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Diagrammi di irradiazione di un dipolo elettrico - Listato del programma

Dipolo.m

% disegno del grafico della direttivita di una antenna filiforme a lambda/2

clear all

close all
x=0.01:0.01:2*pi-0.01;
yd=1.5*(sin(x)) ."2;

plot (x,yd)
title('grafico: 1.5*% (sin(x))"2")
zoom

clear all
phi=0:.1:2*pi; % e il TH del MATLAB
th=0:.1:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RD=1.5* (sin (th(
[xd (h),yd (h),zd
end
end
end
clear TH phi th RD
phi=-0.01:0.01:2*pi; % & il TH del MATLAB
th=pi/2; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:length (th)
if sin(th(i))~=0
h=h+1;
RRD=1.5* (sin(th(i)))"2;

i)))rz;
(

[xxd (h),yyd (h),zzd (h) ]=sph2cart (phi(j),pi/2-th(i),RRD) ;

end
end
end
clear R TH phi th
phi=0; % e il TH del MATLAB

th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRD=1.5* (sin(th(i)))"

)
h) ]=sph2cart (phi(j),pi/2-th(i),RD);

2;
[xxxd (h) ,yyyd (h), zzzd (h) ]=sph2cart (phi (j),pi/2-th (i), RRRD) ;

end
end
end
clear R TH phi th
phi=pi/2; % & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRRD=1.5* (sin(th(i)))"2;

[xxxxd (h) ,yyyyd (h),zzzzd (h) ]=sph2cart (phi(j),pi/2-th (i), RRRRD) ;

end
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Diagrammi di irradiazione di un dipolo elettrico - Listato del programma

end
end

clear R TH
TH=0:0.01:2*pi;
for i=1l:length (TH)

if sin(TH(i))~=0
RD(i)=1.5* (sin(TH(i)))"2;
end
end
figure

polar (TH,RD) ;
title('grafico: 1.5* (sin(x))"2")

figure
plot3(xd, yd, zd)
grid

xlabel ('x")
ylabel ('y")
zlabel('z")
axis equal
figure

plot (xxd, yyd)
xlabel ('x")

ylabel('y")

axis equal
figure

plot (yyyyd, zzzzd)
xlabel('y")
ylabel('z")

axis equal
figure

plot (xxxd, zzzd)
xlabel ('x")
ylabel('z")
axis equal
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Esecuzione del programma

Esecuzione del programma
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Diagrammi di irradiazione di un dipolo elettrico - Esecuzione del programma

g o) NN

i)

AT
W e
R
R At £
....;f.fﬁff.f' .'“.._T

e

s

S, NS

NSSeeayy LITNANY
Bt ARALY
ST

%,

05F

05

Studente: Vito Marinelli

4



Esecuzione del programma
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Diagrammi di irradiazione di una antenna filiforme aA/2 - Listato del programma

Filiforme.m

% disegno del grafico della direttivita di una antenna filiforme a lambda/2

clear all

close all

x=0.01:0.01:2*pi-0.01;

y=1.64* (cos ((pi/2) .*cos(x))./sin(x))."2;

plot(x,vy)
title('grafico: 1.64* (cos((\pi/2)*cos(x)/sin(x))"2")
zoom

clear all
phi=0:.1:2*pi; % e il TH del MATLAB
th=0:.1:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
R=1.64%* (cos ((pi/2)*cos(th(i)))/sin(th(i)))"2;
[x(h),y(h),z(h)]=sph2cart (phi(j),pi/2-th(i),R);
end
end
end
clear R TH phi th RD
phi=-0.01:0.01:2*pi; % ¢ 11 TH del MATLAB
th=pi/2; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:length (th)
if sin(th(i))~=0
h=h+1;
RR=1.64%* (cos ((pi/2) *cos (th(i)))/sin(th(i)))"2;
[xx (h),yy(h),zz (h)]=sph2cart (phi(J),pi/2-th(i),RR);

end
end
end
clear R TH phi th
phi=0; % e 11 TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;

for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRR=1.64* (cos ((pi/2)*cos(th(i)))/sin(th(i)))"2;
[xxx (h),yyy (h),zzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRR) ;
end
end
end
clear R TH phi th
phi=pi/2; % & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRR=1.64* (cos ( (pi/2) *cos (th(i)))/sin(th(i)))"2;
[xxxx (h),yyyy(h),zzzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRRR);
end

6  Studente: Vito Marinelli



Listato del programma

end
end

clear R TH
TH=0:0.01:2*pi;
for i=1l:length (TH)

if sin(TH(i))~=0
R(i)=1.64* (cos ((pi/2)*cos(TH(1i)))/sin(TH(i)))"2;
end
end
figure

polar (TH,R) ;

title('grafico: 1.64* (cos((\pi/2)*cos(\theta))/sin(\theta))"2")
figure

plot3(x,vy,z)

grid
xlabel ('x")
ylabel ('y")
zlabel('z")
axis equal
figure
plot (xx,yy)
xlabel ('x")
ylabel ('y")
axis equal
figure
plot(yyyy,zzzz'")
xlabel ('y")
ylabel('z")
axis equal
figure

plot (xxx,zz2z)
xlabel ('x")
ylabel('z")
axis equal
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Diagrammi di irradiazione di una antenna filiforme aA/2 - Esecuzione del programma

Esecuzione del programma
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Diagrammi di irradiazione di una antenna filiforme aA/2 - Esecuzione del programma
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Confronto tra i diagrammi di irradiazione di un dipolo elettrico e di un’antenna filiforme- Listato del programma

Antenne.m

o

o

e di un dipolo
$ confronti

clear all
close all
x=0.01:0.01:2*pi-0.01;
y=1.64* (cos ((pi/2) .*cos(x))./sin(x))."2;
yd=1.5*(sin(x)) ."2;
plot(x,yd,x,y,'c")
legend('dipolo elementare', '"antenna filiforme');
zoom
clear all
phi=0:.1:2*pi; % & il TH del MATLAB
th=0:.1:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)

for i=1l:1length (th)

if sin(th(i))~=0
h=h+1;
R=1.64%* (cos p1/2 *cos (th( ) /sin(th(i)))"2;
RD=1.5* (sin(th(i)))"2;
[x(h),y(h),z(h)]=sph2cart (phi(j),pi/2-th(i),R);
[xd(h),yd(h),zd(h)] sph2cart(ph1( ), pi/2-th (i),
end
end
end
clear R TH phi th RD
phi=-0.01:0.01:2*pi; % & il TH del MATLAB
th=pi/2; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RR=1.64* (cos ((pi/2)*cos(th(i)))/sin(th(i)))"2;
RRD=1.5* (sin(th(i)))"2;
[xx (h),yy(h),zz (h)]=sph2cart (phi(j),pi/2-th (i),
[xxd (h),yyd(h),zzd(h)]= sphZCart(phl( ), pi/2-th(
end
end
end
clear R TH phi th
phi=0; $ € 11 TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRR=1.64* (cos ((pi/2) *cos(th(i)))/sin(th(i)))"2;
RRRD=1.5* (sin(th(i)))"2;
[xxx (h),yyy (h),zzz (h) ]=sph2cart (phi (j),pi/2-th/(
[xxxd (h) ,yyyd (h),zzzd (h)]= sphZCart(phl( ), pi/2-
end
end
end

clear R TH phi th
phi=pi/2; % & il TH del MATLAB

RD) ;

’

RR) ;
RRD) ;

i),

i),
th(

disegno del grafico della direttivita di una antenna filiforme a lambda/2

RRR) ;

i),

RRRD) ;
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Confronto tra i diagrammi di irradiazione di un dipolo elettrico e di un’antenna filiforme- Listato del programma

th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRR=1.64%* (cos ((pi/2)*cos(th(i)))/sin(th(i)))"2;
RRRRD=1.5* (sin(th(i)))"2;
[xxxx (h) ,yyyy(h),zzzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRRR);
[xxxxd (h) ,yyyyd (h),zzzzd (h) ]=sph2cart (phi(j),pi/2-th (i), RRRRD) ;
end
end
end

clear R TH
TH=0:0.01:2*pi;
for i=1l:length (TH)
if sin(TH(1i))~=0
R(i1i)=1.64* (cos ((pi/2)*cos (TH(i)))/sin(TH(1i)))"2;
RD(i)=1.5* (sin(TH(i)))"2;
end
end

figure

polar (TH,R, 'r'");

hold on

polar (TH,RD) ;

hold off

legend ('antenna filiforme', 'dipolo elementare');
figure

plot3(xd,vyd,zd,x,y,z,'r")

grid
legend (
xlabel ('
ylabel ('
zlabel ('
axis equal

figure

plot (xxd, yyd, xx,yy,"'-r")

xlabel ('x")

ylabel ('y")

legend('dipolo elementare', '"antenna filiforme');
axis equal

'dipolo elementare', 'antenna filiforme');
x")
v')
z")

figure
plot(yyyyd,zzzzd,yyyy,zzzz,'r")
xlabel ('y")

ylabel('z")

legend ('dipolo elementare', "antenna filiforme');
axis equal

figure

plot (xxxd, zzzd, xxx,zzz, 'r")

xlabel ('x")

ylabel('z")

legend ('dipolo elementare', "antenna filiforme');
axis equal
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Esecuzione del programma
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Confronto tra i diagrammi di irradiazione di un dipolo elettrico e di un’antenna filiforme- Esecuzione del programma
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Esecuzione del programma
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi broadside - Listato del programma

broadside.m

% disegno del grafico del fattore di schiera F e del corrispondente
fattore di irradiazione totale ftot
delle schiere di antenne filiformi broadside

o

o

clear all

close all

Ilm=1;

N=3;

d=((N-1) /N) *1m;

kod=(2*pi/1m) *d;

u=-kod:0.01:kod;

ul=-2*pi:0.01:2*pi;

y=abs (sin ((N/2)*u) ./sin((1/2)*u));

yl=abs (sin ((N/2)*ul)./sin((1/2)*ul));
plot(ul,yl,'r',u,y, k")

title('grafico di F=abs(sin ((N/2)*u)/sin((1/2)*u))")
xlabel ('u'")

zoom

grid

clear y

x=0:0.01:2*pi;

y=abs (sin ((N/2) *kod*cos (x)) ./sin((1/2)*kod*cos (x)));
figure

plot (x,y)

title('grafico di F=sin ((N/2*k0*d*cos (\Psi))./sin((1/2)*k0*d*cos (\Psi));")
xlabel ("\Psi')

zoom

grid

clear x y

phi=0:.1:2*pi; % e il TH del MATLAB
th=0:.1:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;

R=sin ((N/2) *kod*sin (th (1)) *cos(phi(j)))/sin((1/2)*kod*sin(th(i))*...

cos (phi(j))) *(cos ((pi/2)*cos(th(i)))/sin(th(i)));
[x(h),y(h),z(h)]=sph2cart (phi (j),pi/2-th(i),R);
end
end
end
for i=1l:1length (th)
for j=1:length (phi)
if sin(th(i))~=0
h=h+1;

R=sin ((N/2) *kod*sin (th(i)) *cos(phi(3)))/sin((1/2)*kod*sin(th(i))*...

cos (phi(3j)))* (cos((pi/2)*cos(th(i)))/sin(th(i)));
[x(h),y(h),z(h)]l=sph2cart (phi(j),pi/2-th(i),R);
end
end
end

clear R TH phi th RD
phi=-0.01:0.01:2*pi; %
th=pi/2;

h=0;

for j=1:1length (phi)

& il TH del MATLAB
& pi/2-PHI del MATLAB

o
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Listato del programma

for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;

RR=sin ( (N/2)*kod*sin (th(i)) *cos(phi(J)))/sin((1/2)*...

kod*sin (th (i)) *cos (phi(3)));

[xx (h),yy(h),zz (h)]=sph2cart (phi(J),pi/2-th(i),RR);

end
end
end
clear R TH phi th
phi=0; % e il TH del MATLAB

th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;

RRR=sin ((N/2) *kod*sin (th(i)) *cos (phi(3j)))/sin((1/2)*kod*sin(th(i))*...

cos (phi(3)));

[xxx (h),yyy (h),zzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRR) ;

end
end
end
clear R TH phi th
phi=pi/2; % & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRR=sin ( (N/2) *kod*sin (
sin(th (i) ) *cos (phi (
[xxxx (h),yyyy(h),zzzz (h
end
end
end

t
3))) s
) =

clear R TH
TH=0:0.01:2*pi;
for i=1l:length (TH)

if sin(TH(i))~=0
R(1i)=sin ((N/2) *kod*cos (TH(i)))/sin((1/2)*kod*cos (TH(1))) ;
end
end
figure

polar (TH,R) ;

h(i))*cos(phi(3)))/sin((1/2)*kod*...
)
]

sph2cart (phi(j),pi/2-th (i), RRRR) ;

title('grafico: sin((N/2)*ko*d*cos (\Psi))/sin((1/2)*ko*d*cos (\Psi))")

figure

plot (xx,vy)

xlabel ('x")

ylabel ('y")

title ('FATTORE DI SCHIERA');
axis equal

grid

figure

plot(yyyy,zzzz'")

xlabel ('y")

ylabel('z")

title ('FATTORE DI SCHIERA');
axis equal

grid
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi broadside - Listato del programma

figure

plot (xxx,zz2z)
xlabel ('x")
ylabel('z")

title ('FATTORE DI SCHIERA');
axis equal

grid

figure

plot3(x,y,z)

grid

xlabel ('x")

ylabel ('y")

zlabel('z")

title('ftot');

clear x y R RR RRR RRRR XX XXX XXXX VYV VVY VVYVV 2z ZzZ

phi=-0.01:0.01:2*pi; % e il TH del MATLAB
th=pi/2; % & pi/2-PHI del MATLAB
h=0;

for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;

zzzz TH phi th

RR=abs (sin ((N/2) *kod*sin (th (i) ) *cos (phi(j))) /sin( 1/2
kod*sin (th(i)) *cos (phi(3j)))™* (cos pl/2 *cos(th /51n (th(1))));
[xx (h),yy(h),zz (h)]=sph2cart (phi(J),pi/2-th(i),RR);
end
end
end
clear R TH phi th
phi=0; % & 11 TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRR=abs (sin ((N/2) *kod*sin (th (i) ) *cos (phi(J)))/sin((1/2) *.
kod*sin (th(i)) *cos (phi(3)))* (cos ((pi/2) *cos(th i))) /S h(i))));
[xxx (h),yyy (h),zzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRR) ;
end
end
end
clear R TH phi th
phi=pi/2; % & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRR=abs (sin ( (N/2) *kod*sin (th (1)) *cos (phi (J) /sin (1/2) *kod*. ..
sin(th(i)) *cos (phi(j))) * (cos((pi/2) *cos(th y/sin(th(1))));
[xxxx (h),yyyy(h),zzzz (h) ]=sph2cart (phi (j),pi/2- th i), RRRR) ;
end
end

end
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Listato del programma

clear R TH

figure

plot (xx,yy)
xlabel ('x")
ylabel ('y")

title('fattore di irradiazione totale');

axis equal

grid

figure
plot(yyyy,zzzz'")
xlabel ('y")
ylabel('z")

title('fattore di irradiazione totale');

axis equal

grid

figure

plot (xxx,zz2z)
xlabel ('x")
ylabel('z")

title('fattore di irradiazione totale');

axis equal
grid
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale fot

delle schiere di antenne filiformi broadside - Esecuzione del programma

Esecuzione del programma
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Esecuzione del programma
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FATTORE DI SCHIERA

Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale fot

delle schiere di antenne filiformi broadside - Esecuzione del programma
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ftot

Esecuzione del programma
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fattore di irradiazione totale

Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale fot

delle schiere di antenne filiformi broadside - Esecuzione del programma
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi endfire - Listato del programma

endfire.m

o

disegno del grafico del fattore di schiera F e del corrispondente
fattore di irradiazione totale ftot
delle schiere di antenne filiformi endfire

o\

o\

clear all

close all

1m=1;

N=3;

d=((N-1) /N)* (1m/2) ;

kod=(2*pi/1m) *d;

u=-kod:0.01:kod-0.01;

ul=-2*pi:0.01:2*pi;

y=abs (sin ((N/2) * (u-kod)) ./sin ((1/2) * (u-kod)) ) ;
yl=abs (sin ((N/2)* (ul-kod)) ./sin((1/2)* (ul-kod)));
plot(ul,yl,'r',u,y, 'k")

title('grafico di F=abs (sin ((N/2)* (u-ko*d))/sin((1/2)* (u-ko*d)))")
xlabel ('u')

zoom

grid

clear y

x=0.01:0.01:2*p1i;

y=abs (sin ((N/2) *kod* (cos (x)-1)) ./sin((1/2) *kod* (cos (x)-1)));
figure

plot(x,vy)

title('grafico di F=sin ((N/2) *k0*d* (cos (\Psi)-1))/sin((1/2)*k0*d* (cos (\Psi)-1))");

xlabel ("\Psi')

zoom

grid

clear x y
TH=0.01:0.01:2*pi-0.01;
for i=1:1length (TH)

if cos(TH(1i))~=1
R(i)=abs(sin ((N/2) *kod* (cos (TH(1))-1))/sin((1/2)*kod* (cos(TH(i))-1))):
end
end
figure

polar (TH,R);

title('grafico: sin ((N/2) *ko*d* (cos (\Psi)-1))/sin((1/2) *ko*d* (cos (\Psi)-1))")

xlabel ("\Psi')
clear R

phi=0:.1:2*pi; % e il TH del MATLAB
th=0:.1:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:1length (phi)
for i=1:1length (th)
if sin(th(i))~=0 & cos(phi(j))~=1
h=h+1;

R=abs (sin ( (N/2) *kod* (sin (th (i) ) *cos (phi(j))-1))/sin((1/2) *kod*. ..
(sin(th(i)) *cos (phi(j))-1))* (cos ((pi/2)*cos(th(i)))/sin(th(i))));

[x(h),y(h),z(h)]=sph2cart (phi(j),pi/2-th(i),R);
end

end
end
figure
no=gcf;
plot(x,y,'r")
grid

Studente: Vito Marinelli
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot

delle schiere di antenne filiformi endfire - Listato del programma

figure
plot(y,z,'r")
grid

figure
plot(x,z,'r")
grid

h=0;
for i=1l:1length (th)
for j=1l:1length(phi)
if sin(th(i))~=0 & cos(phi(j))~=1
h=h+1;

R=abs (sin ((N/2) *kod* (sin (th (i) ) *cos (phi(j)) -

(sin(th(i)) *cos(phi(j))-1))* (cos (pi/2)
[x1 (h),yl(h),zl(h)]l=sph2cart (phi(J),pi/2-th(
end

end
end
figure
noo=gcft;
plot(x1l,yl,'r")
grid
figure
plot(yl,zl,'x")
grid
figure
plot(x1l,zl1,'r")

clear R phi th

phi=0:.1:2*pi; % e il TH del MATLAB
th=0:.1:pi; % €& pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:length (th)
if sin(th(i))~=0 & cos(phi(j))~=1
h=h+1;
Rd=abs (sin (
(sin< h(
[xd(h),yd(h
end
end
end
figure (no)
hold on
plot (xd, yd)
hold off
xlabel ('x")
ylabel ('y")

(
1)) cos(phi(j))-1)));
)

title('curve di livello verticali: F,ftot (in rosso)');

grid

figure (no+1)
hold on
plot (yd, zd)
hold off
xlabel ('y")
ylabel('z")

title('curve di livello verticali: F,ftot (in rosso)');
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Listato del programma

grid

figure (no+2)
hold on
plot (xd, zd)
hold off
xlabel ('x")
ylabel('z")
title ('
grid

h=0;
for i=1l:length(t

h)

curve di livello verticali:

F,ftot

for j=1:length (phi)

if sin(th (i

h=h+1;
Rd=abs (
(sin
[xdl (h),
end
end
end
figure (noo)
hold on
plot (xdl, ydl)
hold off
xlabel ('x")
ylabel ('y")
grid
title('curve di
figure (noo+1)
hold on
plot (ydl, zdl)
hold off
xlabel ('y'")
ylabel('z")
grid
title('curve di
figure (noo+2)
hold on
plot (xdl, zdl)
hold off
xlabel ('x")
ylabel('z")
grid
title('curve di
xd=[xd, xdl];
yd=[yd,ydl]l;
zd=[zd, zdl1l];
clear Rd phi th

phi=-0.01:0.01:2*pi;

th=pi/2;
h=0;
for j=1l:1length(p

))

si
(

livello orizzontali:

livello orizzontali:

livello orizzontali:

hi)

n (
h(
d1

~=0 & cos (phi (

for i=1l:1length (th)

if sin(th (i

h=h+1;

RR=abs (sin (
(sin(th (i
Yy (

[xx (h)
end

))

~=0 & cos (phi (
(N/2)*kod* (sin (th (1

h),

(
i
(h

j))~=1

) *kod* (sin(th(i))
cos(phi(j))-1)));

N/2)
))*
), zd1l (h) ]=sph2cart (phi (7)

F,ftot
F,ftot

F,ftot

S
°

il TH del MATLAB

S
e pi/2-PHI del MATLAB

S
°

j))~=1

) ) *cos (phi (
)) *cos(phi(j))-1)));

zz (h) ]=sph2cart (phi (j),pi/2-th(

3)) -

(in rosso)');

*cos (phi(J))-1))

,pi/2-th(

i),

i),Rd);

(in rosso)');

(in rosso)');

(in rosso) ') ;

) /sin(

RR) ;

/sin (

(1/2)*kod*. ..

(1/2) *kod*. ..
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi endfire - Listato del programma

end
end
clear phi th
phi=0; $ & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;

for j=1:1length (phi)
for i=1:1length (th)
if sin(th(i))~=0 %& cos(phi(j))~=1
h=h+1;
RRR=abs (sin ((N/2) *kod* (sin (th (i) ) *cos (phi(j))-1))/sin((1/2) *kod*...
(sin(th(i)) *cos(phi(j))-1)));
[xxx (h),yyy (h),zzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRR) ;

end
end
end
clear R phi th
phi=pi/2; % & 11 TH del MATLAB
th=0:0.01:2*%pi; % & pi/2-PHI del MATLAB
h=0;

for j=1:1length (phi)
for i=1:1length (th)
if sin(th(i))~=0 & cos(phi(j))~=1
h=h+1;
RRRR= (sin ((N/2) *kod* (sin(th (i) ) *cos (phi(j))-1))/sin((1/2)*kod*...
(sin(th(i))*cos(phi(j))-1)));
[xxxx (h) ,yyyy (h),zzzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRRR);
end
end
end

clear R
figure
nl=gcft;
plot (xx,vy)
xlabel ('x")
ylabel ('y")
axis equal

grid

figure
plot(yyyy,zzzz'")
xlabel ('y")

ylabel('z")
axis equal
grid

figure

plot (xxx,zz2z)
xlabel ('x")
ylabel('z")
axis equal
grid

[)

o° o

o

figure
plot3(xd, yd, zd)
grid
xlabel ('x")
ylabel ('y")
("z")

zlabel ('z'

title('F'");
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Listato del programma

figure
plot3(x,vy,2z)
grid
xlabel ('x")
ylabel ('y")
zlabel('z")
ftot

title (' ')

figure
plot3(xd,yd,zd,x,y,z,'r")
grid
xlabel ("x")
ylabel ('y")
zlabel('z")
title (' t

A\l A\l

clear RR RRR RRRR xxX xXxX

phi=-0.01:0.01:2*pi; % e 11 TH del MATLAB
th=pi/2; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:1length (th)
if sin(th(i))~=0 & cos(phi(j))~=1
h=h+1;
RR=abs (sin ( (N/2) *kod* (sin (th (1 ))*cos(phi(j))— /Sin 1/2 *kod*.
(sin(th(i)) *cos (phi(J))-1)) * (cos ((pi/2) cos(th ) /sin(th (i ))));
[xx(h),yy(h),zz (h)]=sph2cart (phi (] ,p1/2 th( ),RR),
end
end
end
clear phi th
phi=0; % & 11 TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRR=abs (sin ((N/2) *kod* (sin (th (i) ) *cos (phi (j))-1) /Sin (1/2) *kod*.
(sin(th(i)) *cos (phi(j))-1)) * (cos( pi/2 cos(th )/sin(th(i))))
[xxx (h),yyy(h),zzz (h) ]=sph2cart (phi (j),pi/2-th/( ),RRR),
end
end
end
clear phi th
phi=pi/2; % & 11 TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:length (th)
if sin(th(i))~=0 & cos(phi(j))~=1
h=h+1;
RRRR=abs (sin ( (N/2) *kod* (sin (th (i) ) *cos (phi (7)) - /Sin (1/2) *kod*. ..
(sin(th(i)) *cos (phi(j))-1)) * (cos( pi/2 cos(th y/sin(th(i))));
[xxxx (h),yyyy(h),zzzz (h) ]=sph2cart (phi (J),pi/2-th( ),RRRR),
end
end
end
clear R
figure (nl)
hold on

F,ftot (in rosso)');

’

XXXX VY VYYY VYYY zz zzz zzzz phi th
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi endfire - Listato del programma

plot (xx,yy,"'.r")

hold off

xlabel ("x")

ylabel ('y")

title('F, ftot (in rosso)');
axis equal

grid

figure (nl+1)

hold on

plot(yyyy,zzzz,'r")

xlabel ('y'")

ylabel('z")

title('F, ftot (in rosso)');
axis equal

grid

hold off

figure (nl+2)

hold on

plot (xxx,zzz,'r")

xlabel ('x")

ylabel('z")

title('F, ftot (in rosso)');
axis equal

grid

hold off
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Esecuzione del programma

Esecuzione del programma

abs(sinf (N2 u-ko™d)sinf 127 (u-ko™d)))

grafico di F

T---===T1

3
25 -------
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Sin((Ni2) KOF d*(cos(® -1 1)/sin({ 1/2) KO d* (cos(®)-1))

grafico di F

3
25 -------
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi endfire - Esecuzione del programma
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Esecuzione del programma

curve di livello verticali: F ftot (in rosso)
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi endfire - Esecuzione del programma

curve di livello orizzontali; F ftot (in rosso)
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Esecuzione del programma

curve di livello orizzontali: F ftot (in rosso)
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere di antenne filiformi endfire- Esecuzione del programma
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Esecuzione del programma
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot

delle schiere di antenne filiformi endfire - Esecuzione del programma
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Esecuzione del programma

F ftot{in rosso)
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totak ftot
delle schiere collineari di antenne filiformi aA / 2 distanti d =(2/3) - A - Esecuzione del programma

collineare.m

% disegno del grafico del fattore di schiera F
e del corrispondente fattore di irradiazione totale ftot delle schiere
collineari di antenne filiformi a lambda/2 distanti d =(2/3) di lambda

o

o

clear all

close all

Ilm=1;

N=3;

d=((N-1) /N) *1m;

kod=(2*pi/1m) *d;

u=-kod:0.01:kod;

ul=-2*pi:0.01:2*pi;

y=abs (sin ((N/2)*u) ./sin((1/2)*u));

yl=abs (sin ((N/2)*ul)./sin((1/2)*ul));
plot(ul,yl,'r',u,y, k")

title('grafico di F=abs(sin ((N/2)*u)/sin((1/2)*u))")
xlabel ('u'")

zoom

grid

clear y

x=0:0.01:2*pi;

y=abs (sin ((N/2) *kod*cos (x)) ./sin((1/2)*kod*cos (x)));
figure

plot (x,y)

title('grafico di F=sin ((N/2*k0*d*cos (\Psi))./sin((1/2)*k0*d*cos (\Psi));")
xlabel ("\Psi')

zZoom

grid

clear x y

phi=0:.1:2*pi; % e il TH del MATLAB
th=0:.1:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
R=sin ((N/2) *kod*cos (th(i)))/sin((1/2)*kod*...
cos(th(i)))*(cos((pi/2)*cos(th(i)))/sin(th(i)));
[x(h),y(h),z(h)]=sph2cart (phi(j),pi/2-th(i),R);
end
end
end
for i=1l:1length (th)
for j=1:length (phi)
if sin(th(i))~=0
h=h+1;
R=sin ((N/2)*kod*cos (th(i)))/sin((1/2) *kod*cos (th(i)))*
(cos ((pi/2)*cos(th(i)))/sin(th(i)));
[x(h),y(h),z(h)]=sph2cart (phi(j),pi/2-th(i),R);
end
end
end
phi=0:.09:2*%*pi; % e il TH del MATLAB
th=0:.09:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1:1length (th)
if sin(th(i))~=0 & cos(th(i))~=0
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h=h+1;
Rl=abs (sin ((N/2) *kod*cos (th (1) /sin 1/2 *kod*.
COS< h(i)))* (COS((pl/Z)*COS(th ) /sin( th( ))));
[x1(h),yl(h),zl(h)]l=sph2cart (phi (J ,p1/2 th(i),R1);
end
end
end
for i=1l:1length (th)
for j=1:length (phi)
if sin(th(i))~=0 & cos(th(i))~=0
h=h+1;
Rl=abs (sin ((N/2) *kod*cos (th (1) /sin 1/2 *kod*.
COS< h(i)))* (COS((pl/Z)*COS(th ) /sin(th (4 ))));
[x1(h),yl(h),zl(h)]l=sph2cart (phi (j ),p1/2 th(i),R1);
end
end

end

clear R TH phi th RD

phi=-0.01:0.01:2*pi; % ¢ il TH del MATLAB
th=pi/2; % & pi/2-PHI del MATLAB
h=0;

for j=1:length (phi)
for i=1l:1length (th)

if sin(th(i))~=0
h=h+1;
RR=sin ( (N/2)*kod*cos (th(i)))/sin((1/2) *kod*cos (th(i)));
[xx (h),yy(h),zz (h) ]=sph2cart (phi (j),pi/2-th(i),RR);
end
end
end
clear R TH phi th
phi=0; $ € 11 TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRR=sin ((N/2) *kod*cos (th(i)))/sin( 1/2 *kod*cos(th(i)));
[xxx (h) ,yyy(h),zzz (h)]= sph2cart(phl( ,Pi/2-th (i), RRR);
end
end

end
clear R TH phi th
phi=pi/2; % & i1l TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)

for i=1l:1length (th)

if sin(th(i))~=0
h=h+1;
RRRR=sin ( (N/2) *kod*cos (th(i))) /sin(
[xxxx (h) ,yyyy (h),zzzz (h)]=s phZCart(phl( ), pi/2-
end
end

end

clear R TH

TH=0:0.01:2*pi;

for i=1l:1length (TH)
if sin(TH(i))~=0

R(1i)=sin ((N/2) *kod*cos (TH(i)))/sin((1/2)*kod*cos (TH (1

(1/2) *kod*cos (th (1
th (

))) g

)))
i), RRRR) ;
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end
end

figure

polar (TH,R) ;
title('grafico: sin((N/2) *ko*d*cos (\Psi))/sin((1/2)*ko*d*cos (\Psi))")
figure

n=gcf;

plot (xx,yy)
xlabel ('x")
ylabel ('y")
axis equal
grid

figure
plot(yyyy,zzzz'")
xlabel ('y")
ylabel('z")
axis equal
grid

figure

plot (xxx,zz2z)
xlabel ('x")
ylabel('z")
axis equal

figure
plot3(x1,yl,zl)
grid
xlabel ('x")
ylabel ('y")
("z")

A\l A\l

zlabel ('z'

title('F

);
figure
plot3(x,y,z)
grid
xlabel ('x")
ylabel ('y")
zlabel('z")
title('ftot'

Xl
v
V4
) ;

figure
plot3(x1l,vyl,zl,x,y,z,'c")
grid
xlabel ('x")
ylabel ('y")
zlabel ('z")
title('F, ftot (in rosso)');

clear x y R RR RRR RRRR XX XXX XXXX VYV VVV VVYyy 2z zzz zzzz TH phi th

phi=-0.01:0.01:2*pi; % & il TH del MATLAB
th=pi/2; $ & pi/2-PHI del MATLAB
h=0;

for j=1:length (phi)
for i=1:1length (th)
if sin(th(i))~=0
h=h+1;
RR=abs (sin ((N/2) *kod*cos (th(i)))/sin((1/2) *kod*. ..
cos(th(i)))*(cos ((pi/2)*cos(th(i)))/sin(th(i))));
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[xx (h),yy(h),zz (h)]=sph2cart (phi(J),pi/2-th(i),RR);

end
end
end
clear R TH phi th
phi=0; $ & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;

for j=1:1length (phi)
for i=1:1length (th)

if sin(th(i))~=0
h=h+1;
RRR=abs (sin ( (N/2) *kod*cos (th(1i))) /sin((1/2) *kodx*. ..
cos (th(i)))* (cos ((pi/2)*cos(th(i)))/sin(th(i))));
[xxx (h),yyy (h),zzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRR) ;
end
end

end
clear R TH phi th
phi=pi/2; % & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRR=abs (sin ( (N/2) *kod*cos (th (i)))/sin((1/2) *kod*. ..
cos(th(i)))*(cos ((pi/2)*cos(th(i)))/sin(th(i))));
[xxxx (h) ,yyyy (h),zzzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRRR);
end
end
end

clear R TH

figure (n)

hold on

plot (xx,yy,"'.r")

hold off

xlabel ('"x")

ylabel ('y")

title('F , fot (in rosso)');
axis equal

grid

figure (n+1)

hold on
plot(yyyy,zzzz,'r")
hold off

xlabel ('y'")
ylabel('z")

title('F , fot (in rosso)');
axis equal

grid

figure (n+2)

hold on

plot (xxx,zzz,'r")
hold off

xlabel ('x")
ylabel('z")

title('F , fot (in rosso)');
axis equal
grid
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Esecuzione del programma
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Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot
delle schiere planari di antenne filiformi a A / 2 distanti d =(2/3) - A - Esecuzione del programma

planare.m

o

disegno del grafico del fattore di schiera F
e del corrispondente fattore di irradiazione totale ftot delle
schiere planari di antenne filiformi a lambda/2 distanti d =(2/3) di lambda

o

o

clear all

close all

Ilm=1;

N=3;

d=((N-1) /N) *1m;

kod=(2*pi/1m) *d;

u=-kod:0.01:kod;

ul=-2*pi:0.01:2*pi;

y=abs (sin ((N/2)*u) ./sin((1/2)*u));

yl=abs (sin ((N/2)*ul)./sin((1/2)*ul));
plot(ul,yl,'r',u,y, k")

title('grafico di F=abs(sin ((N/2)*u)/sin((1/2)*u))")
xlabel ('u'")

zoom

grid

clear y

x=0:0.01:2*pi;

y=abs (sin ((N/2) *kod*cos (x)) ./sin((1/2)*kod*cos (x)));
figure

plot (x,y)

title('grafico di F=sin ((N/2*k0*d*cos (\Psi))./sin((1/2)*k0*d*cos (\Psi));")
xlabel ("\Psi')

zoom

grid

clear x y

phi=0:.1:2*pi; % e il TH del MATLAB
th=0:.1:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
R=sin ((N/2)*kod*sin (th(i)) *cos (phi(J)))/sin((1/2) *kod*...
sin(th(i)) *cos (phi(3j)))*(cos((pi/2)*cos(th(i)))/sin(th(i)));
[x(h),y(h),z(h)]=sph2cart (phi(j),pi/2-th(i),R);
end
end
end
for i=1l:1length (th)
for j=1:length (phi)
if sin(th(i))~=0
h=h+1;
R=sin ((N/2)*kod*sin (th(i)) *cos (phi(J)))/sin((1/2)*kod*...
sin(th(i))*cos (phi(j)))* (cos((pi/2)*cos(th(i)))/sin(th(i)));
[x(h),y(h),z(h)]=sph2cart (phi(j),pi/2-th(i),R);
end
end
end
phi=0:.09:2*%*pi; % e il TH del MATLAB
th=0:.09:pi; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:1length (th)
if sin(th(i))~=0 & cos(th(i))~=0
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h=h+1;

Rl=sin ((N/2)*kod*sin (th(i)) *cos(phi(J)))/sin((1/2)*kod*...
sin(th(i)) *cos (phi(j))) *(cos ((pi/2)*cos(th(i)))/sin(th(i)));

[x1(h),yl(h),zl(h)]l=sph2cart(phi(j),pi/2-th(i),R1);

end
end
end
for i=1l:1length (th)
for j=1:length (phi)
if sin(th(i))~=0 & cos(th(i))~=0
h=h+1;

Rl=sin ((N/2)*kod*sin (th(i)) *cos(phi(J)))/sin((1/2)*kod*...
sin(th(i)) *cos (phi(j))) *(cos ((pi/2)*cos(th(i)))/sin(th(i)));

[x1(h),yl(h),zl(h)]l=sph2cart(phi(j),pi/2-th(i),R1);

end
end
end

clear R TH phi th RD

phi=-0.01:0.01:2*pi; % ¢ il TH del MATLAB
th=pi/2; % & pi/2-PHI del MATLAB
h=0;

for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;

RR=sin ( (N/2) *kod*cos (th(i)))/sin((1/2)*kod*cos (th(i)));
[xx (h),yy (h),zz (h) ]=sph2cart (phi(j),pi/2-th (i) ,RR);

end
end
end
clear R TH phi th
phi=0; $ € 11 TH del MATLAB

th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1l:1length(phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;

RRR=sin ( (N/2) *kod*cos (th(1i)))/sin((1/2) *kod*cos (th(i)));

[xxx (h),yyy(h),zzz (h) ]=sph2cart (phi(j),pi/2-th(i),RRR);

end
end
end
clear R TH phi th
phi=pi/2; % & i1 TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;

RRRR=sin ( (N/2) *kod*cos (th(i)))/sin((1/2) *kod*cos (th(1)));
) 1=

[xxxx (h),yyyy(h),zzzz (h
end
end
end

clear R TH

TH=0:0.01:2*pi;

for i=1l:1length (TH)
if sin(TH(i))~=0

R(1i)=sin ((N/2) *kod*cos (TH(i)))/sin((1/2)*kod*cos (TH(1))) ;

sph2cart (phi(j),pi/2-th (i), RRRR) ;
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end
end

figure

polar (TH,R) ;
title('grafico: sin ((N/2) *ko*d*cos (\Psi))/sin((1/2)*ko*d*cos (\Psi))")
figure

n=gcf;

plot (xx,yy)
xlabel ('x")
ylabel ('y")
axis equal
grid

figure
plot(yyyy,zzzz'")
xlabel ('y")
ylabel('z")
axis equal
grid

figure

plot (xxx,zz2z)
xlabel ('x")
ylabel('z")
axis equal

figure
plot3(x1,yl,zl)
grid
xlabel ('x")
ylabel ('y")
("z")

A\l A\l

zlabel ('z'

title('F

);
figure
plot3(x,y,z)
grid
xlabel ('x")
ylabel ('y")
zlabel('z")
title('ftot'

Xl
v
V4
) ;

figure
plot3(x1l,vyl,zl,x,y,z,'c")
grid
xlabel ('x")
ylabel ('y")
zlabel ('z")
title('F, ftot (in rosso)');

clear x y R RR RRR RRRR XX XXX XXXX VY VVV VYYVV 2z zzz zzzz TH phi th

phi=-0.01:0.01:2*pi; % & il TH del MATLAB
th=pi/2; $ & pi/2-PHI del MATLAB
h=0;

for j=1:length (phi)
for i=1:1length (th)
if sin(th(i))~=0
h=h+1;
RR=abs (sin ((N/2) *kod*cos (th(i)))/sin((1/2) *kod*. ..
cos(th(i)))*(cos ((pi/2)*cos(th(i)))/sin(th(i))));
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[xx (h),yy(h),zz (h)]=sph2cart (phi(J),pi/2-th(i),RR);

end
end
end
clear R TH phi th
phi=0; $ & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;

for j=1:1length (phi)
for i=1:1length (th)

if sin(th(i))~=0
h=h+1;
RRR=abs (sin ( (N/2) *kod*cos (th(1i))) /sin((1/2) *kodx*. ..
cos (th(i)))* (cos ((pi/2)*cos(th(i)))/sin(th(i))));
[xxx (h),yyy (h),zzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRR) ;
end
end

end
clear R TH phi th
phi=pi/2; % & il TH del MATLAB
th=-0.01:0.01:2*pi; % & pi/2-PHI del MATLAB
h=0;
for j=1:length (phi)
for i=1l:1length (th)
if sin(th(i))~=0
h=h+1;
RRRR=abs (sin ( (N/2) *kod*cos (th(i)))/sin((1/2) *kod*. ..
cos(th(i)))*(cos ((pi/2)*cos(th(i)))/sin(th(i))));
[xxxx (h) ,yyyy (h),zzzz (h) ]=sph2cart (phi(j),pi/2-th (i), RRRR);
end
end
end

clear R TH

figure (n)

hold on

plot (xx,yy,"'.r")

hold off

xlabel ('"x")

ylabel ('y")

title('F , fot (in rosso)');
axis equal

grid

figure (n+1)

hold on
plot(yyyy,zzzz,'r")
hold off

xlabel ('y'")
ylabel('z")

title('F , fot (in rosso)');
axis equal

grid

figure (n+2)

hold on

plot (xxx,zzz,'r")
hold off

xlabel ('x")
ylabel('z")

title('F , fot (in rosso)');
axis equal
grid
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delle schiere planari di antenne filiformi a A / 2 distanti d

Esecuzione del programma

54 Studente: Vito Marinelli



Esecuzione del programma

55

Studente: Vito Marinelli



Grafico del fattore di schiera F e del corrispondente fattore di irradiazione totale ftot

delle schiere planari di antenne filiformi a A / 2 distanti d

(2/3) - A - Esecuzione del programma

F ftot (in rosso)

; .

; )

; .
v ;
3 .
; .
S P
; ;
y .

; ;

y .

/ .

y .
: ;
y .
A R P
S P P
! ! ! i
‘ / : \ iy
S Lo A wymwm«\
_ _ XN
' \ Fof
! | shnw\ J
s \ .
] .

56 Studente: Vito Marinelli



	ESAME DI ANTENNE
	Dipolo.m
	Listato del programma
	Esecuzione del programma

	Filiforme.m
	Listato del programma
	Esecuzione del programma

	Antenne.m
	Listato del programma
	Esecuzione del programma

	broadside.m
	Listato del programma
	Esecuzione del programma

	endfire.m
	Listato del programma
	Esecuzione del programma

	collineare.m
	Listato del programma
	Esecuzione del programma

	planare.m
	Listato del programma
	Esecuzione del programma


