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1. Linearity — a:

Editor - CAUsers\allen\Documents\ MATLABYTT.m

E& 1.m E¥a_1.m ETb_1.m Labcat.m
- clear all

- clc

t
heaviside (L+2) -heaviside (£t-2);
exp(-t*2) *heaviside (L),

= 2%*x14+3*x2: % alpha = 2, beta =

LYo s B B L L I o I

fourier (xl):

=]

fourier (x2):

=
=

= fourier(x):
[-5:0.01:5]:
[-2%pi:.1l:2%pi]:

=
Wb

= heaviside (t+42) - heaviside(t-2);
= gxXp(-t*2) .*heaviside (t):
2¥x1+3%x2;

2./ w. sin(2%wW) ;
= 1./ (2+1i%W);

4. fw. Fsin (2%w)+3./ (24+i%w) ;

subplot (3,1,1)
ploti(t,x,"'z"):
grid omn;
title("x(T)

subplot (3,1,2)

plot (w, (2FX14+3%X2), 'linew]
grid omn;

title ("2*X liw)+ 3*K 2(w)"}):

subplot (3,1,3)
plot (w, (X), 'B—-"):
grid on;
title("X(w) ")
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Eile Edit View [Inset Tools Desktop Window  Help
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X(t) = 2% (t) + 3*x,(t)

2°X (W) 3K, (w)
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2. Linearity - b

Editar - ChlUsershallen\Documentsh MATLABVT2.m
E& 1.m E¥a_1.m ETb_1.m Labcat.m
- clear all

- clc

t
heaviside (t+2) -heaviside (t-2);
exXxp(-t*2) *heaviside (t) s

2*x1+3*x2; % alpha = 2, beta =

LT R B = VI 4 B T~ T % I

fourier (x1);

L]

fourier (x2):

=
[

= fourier(x):
[-5:0.01:5]:
[-2%pi:.1l:2%pi]:

=
L b

= heaviside (t+2) - heaviside(t-2);
exp(-t*2) . *heaviside (t)
2Ex14+3%x2;
= Z2./w.¥3in (2%wW) ;
1./ (2+i%w);
4w rsin (2% +3. 0 (2+1%wW) ;

subplot (2,2,2)
plot(w,abs (X),"'z");
grid on;
title ("X (w)"):

subplot (2,2,3)

plot (w,angle (2*X14+3*X2), 'linewidth', 1) ;
grid om;

title ("2*¥ 1 (w)+ 3*X

subplot (2, 2,4)

plot (w,angle (X)), "x'
grid om;
title ("X (W) ")
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2°X (w)t 3*X(w) X(w)

2°K (W) 3*X,(w)
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3. Duality

Editor - ChUsers\allen\Documents\ MATLABVETa_1.m

E& 1.m E¥a_1.m ETb_1.m Labcat.m

- clear all

- clc

- SYyms t W
v = heaviside (t4+2) - heaviside(t-2):
¥ fourier(y,w):
= linspace (-10,10,100) ;

subplot (2,2, 4)
Yt=suks (Y, w,t):
yEP=fourier (¥t):

Moo =] & DR = L D

=
| =]

for i=l:length(s)
YFz(i)=subs (VvF,wWw,2(1)):

=
L b

end

plot(s,YFs,'z"):
axis([-10 10 -10 10]1):
grid omn;

title ("2%pi*X (-w) ")

subplot (2,2,3)

¥Z=(2/t)*sin(2*t) :

for i=l:length(s)
¥2zs(i)=subks(x2,t,s(1)):

end

plot(s,x2=3,'kL"'):

axis([-10 10 -5 5]):

grid on;

title('(2/T) * =1
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subplot (2,2,2)
for i=l:length(=s)
Yz (i)=subs (Y,w,=2(1i)):
end
ploti(=s,Y=s,'k");
axis([-10 10 -5 51):
grid on;
title ("X {w) ")

subplot (2,2,1)

for i=l:length(s)
ysii)=subsiv,t,s(1)):

end

plot (3,v3):

®x1lim([-10,10])

ylim([-2,2]1):

grid on;

title('x(t)
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X(t) = rect(t/4) X{w)

-0

(2/t)*sin(2*t)
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4. Differentiation property

Editor - ChUserstallen'\Documentst MATLABVETD_2.m
EZ_1.m Labcat.m E7b_2.m
- clear all
- clc
= dt = pi/100;

t = -10:dc:10;

2.%tr(t/4);
x diff = [diff(x)/dt 0];

= t:
= fft (x):
fftshift (X);
_property = 1i.*%w.*%X;
Tic(x diff):
fftshift (Y):

MY 0 =] & A = L [

= = e
Wby = o

figure (1) :
subplot (2,3,1)
plot (t,x):
axis([-5 5 0 2])
title('Triangle x(t)")
subplot (2,3,2)

plot (w,akbs (X)) ;
axis([-5 5 0 4])
title('|X(w) v= wW');
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subplot (2,3,2)

plot (w,abs (X)) ;
axis([-5 5 0 4])
title('|X(w) v=s w');

subplot (2,3, 3)

plot (w,angle (X))
axis([-5 5 -1 1]}
title('<X (W) vs w'):

subplot (2,3,4)
plot (t,x diff);

axis([-5 5 -1.5 1.5])
title("vit) = dix(t)/dc");

subplot (2,3,5)

plot (w,aks (Y_property));
axis([ -5 5 0 3]1)
title (" |Y (w) vE W'):

subplot (2,3,6)
plot (w,angle (Y property));
axis([-10 10 -2 2]1)

title('<Y(w) v=s w')

function v = tr(t):
¥y = r(t+l) - 2¥r(t) + ri(t-1):
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figure (2}

subplot (2,2,1)

plot (w,abs (Y) )
axis([-5 5 0 4]1):
title (' |Y (w) Vs wWw');

subplot (2,2,2)
plot (W, angle (YY) )
axis([-5 5 -2 2]):

title('=<Y (W) v wW'):

subplot (2,2, 3)

plot (w, abs (Y property)):
axis([-5 5 0 4]1):
title (' |Jw X (w) | v= w'};

| I ]

subplot (2,2, 4)
plot (w,angle (¥ property));

[}]

axis([-5 &5 -2 2]):
title("<iw*X({w) v w'):
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Rectangular function:

Ei Editor - C:\Users\allen\Documents\MATLAB\r.m
EZ_1.m Labcat.m E7b_Z2.m tr.m r.m
for triangular function

function

function v = r(x)
v o= ®.Ruas(x);
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Triangle x(t)
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[Y(w)| vs w <Y(w) vs w
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5. Lab — CAT

Editor - ChUsersh\allen Documentst MATLABLabcat.m
Labcat.m +

- clc
- clear all
- = linspace(-5,5,1000) ;
= linspace (-3%pi, 3%pi, 1000) ;
= — (heaviside (t+l) - heawviside(t)) + (heaviside(t) - heawviside(t-1})):
= tr(4*t)
= £ft(v):
= fftshift (Y):
= 1i.*w.*¥Y;

LY T« B B - T B L T I S S

=
[ =]

subplot (3,1, 1)
plot(t,x,"'z")
citle("x(t) "}’
axi=([-5 & -2 21):

grid on;

=
Wb

subplot (3,1, 2)
plot(t, v, "'EB")
citle("v(t) ")
grid on;

subplot (313)

plot (Ww,abs (X)), "k"):
citle (" |X(w)|"):
axis([-5 5 -1 &]1):
grid on;
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x(t)

|

0




