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dt = 0.01; '°'_f% ,,,,,,,,,
t = 0:dt:5; o

s1 = exp(-5*t).*cos(20*pi*t);

s2 = cos(20*pi*t); R T T T R
El =sum(sl.*s1)*dt; %s1(t){ESRERE

P2 = sum(s2.*s2)*dt/(length(t)*dt); %s2(t)BI{ESTNZEs
[f1 s1f]=T2F(t,s1);
[f2 s2f]= T2F(t,s2);

df = f1(2)-f1(2);

E1l f =sum(abs(sif).*2)*df; %s1(t)AgER FsE R iTE
df = £2(2)-F2(2);

T =t(end);

P2_f = sum(abs(s2f).*2)*df/T; %s2(t)AIThZ, AMEANITE
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_ Complex Hilbert Transform 2

We must know.
We will know.

~David Hitherd—
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Proof. If x(t) is even, then X(f) is a real and even function; therefore,
—jsgn(f)X(f) is an imaginary and odd function. Hence, its inverse Fourier trans-
form x(t) will be odd. If x(¢) is odd, then X(f) is imaginary and odd; thus
—jsgn(f)X(f) is real and even. Therefore, x(¢) is even.
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Proof. Using Parseval’s theorem of the Fourier transform, we obtain

f (DR (1) di = [ X ()= jsen( /)X () df

o0 —

0 +o0
= -—j/ |X(f)|2df+j[0 X (f)Idf

— 00

= (),

(2.6.8)

where, in the last step, we have used the fact that X (f) is Hermitian; therefore,

X (f))? is even.
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Cos(a)ot) — 7z[5(a) + @, )+ 5(&) — @, )]

cos(a)ot)*% & 7|5(w+wy)+ 5(w— )] [~ jsgn(w)]
= j”[g(w+wo)_5(w_wo)]

sin(pt) = j7[8(0+w,) - 50—, )

1 .
cos(ay,t )* — =sin (co4t)
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Determine the Hilbert transform of the signal x(¢) = 2sinc (2t). -

—aaEEs

Solution We use the frequency-domain approach to solve this problem. Using the
scaling property of the Fourter transform, we have

7 o in (Nl =n AU 1
srn=2gn(y)=n(z)=nfreg)en(s3)

In this expression, the first term contains all the negative frequencies and the second
term contains all the positive frequencies.

To obtain the frequency-domain representation of the Hilbert transform of x(z),
we use the relation 7 [X(¢)] = —jsgn( f)&F [x(t)], which results in

gl — l —_ _l
.Jv[x(t)]-Jl'I(f—}-z) Jﬂ(f 2).

Taking the inverse Fourier transform, we have

—J /7 gine(t)

X(t) = je /sine(r) — je
= —j (e/™ — e7/™") sinc(r)
= —J x 2j sin(mt)sinc(t)

= 2sin(mt) sinc(t). |



Single-Sideband Sinusoidal Amplitude Modulation
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™ sSBiE&IMatlab{t s

dt = 0.001; %o [8) 4 1] B
fm=1; VAP S
fc=10; YR R 0 IR
T=5; %5 S <
t=0:dt:T;

mt = sqgrt(2)*cos(2*pi*fm*t); %fFiE
%NO = 0.01; %R EIAThRIEERE

%SSB modulation

s_ssb =real( hilbert(mt).*exp(j*2*pi*fc*t) );
B=fm:;

%noise = noise_nb(fc,B,NO,t);
%s_ssb=s_ssb+noise;

%SSB demodulation

rt =s_ssb.*cos(2*pi*fc*t);
rt = rt-mean(rt);

[f,rf] = T2F(t,rt);

[t,rt] = Ipf(f,rf,2*fm);

[f,sf]=T2F(t,s_ssb);
psf = (abs(sf).*2)/T;
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n(t)= - o, <t<
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o, T >>1
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dt = 0.01;

t = 0:dt:5;

s1 = exp(-t).*cos(20*pi*t); %I NG 5

[f1 s1f]= T2F(t,s1); PN ERE O

sl lowpass = hilbert(s1).*exp(-j*2*pi*10*t); %% N5 5 KI5 E S
[f2 s2f]=T2F(t,s1_lowpass); Yodn N S5 R S 5 AT

h2f = zeros(1,length(s2f));

[a b]=find( abs(s1f)==max(abs(s1f)) ); %k 2|77 {5 5 1) H iR
h2f( 201-25:201+25 )= 1,

h2f( 301-25:301+25) = 1;

h2f = h2f.*exp(-j*2*pi*f2); YN L&A ARA

[t1 h1] = F2T(f2,h2f); Oo’riy 18 28 45 1) IRk e 8,
hl lowpass = hilbert(hl).*exp(-j*2*pi*10*t1); Y25 R FE5 Z Gt FI I B w7
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O HEEXHETERMatlab Code

T=1,;
N_sample = 128;
dt=1/N_sample;
t=0:dt: T-dt;
st=[ones(1,N_sample/2) -ones(1,N_sample/2)]; % give a signal

df=0.1/T;

Fx = 1/dt;

f=-Fx:df:Fx-df;

%iREH R TR HESINESIE

sff= TA2**pi*f*0.5.*exp(-j*2*pi*f*T).*sinc(f*T*0.5).*sinc(f*T*0.5);
plot(f,abs(sff),'r-")

axis([-10 10 0 1));

hold on;

sf_max = max(abs(sff));

line([f(1) f(end)],[sf_max sf_max]);

line([f(1) f(end)],[sf_max/sqrt(2) sf_max/sqrt(2)]); %3 =4 RIESHETE3dBAL
Bw_eq = sum(abs(sff).A2)*df/T/sf _max."2; %iE S HIFXUIE =
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