1] = r2[0] * Py[1] / Py[0];

r2[2] = r2[0] * Py[2] / Py[0];

}

hokakuR = hokaku(r1, r2, Ey);

/* �J�Z"4=�>�+ED'�2GJI�K�����
,6� */

if(r1[0]<=0.0-widthR)

{

r3[0] = 0.0 - widthR;

r3[1] = r3[0] * Py[1] / Py[0];

r3[2] = r3[0] * Py[2] / Py[0];
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touka = 1.0 - hokaku(r1, r2, Ey);

hokakuR = hokakuR * touka;

}

/* L�L�
MGON�P�	RQ2S�T
-U�V�W�X9(�YZLE,[�3E\^]`_a� */

owari = 0;

countR = 0;

while(owari != 1){

if(kettei(hokakuR) == 0) /* bc[�G�5B
?+-�2Ged,>a] */

owari = 1;

else{

if(kettei(phot(Ey)/(phot(Ey)+compt(Ey))) == 1)

{

owari = 1;

countR = 1; /* U�V�W�X#���HGed,>#] */

}

else{ /* f�gT�Zh�gji�k�	�5�+-�Rl�m */

hojoY = 2.0;

hojoX = 0.0;

while(hojoY > comptH(hojoX, Ey)) /* n9oEpM/4��� */

{

hojoY = random2();

hojoX = absolute(r1, r2) * random2();

}

norm = absolute(r1, r2);

for(i=0;i<=2;++i) /* q�r.�Rs�t */

{

houkou[i] = r2[i] - r1[i];

r1[i] = (r2[i] - r1[i]) * hojoX / norm + r1[i];

}

hojoY = 7.0;

cosin = 1.0;

while(hojoY > nishina(cosin, Ey)) /* n?oEpM/4��� */

{

hojoY = 2.0 * random2();

for(i=0;i<=2;++i)

Py[i] = 0;

while((Py[0]==0 && Py[1]==0 && Py[2]==0)

|| absolute2(Py)>10000.0)
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for(i=0;i<=2;++i)

Py[i] = (double)randP(); /* uwv���x�y */

cosin = naiseki(houkou, Py) / absolute2(Py) / norm;

}

/* z�1|{B}�=B~H�R���' */

for(i=0;i<=2;++i)

r2[i] = 0.0;

if(Py[1] > 0){ /* y=distanceR 3'��=B~ */

r3[1] = distanceR - r1[1];

r3[0] = r3[1] * Py[0] / Py[1];

r3[2] = r3[1] * Py[2] / Py[1];

for(i=0;i<=2;++i)

r3[i] = r3[i] + r1[i];

if(widthR-170.0<=r3[0] && r3[0]<=widthR

&& 0.0-heightR<=r3[2] && r3[2]<=heightR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

}

if(Py[1] < 0){ /* y=distanceR-lengthR 3'��=B~ */

r3[1] = distanceR - lengthR - r1[1];

r3[0] = r3[1] * Py[0] / Py[1];

r3[2] = r3[1] * Py[2] / Py[1];

for(i=0;i<=2;++i)

r3[i] = r3[i] + r1[i];

if(-170.0+widthR<=r3[0] && r3[0]<=widthR

&& 0.0-heightR<=r3[2] && r3[2]<=heightR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

}

if(Py[0] > 0){ /* Py � x=widthR 3'�R%'&����,�? */

r3[0] = widthR - r1[0];

r3[1] = r3[0] * Py[1] / Py[0];

r3[2] = r3[0] * Py[2] / Py[0];

for(i=0;i<=2;++i)

r3[i] = r3[i] + r1[i];

if(distanceR-lengthR<=r3[1] && r3[1]<=distanceR

&& 0.0-heightR<=r3[2] && r3[2]<=heightR)

for(i=0;i<=2;++i)

r2[i] = r3[i];
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}

if(Py[2] > 0){ /* Py � z=heightR 3'��%'&����,�� */

r3[2] = heightR - r1[2];

r3[0] = r3[2] * Py[0] / Py[2];

r3[1] = r3[2] * Py[1] / Py[2];

for(i=0;i<=2;++i)

r3[i] = r3[i] + r1[i];

if(-170.0+widthR<=r3[0] && r3[0]<=widthR

&& distanceR-lengthR<=r3[1] && r3[1]<=distanceR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

}

if(Py[2] < 0){ /* Py � z=-heightR 3'��%'&.���,�? */

r3[2] = 0.0 - heightR - r1[2];

r3[0] = r3[2] * Py[0] / Py[2];

r3[1] = r3[2] * Py[1] / Py[2];

for(i=0;i<=2;++i)

r3[i] = r3[i] + r1[i];

if(-170.0+widthR<=r3[0] && r3[0]<=widthR

&& distanceR-lengthR<=r3[1] && r3[1]<=distanceR)

for(i=0;i<=2;++i)

r2[i] = r3[i];

}

if(r2[0]==0 && r2[1]==0 && r2[2]==0){

/* ¦�¶2�T·�7�D'�HG Py � x=-170+widthR 3�=�>? */

r2[0] = -170.0 + widthR - r1[0];

r2[1] = r2[0] * Py[1] / Py[0];

r2[2] = r2[0] * Py[2] / Py[0];

for(i=0;i<=2;++i)

r2[i] = r2[i] + r1[i];

}

Ey = Ey / (1.0 + (Ey/500.0) * (1.0 - cosin));

if(Ey<=0)owari = 1;

hokakuR = hokaku(r1, r2, Ey);

}

}

}/* while... ¸4��� NaI d'>a] */
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/* ¹2º2hj�;»'7? */

cut = 0;

if((Ex<470.0)&&(Ey<470.0)&&(Ez<470.0)

&&!(((Ex+Ey)>490.0)&&((Ex+Ey)<580.0))

&&!(((Ex+Ez)>460.0)&&((Ex+Ez)<580.0))

&&!(((Ey+Ez)>460.0)&&((Ey+Ez)<580.0))

)

cut = 1;

count = count + countF * countL * countR * cut;

}

}

}/* for(m=0;m<N;++m) */

answer = 6.0 * (double)count / (double)N;

printf("probability is %lf", answer);

}

/* get random Energy (0 < random < 500) */

randE()

{

int x=0;

x = rand() % 500;

return x;

}

/* get random Momentum (-10000 < random <10000) */

randP()

{

int x=0;

x = (rand() - (RAND_MAX /2)) % 10000;

return x;

}

/* k�� (0 � 1) */

double random2()

{

int x;

double y;
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x = rand() % 10000;

y = (double)x / 10000.0;

return y;

}

double naiseki(double x[], double y[])

{

double s;

s = x[0] * y[0] + x[1] * y[1] + x[2] * y[2];

return s;

}

/* �e�����.�Mh��9�,�R�'� */

double absolute(double x[], double y[])

{

double L;

L = sqrt(pow((x[0]-y[0]),2)+pow((x[1]-y[1]),2)+pow((x[2]-y[2]),2));

return L;

}

/* �e�����.�Mh��9�,�R�'�c� */

double absolute2(double x[])

{

double L;

L = sqrt(pow(x[0],2)+pow(x[1],2)+pow(x[2],2));

return L;

}

/* ����	$rZ�4D�����C�6� */

int kettei(double kakuritsu)

{

int x;

double y;

x = rand() % 10000;
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y = (double)x / 10000.0;

if(y <= kakuritsu)

return 1;

else

return 0;

}

/* U�V�W�X���f'gT�Zh�gji�k���b���� */

double hokaku(double a[], double b[], double E){

double way;

double hokaku;

way = absolute(a,b);

hokaku = 1 - exp((0.0-phot(E)-compt(E)) * way);

/*  �¡2� mm  �¡ */

return hokaku;

}

/* U�V�W�X���¢B£�¤�� ¥ N* ¦,§T<���¨ */

double phot(double E)

{

double ratio;

double mu;

ratio = 500.0 / E;

mu = const1 * pow(ratio, 3.5);

return mu;

}

/* f'gT�Zh�g�i�k��E¢B£�¤�� ¥ N* ¦,§�<���¨ */

double compt(double E)

{

double ratio;

double mu;

ratio = E / 500.0;

mu = const2 * ((1.0+ratio)/pow(ratio,3)*(2.0*ratio*(1.0+ratio)

/(1.0+2.0*ratio)-log(1.0+2.0*ratio))+1.0/(2.0*ratio)

*log(1.0+2.0*ratio)-(1.0+3.0*ratio)/pow((1.0+2.0*ratio),2.0));
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return mu;

}

/* f'gT�Zh�g�i�k���b���� */

double comptH(double nagasa, double E)

{

double hokaku;

hokaku = exp((0.0-compt(E))*nagasa);

return hokaku;

}

/* f'gT�Zh�g�i�kª©�«�¬� */

double nishina(double cosin, double E)

{

double ratio;

double BibunSanranDanmenseki;

ratio = E / 500.0;

BibunSanranDanmenseki = 1.0 / pow((1.0 + ratio * (1.0 - cosin)),2)

* (1.0 + pow(cosin,2) + pow((ratio*(1.0-cosin)),2)

/ (1.0 + ratio * (1.0 - cosin)));

return BibunSanranDanmenseki;

}
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