
clear all, close all

n=1000; %oszt·sok sz·ma
lambda=4; %hull·mhossz
v=22; %>0 terjedÈsi sebessÈg (l·tszÛlagos, m/s)
dx=1.1; %>1 hull·mhossz megny˙l·sa
x1=-2; %<=0 kezdetben a karok bal szÈlsı koordin·t·ja
x2=2; %>=0 kezdetben a karok jobb szÈlsı koordin·t·ja
dfi=pi; %karokban terjedı hull·mok kˆzˆtti f·zistol·s
ddx=50; %megny˙l·s lÈpÈssz·ma
n1=50; %elsı halad·si szakasz hossza
n2=150; %m·sodik halad·si szakasz hossza
Ax=1; %amplit˙dÛ az x-karban
Ay=1; %amplit˙dÛ az y-karban

%tengelyfeliratok:
xxL='x (m)'; %x-kar x tengelyÈnek felirata
yxL='y (m)'; %y-kar x tengelyÈnek felirata
yL='EMH kitÈrÈse'; %x- Ès y-kar y tengelyÈnek felirata
s3yL='detektorjel'; %3. subplot y tengelyÈnek felirata
s3xL='idı (ns)'; %3. subplot x tengelyÈnek felirata

k=2*pi/lambda;
lep=(x2-x1)*dx/n;
x0=x1:lep:x2; %GH elıtti kar
x00=x1*dx:lep:x2*dx; %GH ut·ni x kar
x000=x1/dx:lep:x2/dx; %GH ut·ni y kar
v=v/1000; %m/ms
omega=k*v;
kx=k/dx; %megny˙lt hull·msz·m
ky=k*dx; %lecsˆkkent hull·msz·m
omegax=kx*v;
omegay=ky*v;
d=(dx-1)/ddx; %megny˙l·s lÈpÈse
dt=v*0.001/299792458*1000000000000; %egy lÈpÈs valÛdi idıtartama ps-
ban

tx=(x2*dx-x1*dx)/v; %ennyi lÈpÈsben ¸r¸l ki a hull·m a karokbÛl
ty=(x2/dx-x1/dx)/v;

fipi=(x2-x1)*k; %x kar hossz·tÛl f¸ggı f·zistol·s a visszeverıdÈs 
helyÈn
if sin(fipi)<=0 && cos(fipi)<=0
    dfix=(3*pi/2-fipi)*2;
elseif sin(fipi)<=0 && cos(fipi)>0
    dfix=-(3*pi/2-fipi)*2;
elseif sin(fipi)>0 && cos(fipi)<=0
    dfix=(pi/2-fipi)*2;
elseif sin(fipi)>0 && cos(fipi)>0
    dfix=-(pi/2-fipi)*2;



end

fipi=(x2-x1)*k+dfi; %y kar hossz·tÛl f¸ggı f·zistol·s a visszeverıdÈs 
helyÈn
if sin(fipi)<=0 && cos(fipi)<=0
    dfiy=(3*pi/2-fipi)*2;
elseif sin(fipi)<=0 && cos(fipi)>0
    dfiy=-(3*pi/2-fipi)*2;
elseif sin(fipi)>0 && cos(fipi)<=0
    dfiy=(pi/2-fipi)*2;
elseif sin(fipi)>0 && cos(fipi)>0
    dfiy=-(pi/2-fipi)*2;
end

%kitÈrÈs k¸lˆnbsÈgÈnek nÈgyzete
txe=idivide(tx,int32(1),'ceil');
tye=idivide(ty,int32(1),'ceil');
ntlep=n1+n2+2*tx+2; %idılÈpÈsek sz·ma 
It=linspace(0,ntlep*dt,ntlep);
I=zeros(1,length(It)); %detektorjel az idıben, elejÈtı a vÈgÈig
for m=1:n1+1
    I(m)=(Ax*sin(x1*k+omega*m+dfix)+Ay*sin(x1*k+omega*m+dfi+dfiy))^2;
end
for m=0:2*tx+n2
    if m<ty
        I(m+n1+2)=(Ax*sin(x1*dx*kx+omegax*m+dfix+omega*n1)+Ay*sin(x1/
dx*ky+omegay*m+dfiy+omega*n1+dfi))^2;
    elseif ty<m && m<tx && m<2*ty
        I(m+n1+2)=(Ax*sin(x1*dx*kx+omegax*m+dfix+omega*n1)+Ay*sin(x1/
dx*ky+omegay*m+dfiy+omega*n1+dfi))^2;
    elseif m>tx && m<2*ty 
        I(m+n1+2)=(Ax*sin(x1*dx*kx+omegax*m+dfix+omega*n1)+Ay*sin(x1/
dx*ky+omegay*m+dfiy+omega*n1+dfi))^2;
    elseif m<tx && m>2*ty
        I(m+n1+2)=(Ax*sin(x1*dx*kx+omegax*m+dfix+omega*n1)+Ay*sin(x1/
dx*k+omega*m+dfiy+omega*n1+(2*x2*(1-1/dx)+x1*(1/dx-1))*k+dfi))^2;
    elseif m<2*tx && m>2*ty
        I(m+n1+2)=(Ax*sin(x1*dx*kx+omegax*m+dfix+omega*n1)+Ay*sin(x1/
dx*k+omega*m+dfiy+omega*n1+(2*x2*(1-1/dx)+x1*(1/dx-1))*k+dfi))^2;
    elseif m>2*tx && m>2*ty
        I(m+n1+2)=(Ax*sin(x1*dx*k+omega*m+dfix+omega*n1-(2*x2*(dx-1)-
x1*(dx-1))*k)+Ay*sin(x1/dx*k+omega*m+dfiy+omega*n1+(2*x2*(1-1/dx)
+x1*(1/dx-1))*k+dfi))^2;
    end
end

%gr·f:
s1=subplot(3,1,1);
s2=subplot(3,1,2);
s3=subplot(3,1,3);



im=(Ax+Ay)^2; %s3 y tengelyÈnek felsı koordin·t·ja
ia=-(Ax+Ay)^2/8; % s3 y tengelyÈnek alsÛ koordin·t·lya

%t¸kˆr (kar szÈlÈn a f¸ggıleges vonal):
tx1=[x1 x1]; 
tx2=[x2 x2];
tfx=[-Ax Ax];
tfy=[-Ay Ay];

for j=0:n1 %elsı halad·si szakasz
    
    subplot(s1)
    p1=plot(x0,Ax*sin(x0*k-omega*j),'b',x0,Ax*sin(x0*k+omega*j
+dfix),'r',tx1,tfx,'k',tx2,tfx,'k',x1,Ax*sin(x1*k+omega*j+dfix),'r*');
    axis([x1*dx x2*dx -Ax Ax])
    title(['Idı: ' num2str(j*dt,'%5.3f') ' ns'])
    xlabel(xxL)
    ylabel(yL)
    %p1(1).LineWidth=2;
    
    subplot(s2)
    plot(x0,Ay*sin(x0*k-omega*j+dfi),'b',x0,Ay*sin(x0*k+omega*j+dfi
+dfiy),'r',tx1,tfy,'k',tx2,tfy,'k',x1,Ay*sin(x1*k+omega*j+dfi
+dfiy),'r*')
    axis([x1*dx x2*dx -Ay Ay])
    xlabel(yxL)
    ylabel(yL)
    
    subplot(s3)
    ploti=zeros([1 j+1]);
    plotit=zeros([1 j+1]);
    for w=1:j+1
        ploti(w)=I(w);
        plotit(w)=It(w);
    end
    plot(plotit,ploti,'k')
    axis([0 ntlep*dt ia im])
    xlabel(s3xL)
    ylabel(s3yL)
    
    pause(.001)
end

for i=0:ddx %t·gul·s
    xx=x1*(1+d*i):lep:x2*(1+d*i);
    xy=x1/(1+d*i):lep:x2/(1+d*i);
    
    subplot(s1)
    plot(xx,Ax*sin(xx*k/(1+d*i)-omega*n1),'b',xx,Ax*sin(xx*k/(1+d*i)



+omega*n1+dfix),'r',tx1*(1+d*i),tfx,'k',tx2*(1+d*i),tfx,'k',x1*(1+d*i)
,Ax*sin(x1*(1+d*i)*k/(1+d*i)+omega*n1+dfix),'r*')
    axis([x1*dx x2*dx -Ax Ax])
    title(['Idı: ' num2str(n1*dt,'%5.3f') ' ns'])
    xlabel(xxL)
    ylabel(yL)
    
    subplot(s2)
    plot(xy,Ay*sin(xy*k*(1+d*i)-
omega*n1+dfi),'b',xy,Ay*sin(xy*k*(1+d*i)+omega*n1+dfi+dfiy),'r',tx1/
(1+d*i),tfy,'k',tx2/(1+d*i),tfy,'k',x1/(1+d*i),Ay*sin(x1/
(1+d*i)*k*(1+d*i)+omega*n1+dfi+dfiy),'r*')
    axis([x1*dx x2*dx -Ay Ay])
    xlabel(yxL)
    ylabel(yL)
    
    subplot(s3)
    plot(plotit,ploti,'r')
    axis([0 ntlep*dt ia im])
    xlabel(s3xL)
    ylabel(s3yL)
    
    pause(.0001)
end

for l=0:2*tx+n2
    xx1=x1*dx+v*l:lep:x2*dx;
    xx2=x1*dx:lep:x1*dx+v*l;
    vx1=x1*dx:lep:2*x2*dx-x1*dx-v*l;
    vx2=2*x2*dx-x1*dx-v*l:lep:x2*dx;
    xy1=x1/dx+v*l:lep:x2/dx;
    xy2=x1/dx:lep:x1/dx+v*l;
    vy1=x1/dx:lep:2*x2/dx-x1/dx-v*l;
    vy2=2*x2/dx-x1/dx-v*l:lep:x2/dx;
    
    if l<ty %a kisebb kar vÈgÈig eljut a tˆrÈs
        subplot(s1)
        plot(xx1,Ax*sin(xx1*kx-omegax*l-omega*n1),'--
b',xx2,Ax*sin(xx2*k-omega*l-omega*n1+x1*(1-
dx)*k),'b',x00,Ax*sin(x00*kx+omegax*l+dfix+omega*n1),'--
r',x1*dx,Ax*sin(x1*dx*kx+omegax*l+dfix+omega*n1),'r*')
        axis([x1*dx x2*dx -Ax Ax])
        title(['Idı: ' num2str((n1+l)*dt,'%5.3f') ' ns'])
        xlabel(xxL)
        ylabel(yL)
        
        subplot(s2)
        plot(xy1,Ay*sin(xy1*ky-omegay*l-omega*n1+dfi),'--
b',xy2,Ay*sin(xy2*k-omega*l-omega*n1-x1*(1/dx-1)*k
+dfi),'b',x000,Ay*sin(x000*ky+omegay*l+dfiy+omega*n1+dfi),'--r',tx1/



dx,tfy,'k',tx2/dx,tfy,'k',x1/dx,Ay*sin(x1/dx*ky+omegay*l+dfiy
+omega*n1+dfi),'r*')
        axis([x1*dx x2*dx -Ay Ay])
        xlabel(yxL)
        ylabel(yL)
        
        subplot(s3)
        ploti=zeros([1 l+n1+2]);
        plotit=zeros([1 l+n1+2]);
        for w=1:l+n1+2
            ploti(w)=I(w);
            plotit(w)=It(w);
        end
        plot(plotit,ploti,'k')
        axis([0 ntlep*dt ia im])
        xlabel(s3xL)
        ylabel(s3yL)
        
    elseif ty<l && l<tx && l<2*ty %a tˆrÈs a kisebb karban visszafelÈ 
halad, a nagyobban mÈg oda
        subplot(s1)
        plot(xx1,Ax*sin(xx1*kx-omegax*l-omega*n1),'--
b',xx2,Ax*sin(xx2*k-omega*l-omega*n1+x1*(1-
dx)*k),'b',x00,Ax*sin(x00*kx+omegax*l+dfix+omega*n1),'--
r',x1*dx,sin(x1*dx*kx+omegax*l+dfix+omega*n1),'r*')
        axis([x1*dx x2*dx -Ax Ax])
        title(['Idı: ' num2str((n1+l)*dt,'%5.3f') ' ns'])
        xlabel(xxL)
        ylabel(yL)
        
        subplot(s2)
        plot(x000,Ay*sin(x000*k-omega*l-omega*n1-x1*(1/dx-1)*k
+dfi),'b',vy1,Ay*sin(vy1*ky+omegay*l+dfiy+omega*n1+dfi),'--
r',vy2,Ay*sin(vy2*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)+x1*(1/
dx-1))*k+dfi),'r',tx1/dx,tfy,'k',tx2/dx,tfy,'k',x1/dx,Ay*sin(x1/dx*ky
+omegay*l+dfiy+omega*n1+dfi),'r*')
        axis([x1*dx x2*dx -Ay Ay])
        xlabel(yxL)
        ylabel(yL)
        
        subplot(s3)
        ploti=zeros([1 l+n1+2]);
        plotit=zeros([1 l+n1+2]);
        for w=1:l+n1+2
            ploti(w)=I(w);
            plotit(w)=It(w);
        end
        plot(plotit,ploti,'k')
        axis([0 ntlep*dt ia im])
        xlabel(s3xL)



        ylabel(s3yL)
        
    elseif l>tx && l<2*ty %y-ban visszafelÈ halad a tˆrÈs, x-ben is
        subplot(s1)
        plot(x00,Ax*sin(x00*k-omega*l-omega*n1+x1*(1-
dx)*k),'b',vx1,Ax*sin(vx1*kx+omegax*l+dfix+omega*n1),'--
r',vx2,Ax*sin(vx2*k+omega*l+dfix+omega*n1-(2*x2*(dx-1)-
x1*(dx-1))*k),'r',x1*dx,Ax*sin(x1*dx*kx+omegax*l+dfix+omega*n1),'r*')
        axis([x1*dx x2*dx -Ax Ax])
        title(['Idı: ' num2str((n1+l)*dt,'%5.3f') ' ns'])
        xlabel(xxL)
        ylabel(yL)
        
        subplot(s2)
        plot(x000,Ay*sin(x000*k-omega*l-omega*n1-x1*(1/dx-1)*k
+dfi),'b',vy1,Ay*sin(vy1*ky+omegay*l+dfiy+omega*n1+dfi),'--
r',vy2,Ay*sin(vy2*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)+x1*(1/
dx-1))*k+dfi),'r',tx1/dx,tfy,'k',tx2/dx,tfy,'k',x1/dx,Ay*sin(x1/dx*ky
+omegay*l+dfiy+omega*n1+dfi),'r*')
        axis([x1*dx x2*dx -Ay Ay])
        xlabel(yxL)
        ylabel(yL)
        
        subplot(s3)
        ploti=zeros([1 l+n1+2]);
        plotit=zeros([1 l+n1+2]);
        for w=1:l+n1+2
            ploti(w)=I(w);
            plotit(w)=It(w);
        end
        plot(plotit,ploti,'k')
        axis([0 ntlep*dt ia im])
        xlabel(s3xL)
        ylabel(s3yL)
        
    elseif l<tx && l>2*ty %x-ben jobbra halad a tˆrÈs, y-ban m·r nincs 
benne
        subplot(s1)
        plot(xx1,Ax*sin(xx1*kx-omegax*l-omega*n1),'--
b',xx2,Ax*sin(xx2*k-omega*l-omega*n1+x1*(1-
dx)*k),'b',x00,Ax*sin(x00*kx+omegax*l+dfix+omega*n1),'--
r',x1*dx,Ax*sin(x1*dx*kx+omegax*l+dfix+omega*n1),'r*')
        axis([x1*dx x2*dx -Ax Ax])
        title(['Idı: ' num2str((n1+l)*dt,'%5.3f') ' ns'])
        xlabel(xxL)
        ylabel(yL)
        
        subplot(s2)
        plot(x000,Ay*sin(x000*k-omega*l-omega*n1-x1*(1/dx-1)*k
+dfi),'b',x000,Ay*sin(x000*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)



+x1*(1/dx-1))*k+dfi),'r',tx1/dx,tfy,'k',tx2/dx,tfy,'k',x1/
dx,Ay*sin(x1/dx*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)+x1*(1/dx-1))*k
+dfi),'r*')
        axis([x1*dx x2*dx -Ay Ay])
        xlabel(yxL)
        ylabel(yL)
        
        subplot(s3)
        ploti=zeros([1 l+n1+2]);
        plotit=zeros([1 l+n1+2]);
        for w=1:l+n1+2
            ploti(w)=I(w);
            plotit(w)=It(w);
        end
        plot(plotit,ploti,'k')
        axis([0 ntlep*dt ia im])
        xlabel(s3xL)
        ylabel(s3yL)
        
    elseif l<2*tx && l>2*ty %x-ben visszafelÈ megy a tˆrÈs, y-ban m·r 
nincs benne
        subplot(s1)
        plot(x00,Ax*sin(x00*k-omega*l-omega*n1+x1*(1-
dx)*k),'b',vx1,Ax*sin(vx1*kx+omegax*l+dfix+omega*n1),'--
r',vx2,Ax*sin(vx2*k+omega*l+dfix+omega*n1-(2*x2*(dx-1)-
x1*(dx-1))*k),'r',x1*dx,Ax*sin(x1*dx*kx+omegax*l+dfix+omega*n1),'r*')
        axis([x1*dx x2*dx -Ax Ax])
        title(['Idı: ' num2str((n1+l)*dt,'%5.3f') ' ns'])
        xlabel(xxL)
        ylabel(yL)
        
        subplot(s2)
        plot(x000,Ay*sin(x000*k-omega*l-omega*n1-x1*(1/dx-1)*k
+dfi),'b',x000,Ay*sin(x000*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)
+x1*(1/dx-1))*k+dfi),'r',tx1/dx,tfy,'k',tx2/dx,tfy,'k',x1/
dx,Ay*sin(x1/dx*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)+x1*(1/dx-1))*k
+dfi),'r*')
        axis([x1*dx x2*dx -Ay Ay])
        xlabel(yxL)
        ylabel(yL)
        
        subplot(s3)
        ploti=zeros([1 l+n1+2]);
        plotit=zeros([1 l+n1+2]);
        for w=1:l+n1+2
            ploti(w)=I(w);
            plotit(w)=It(w);
        end
        plot(plotit,ploti,'k')
        axis([0 ntlep*dt ia im])



        xlabel(s3xL)
        ylabel(s3yL)
        
    elseif l>2*tx && l>2*ty %csak az eredeti hull·mhosszat l·tjuk
        subplot(s1)
        plot(x00,Ax*sin(x00*k-omega*l-omega*n1+x1*(1-
dx)*k),'b',x00,Ax*sin(x00*k+omega*l+dfix+omega*n1-(2*x2*(dx-1)-
x1*(dx-1))*k),'r',x1*dx,Ax*sin(x1*dx*k+omega*l+dfix+omega*n1-
(2*x2*(dx-1)-x1*(dx-1))*k),'r*')
        axis([x1*dx x2*dx -Ax Ax])
        title(['Idı: ' num2str((n1+l)*dt,'%5.3f') ' ns'])
        xlabel(xxL)
        ylabel(yL)
        
        subplot(s2)
        plot(x000,Ay*sin(x000*k-omega*l-omega*n1-x1*(1/dx-1)*k
+dfi),'b',x000,Ay*sin(x000*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)
+x1*(1/dx-1))*k+dfi),'r',tx1/dx,tfy,'k',tx2/dx,tfy,'k',x1/
dx,Ay*sin(x1/dx*k+omega*l+dfiy+omega*n1+(2*x2*(1-1/dx)+x1*(1/dx-1))*k
+dfi),'r*')
        axis([x1*dx x2*dx -Ay Ay])
        xlabel(yxL)
        ylabel(yL)
        
        subplot(s3)
        ploti=zeros([1 l+n1+2]);
        plotit=zeros([1 l+n1+2]);
        for w=1:l+n1+2
            ploti(w)=I(w);
            plotit(w)=It(w);
        end
        plot(plotit,ploti,'k')
        axis([0 ntlep*dt ia im])
        xlabel(s3xL)
        ylabel(s3yL)
    end
    
    pause(.001)
end
    


