Chapter 2: Signals

1)

t=-5:.1:10;
r5=(t+5). *heavi si de(t +5);
r3=(t+3). *heavi si de(t +3);
r2=(t+2).*heavi si de(t+2);
r=t.*heavi si de(t);
u=heavi si de(t);
u2=heavi si de(t-2);
u5=heavi si de(t-5);
u8=heavi si de(t-8);

X=r5-r 3-r2+r +u+u2+ub- 3*u8

pl ot (t, x)

ylim([-.1 3.1])

2) Q=2=T=27x1Q=rx
T=pi ;

t=0:.1:3*T,

x=3*exp(-j*2*t);
plot(t,real (x),t,img(x));
legend(" Re[ x(t]"," In{x(t)]")

3) Q=27=T,=1and Q,=37=T,=2/3. Fork=2 and m=3,
T=KkT,=mT, =2.

T=2;

t=0:.1:4*T,

X=cos(2*pi *t) +si n(3*pi *t);

pl ot (t, x)

grid

4)

t=0:. 1: 20;
x=t.*exp(-0.1*t).*cos(t);
X_t=-t.*exp(0.1*t).*cos(-t);
xe=(x+x_t)/2
xo=(x-x_t)/?2;

y=Xe+xo;

subpl ot (221) ;

pl ot (t, x)

subpl ot (222)

pl ot (t, xe);

subpl ot (223)

pl ot (t, x0);

subpl ot (224)

plot(t,y)



5)

synms n

x=0. 97n;
E=symsun(x, n, 0, i nf)

6)
t1=0:. 1: 2;
x1=t1,
t2=2:.1: 4,
X2=4-12;
t=[t1 t2];
x=[x1 x2];
pl ot (t, x)
plot(-t,x)
pl ot (2*t, x)
plot(-(1/4)*(2+t), x)

7)

function u=unitstep(t0);
t1=t0-10:.1:t0;
t2=t0:.1:t0+10;
ul=zeros(size(tl));
u2=ones(si ze(t2));

t=[t1 t2];

u=[ul u2?];

plot(t,u);

ylim([-.1 1.1]);

8)

function d=unitdirac(t0);
t1=t0-10:.1:t0-.1;
t 2=t O;

t3=t O0+. 1:.1:t0+10;
dl=zeros(size(tl));
d2=1; % or u2 =inf
d3=zeros(size(t3));
t=[t1 t2 t3];
d=[d1l d2 d3];
plot(t,d);
ylim([-.1 1.1]);

9)

function r=unitranp(t0);
t1=t0-10:.1:t0;
t2=t0:.1:t0+10;
ri=zeros(size(tl));
r2=t2-t0

t=[t1 t2];

r=[rl r2];

plot(t,r);



10)

function p=unitrect(T);
t1=-T:.01:-T/2;
t2=-T/2:.01:T/2;
t3=T/2:.01:T;
pl=zeros(size(tl));
p2=ones(size(t2));
p3=zeros(size(t3));
t=[t1 t2 t3];
p=[pl p2 p3];
plot(t,p);
ylim([-.21 1.1]);

11)

function p=unitrect2(T,t0);
t1=t0-T:.01:t0-T/2;
t2=t0-T/2:.01:t0+T/ 2;
t 3=t 0+T/ 2:.01: t O+T;
pl=zeros(size(tl));
p2=ones(size(t2));
p3=zeros(size(t3));
t=[t1 t2 t3];

p=[pl p2 p3];
plot(t,p);

ylim[-.1 1.1]);

12)

function u=unitstep2(n0);
n1l=n0-10: nO- 1,

n2=n0: n0+10;
ul=zeros(size(nl));
u2=ones(si ze(n2));

n=[nl n2];

u=[ul u?];

stem(n, u);

ylim([-.1 1.1]);

13)

function d=unitdelta(n0);
n1=n0-10: n0- 1;
n2=n0;

n3=n0+1: n0+10;
dl=zeros(size(nl));
d2=1; % or u2 =inf
d3=zeros(si ze(n3));
n=[nl n2 n3];

d=[d1l d2 d3];
stem(n, d);
ylim([-.1 1.1]);



14)

function [y, ny]=shift(x,n,n0);
ny=n+n0;

y=X;

sten(ny,y)

15)
function [y, ny]=scal ed(x, a, n)

if a>1
% Downsanmpling- only the integer quotients survive
j =1
for i=1:1ength(n)
if nod(n(i),a)==
ny(j)=n(i)/a;
y(j)=x(i);
j=+1
end
end

else if a<l

% Upsanmpl i ng
y=upsanpl e(x, 1/ a);
ny=upsanpl e((1/a)*n, 1/ a);

el se
y=X;
ny=y,;
end
end

sten(ny,y);

16)

function x=conpl exp(r,w, n)
x=(r.”n). *exp(j*wn);
subpl ot (221) ;
stem(n, real (x));

title(' Real ")

subpl ot (222) ;

sten(n, i mag(x));
title('lmag')

subpl ot (223);
stenm(n, abs(x));
title(' Magnitude')

subpl ot (224);
st em(n, phase(x));
title(' Phase")



