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Experiment: 1

SCILAB CODE FOR
PATTERN
MULTIPLICATION OF TWO
INFINITESIMAL DIPOLES
(given d=/2,=- /2)

Scilab code Solution 1.01 patternmult

//OS version = ubuntu 16.04 LTS
//Scilab version 5.5.2

clear;

clc;

lambda=1; // defining

d=lambda/4; //distance
between the dipoles= /4
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k=(2*%pi)/lambda; //defining constant
k=2 /

beta= - (%pi/2); //
defining beta as phase difference between the

dipoles

theta=0:0.01:2*%pi; //theta
varies from 0 to 360

subplot (2,2,1);

polarplot (theta,abs(cos(theta))); //
to plot single element pattern

title ('ELEMENT PATTERN’) ;

AF=cos (0.5*(d*xk*cos (theta)+beta)) //
Expression for Array factor

subplot (2,2,2);

polarplot (theta,abs (AF));
//to plot array factor pattern

title ('TARRAY FACTOR PATTERN') ;
subplot(2,2,3.5);

polarplot (theta,abs(cos(theta)) .*abs (AF)); //to
plot total field of the array

title ("TOTAL ARRAY PATTERN’) ;
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Figure 1.1: patternmult

Scilab code Solution 1.02 patternmult

//OS version = ubuntu 16.04 LTS

//Scilab version 5.5.2

clear;
clc;

lambda=1;

d=lambda/4;

between the dipoles= /4
k=(2*%pi)/lambda;

k=2 /

beta= 0;
as phase difference between

// defining

//distance

//defining constant

//defining beta
the dipoles
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theta=0:0.01:2x%pi; //theta

varies from 0 to 360
subplot (2,2,1);

polarplot (theta,abs (cos(theta)));
to plot single element pattern

title ('ELEMENT PATTERN") ;

AF=cos (0.5*%(d*k*cos (theta)+beta))
Expression for Array factor

subplot(2,2,2);

polarplot (theta,abs (AF));
//to plot array factor pattern

title ('TARRAY FACTOR PATTERN’) ;
subplot(2,2,3.5);

polarplot (theta,abs(cos(theta)) .*xabs (AF));
plot total field of the array

title ("TOTAL ARRAY PATTERN’) ;

//

//

//to




ELEMENT PATTERN

ARRAY FADTOR PATTERN

TOTAL ARRAY PATTERN

Figure 1.2: patternmult




Experiment: 2

SCILAB CODE FOR ARRAY
FACTOR PATTERN OF N
ELEMENT UNIFORM
AMPLITUD EENDFIRE
ARRAY

Scilab code Solution 2.01 endfirearray

//OS version = ubuntu 16.04 LTS
//Scilab version 5.5.2

clear;
clc;

N O O W N

n=10; //Number of
Elements

© 0o

lambda=1; // defining

—
(es)

11 d=lambda/4; //distance

10



12
13

14
15

16
17

18
19

20
21

22
23

24
25

26
27

28
29

30
31
32
33

34
35

36

between the dipoles= /4

k=(2*%pi)/lambda; //defining constant
k=2 /

theta=0.0001:0.01:2*%pi; //
theta varies from 0 to 360

betal=-(k*d) ; /] 1 =
kd

psi=k*d.*cos (theta)+betal; //

Progressive Phase

AF=sin(n.*psi/2) ./(n*sin(psi/2)); //
Expression for Array Factor
polarplot (theta, AF); //plot for
=—kd
beta2=kx*d; // 92 =
kd
psi=k*d.*cos(theta)+betal; //

Progressive Phase

AF=sin(n.*psi/2) ./(n*sin(psi/2)); //
Expression for Array Factor

xset(’'line style’,3)

polarplot (theta, AF); //plot
for =kd

title ("POLAR PLOT FOR ARRAY FACTOR PATTERN FOR N

ELEMENT UNIFORM AMPLITUDE END FIRE ARRAY CASE: N
10, d= /4, =+ (Kd)")
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Graphic
File Tools Edt 7
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FOLAR PLOT FOR ARRAY FACTOR PATTERN FOR N ELEMENT UNIF ORM AMPLITUDE END FIRE ARRAY CASE:

= 14, (i)

Figure 2.1: endfirearray

37 hil=legend(’ =Kd’,’ =Kd’)
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Experiment: 3

SCILAB CODE FOR ARRAY
FACTOR PATTERN OF N
ELEMENT UNIFORM
AMPLITUDE BROADSIDE
ARRAY

Scilab code Solution 3.01 broadsidearray

//OS version = ubuntu 16.04 LTS
//Scilab version 5.5.2

clear;
clc;

N O O W N

n=10; //Number of
Elements

© 0o

lambda=1; // defining

—
(es)

11 dil=lambda/4; //distance
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between the dipoles dl= /4

k=(2*%pi)/lambda; //defining constant
k=2 /

theta=0.0001:0.01:2*%pi; //
theta varies from 0 to 360

beta=0; // =0

psi=k*dl*cos (theta)+beta; //

Progressive Phase

AF=sin(n.*psi/2) ./(nxsin(psi/2)); //
Expression for Array Factor

polarplot (theta, AF); //plot for
di= /4

d2=1lambda; //distance

between the dipoles d2=

psi=kx*d2*cos (theta)+beta; //
Progressive Phase

AF=sin(n.*psi/2) ./(n*sin(psi/2)); //
Expression for Array Factor

xset (’line style’,3)

polarplot (theta, AF); //plot
for d2=

title ("POLAR PLOT FOR ARRAY FACTOR PATTERN FOR N
ELEMENT UNIFORM AMPLITUDE BROADSIDE ARRAY CASE: N
—10, d= /4 and d= , —0")

hi=legend (’ d= /47,7 d= »)
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Graphic window number 0

Fle Took Edt 7

POLAR PLOT FOR ARRAY FACTOR PATTERN FOR N ELEMENT UNIF ORM AMPLITUDE BROADSIDE ARRAY CASE: N=10, d= h /4 and d= A, =0

Figure 3.1: broadsidearray
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Experiment: 4

SCILAB CODE FOR ARRAY
FACTOR PATTERN OF N
ELEMENT DOLPH
TSCHEBYSCHEFF ARRAY

Scilab code Solution 4.01 dolpharray

//OS version = ubuntu 16.04 LTS
//Scilab version 5.5.2

clear;

clc;

lambda=1; // defining

dl=lambda/4; //distance
between the dipoles dl= /4

theta=0:0.01:2*%pi; // Theta varies from 0
to 360
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ul=(%pi*d1/lambda) .*cos (theta) ; //ul =
dl / xcos

AF1=2.798.xcos(ul)+2.496.*%cos(3.*%ul)+1.974.*%cos (5.%
ul)+1.357.xcos (7.*xul)+cos (9.*xul) ;
//expression for array factor
pattern for N=10, 2M=10

p=get ("hdl”); //get handle
on current entity (here the polyline entity)

p-line_style=1;

polarplot (theta, AF1) //plot polar plot

d2=lambda/2; //distance
between the dipoles d2= /2

u2=(%pi*d2/lambda) .*cos (theta) ; //u2 =
d2 / xcos

AF2=2.798.%cos(u2)+2.496.*xcos (3.*%u2)+1.974.xcos (5.x*
u2)+1.357.xcos (7.*u2)+cos (9.*u2) ;
//expression for array factor
pattern for N=10, 2M=10

p-line_style=8;

title ('POLAR PLOT OF ARRAY FACTOR PATTERN OF N
ELEMENT DOLPH TSCHEBYSCHEFF ARRAY CASE: N=10 and
d = /4 /27);

polarplot (theta, AF2) //plot polar plot

hl=legend(’'d = /4',’d = /27);

17



Graphic window number 0
File Tools Edit

POLAR PLOT OF ARRAY FACTOR PATTERN OF N ELEWENT DOLPH TS CHEEYSCHEFF ARRAY CASE: N=10 and d = 4 /4,4 12

Figure 4.1: dolpharray
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Experiment: 5

SCILAB CODE FOR ARRAY
FACTOR PATTERN OF N
ELEMENT BIONOMIAL
ARRAY

Scilab code Solution 5.01 binomialarray

//OS version = ubuntu 16.04 LTS
//Scilab version 5.5.2

clear;

clc;

theta=0:0.001:2*%pi; //theta
varies from 0 to 360

lambda=1; // defining

dl=lambda/4; //distance
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Figure 5.1: binomialarray

between the dipoles dl= /4
ul=(%pi*d1l/lambda) .*cos (theta); //ul
dl / xcos

AF1=126.*cos(ul)+84.*xcos (3*xul)+36.*cos (b*xul)+9.*cos

(7*ul)+cos (9%ul); //expression for
//array factor N=10, N=2M, AF= an cos(2n—1)u
for n=1 to M
p=get ("hdl”); //get handle on
current entity (here the polyline entity)
p.line_style=1;

polarplot (theta,AF1) //polar plot of AF

d2=lambda/2 //distance between the
dipoles d2= /2
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u2=(%pi*d2/lambda) .xcos (theta) ;

d2 / xcos

/[ u2

AF2=126.*cos(u2)+84.*xcos (3*xu2) +36.*cos (5*%xu2)+9.*cos

(7*u2)+cos (9*%u2) ;

p-line_style=8;

polarplot (theta, AF2)

d3=3xlambda/4
dipoles d3= 3 /4

//expression for

//

array

factor

//polar plot of AF

//distance between the

u3=(%pi*d3/lambda) .xcos (theta) ;

u3 = d3 / xcos

//

AF3=126.*cos(u3)+84.*xcos (3*u3)+36.*cos (5%xu3)+9.*cos

(7*u3)+cos (9*%xu3) ;

p-line_style=2;
polarplot (theta,b AF3)

//polar plot of AF

//expression for

21
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d4=lambda //distance
between the dipoles d4=

ud=(%pi*d4/lambda) .*xcos (theta) ; //ud
= d4 / *cos

AF4=126.*%cos(ud)+84.*xcos (3*%ud)+36.*xcos (5*xud)+9.*cos
(7*ud)+cos (9%ud); //expression for

//array
factor

p-line_style=6;

polarplot (theta, AF4) //polar plot of
AF
title ('POLAR PLOT OF ARRAY FACTOR PATTERN OF N
ELEMENT BINOMIAL ARRAY CASE: N=10 and d = /4,
/2 ;3 /4 ) )
hl=legend(’d = /475 °d = /27;°d = 3 /475 'd =

7);
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