






7-9. / continued 

%PR7-9-1. m 
f=-5:.01:5; 
W l=(sinc(f))."2; 
W2=sinc(2*f)+.5*sinc(2*f+ones(size(f))+,5*~inc(2*f-ones(size(f)); 
W3=1.08 *sinc(2*f)+.46'sinc(2*f+ones(size(f))+,46*sinc(2*f-ones(size(f)); 
clg 

axis([-5,5,l e-5,101); whitebg 
subplot(l,3,1);sernilogy(f,abs(W l),'k');yIabel('/W(f,~') 
title('Bartlet ') 
axis([-5,5,le-5, ! 0 ] ) ;  
subplot(l,3,2);semilogy(f,abs(W2),'k'); 
xlabel('Frequencyl); 
title('Hanning '); 
axis([-5,5,1e-5, lo]); 
subplot(l,3,3);semilogy(f,abs(W3),'k') 
title('Hamming '); 
axis([-5,5,l e-5,101); 
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0.25,0.23,-0.91,-0.19,0.24]; 
fs=100; %Sampling frequency 
M-8 %Number points in lag window (even) 
[a, b]=size(x); 
if a < b % make x a column vector 
x=x9; 
N=b; 
else N=a; 
end 

x 1 =detrend(x,O); %remove the dc component 
x1(2*N-2)=0; %zero pad to length of 2N-2 
Rl=real(ifft(abs(fFt(x1))."2)); %raw autocorrelation 

%compute weighted autocorrelation 
W-triang(2 *N- 1); 
R2=[Rl (rJ:2*N-2);RI (1 :N-I)]./((N)*W(1:2*N-2)); 
R3=R2(N-M:N+M- 1); 
H=hamming(2*M+ 1); 
R4=R3 .*H(1:2*M); 
I~2~(ceil(log2(2*MJ) +2); %make length FFT power of 2 and add zeros 
S 1 =abs((l/fs)*fR(R4,k)); 
f=O:fS/k:fdZ; 
Scor=S l(1: W2+ 1); %positive frequency part of spectral density 
sernilogy(f, Scor); 
grid;xlabel('Frequency-Hz'); ylabel('Spectra1 Density1) 
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% PR 7-9-3. m 
x=[. 19,. 29,1'.44,0.83,-. 01,-1.23,-1. 47,-1.24,-1.88,-.31,1.18,I./'O,O.57,O.95,1.45,-O.82,- 
0.25,0.23,-0.9 l,-0,19,0.24]; 
fs= 100; %Sampling freqlre~rcy 
M=8; %Number p o i ~ s  in lag window (even) 
[a, b]=size(x); 
if a < b % make x a coltrrnl~ vector 
K=x'; 
N=b; 
else N=a; 
end 

xI=detre?ld(x,O); %remove the ~ic component 
xl(2*N-2)=O; %zero padro length of 2N-2 
Ri=real(iffl(abs(fft(xf)). A 2)); Ohraw arrtocorrelafio~~ 
\V=triang(2*N-1); 
R2=[RI(N:2*N-2);Rl(l:N-I)J./((N)*W(I:2*N-2)); 
R3=R2(N-M: N+M-l);H=hanning(2*M+ I);R4=R3. *H(l:2*M); 
k=2*(ceil(log2(2*M)) +2); Yomake length FFT power of 2 and add zeros 
Sl=abs((f lfs)*fft(R4,k)); 
f=O: fs/k:fs/2; 
Scor=Sl (I: k/2+1); %positive frequerlcy part of spectral densrty 
semilogy(f,Scor,'k');whitebg 
gri&xlabel('Freq~~enq-Hz'); ylabel('Specrra1 Density1) 
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Y.EI1.m 
function rEl(w) 
bb3polyvnl([4e8,0,0],w); 
aa=polyvd([1,0,-1.96e10,0,le2O],w); 
x=bbJaa; 

%PR8-11-3.m 
fs=l e6; df=fs/400;f=O:df:fs/2; 
Y=fft(y); 
z=[O;hanning(18);0];z(length(y))=O; %zero pad 
Z=abs(fft(z)); 
plot(f,abs(Y(l:201)),f,l0*Z(l:20l));pause 
%from graph select components out to f=le5 
O h  40 fft components at origin and 39 at end of Y 
%selection will be made using hanning window 
w=hanning(80); 
ww=[w(40:80);zeros(400-80,l);w(l:39)~; 
yy=real(ifft(Y.*ww')); 
clg;subplot(2,2,l);plot(t,yy);grid,ylabel('Estimate') 
subplot(2,2,3);plot(t,x);grid;~label('Time');ylabel(~True') 
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