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#il5. 1: AELNIESE AR
clear all;
%W E KA EYE
L=500;N=10;
a=0.95;
rowl=L-99:L;row2=1:N;
b=sqgrt((1-a”2)*3);
c=sqrt(3);
%A G TS BEFEVHIEFX
W=unifrnd(-b,b,1,L);
S=zeros(1,L);
S(1,1)=W(1,1);
for i=2:L
S(1,i)=a*S(1,i-1)+W(1,i);
end
clear i;
V=unifrnd(-c,c,1,L);
X=zeros(1,L);
for i=1:L
X(1,i)=S(1,i)+V(1,i);
end

h = hopt = R;xIRxd



clear i;
for i=1:100
S1(1,i)=S(1,L-100+i);
end
clear i;
for i=1:100
X1(1,i)=X(1,L-100+i);
end
clear i;
% fiti THX F A IS HE [
corXX1=zeros(1,N);
for i=0:N-1
for j=1:L-i
corXX1(1,i+1)=X(1,j)*X(1,j+i)+corXX1(1,i+1);
end
corXX1(1,i+1)=corXX1(1,i+1)/(L-i);
end
clear i;
clear j;
corXX=zeros(N,N);
for i=1:N
for j=1:N
corXX(i,j)=corXX1(1,abs(i-j)+1);
end
end



clear i;

clear j;

%At T XSHH 2 ) &

corXS=zeros(1,N);

for i=0:N-1
for j=1:L-i

corXS(1,i+1)=X(1,j)*S(1,j+i)+corXS(1,i+1);

end
corXS(1,i+1)=corXS(1,i+1)/(L-i);

end

clear i;

clear j;

corXS=corXS';

%h(n)

h1=inv(corXX)*corXs;



% 1T EXIFIFIRVE
Sr=zeros(1,L);
hl=h1';
fori=1:L
Srr=0;
for j=1:N
if(i-j<=0)
break;
else
Srr=h1(1,j)*X(1,i-j)+Srr;
end
Sr(1,i)=Srr;
end
end
clear i;
clear j;
Ex=0;
El=0;
Er=0;
fori=1:L
Ex=(X(1,i)-S(1,i))*2+Ex;
Ex=(Sr(1,i)-S(1,i))*2+Er;
end



Ex=Ex/L;

Er=Er/L;

figure(1);

plot(row1,51,'b',row1,X1,'r--");

legend(‘FEALIE 5 S, N f5X',1);

figure(2);

fori=1:100
Sr1(1,i)=Sr(1,L-100+i);

end

clear i

plot(row1,Sr1,'b--',row1,51,'r');

legend(“ffi 11", 5 A5 =S',1);
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$i5. 2: FTRIR=ZIEFITT H FrER s
TPNEI R QU C:F
WME = (1), 9(2)--, y{n)}
WY SIS

RS HENE = F(n+1,n)
W5 = C(n)

S TR 75 FOA S48 = O, (n)
T8 75 4 5245 1 = 0, ()

T+H: n=1,2,3, ..

(G () = F(n + 1, n)K(myn —1)C” (m)[ CK(n,n-1)C" (1) +Q,(n) |
a(n) =y(n)—C(n)x,(n)

%+ ) = Fn+ L, () Gna(n)) — FET

P(m)=K(n,n-1)-F '(n+1,n)G(n)C(n)K(n,n—1)
K(n+1,n)=F(n+1,n)P(n)F" (n+1,n)+Q,(n)

i,

VIR M
#(er(0))= E[x(1)]
K(1,0)= £{x(0)- ELOIL0)- ELOT =



KATWA AT ZI BB 58 85 1A vE30km, )i E N300m/s, JOi#
& -N20m/s2, AL HAT=0. 55,

clc;

N=100;

X(:,1)=[30;300;20];

1=0.5;

F=[1,T,T~2/2;0,1,T;0,0,1];

Gama=[T*3/6,T2/2,T]';

H=[1 0 0];

A=x(:,1);

Q=1,

R=100;

for k=2:N
w=normrnd(0,1);
v=normrnd(0,10);
X(:,k)=F*x(:,k-1)+Gama*w;
A=[A,x(:,k-1)];
z(:,k)=H*x(:,k)+v;

end



%A1 UG AL,

pO0=zeros(3);

x0=[1;1;1];

X_hat(:,1)=x0;

B=x0;

C=z(:,1);

P=p0;

RR=zeros(1,N);

VV=zeros(1,N);

for m=2:N
xx_hat(:;,m-1)=F*x_hat(:,m-1);
B=[B,xx_hat(:,m-1)];
z1(:,m)=H*xx_hat(:,m-1);
C=[C,z1(:,m)];
PP=F*P*F'+Gama*Q*Gama’;
S=H*PP*H'+R;
KK=PP*H"*inv(S);
z1 tutor(:;,m)=z(:,m)-C(:,m);
X_hat(:,m)=xx_hat(:,m-1)+KK*z1_ tutor(:,m);
P=PP-KK*S*KK';
RR(1,m)=P(1,1);
VV(1,m)=P(2,2);

end



k=1:N;

figure(1);

subplot(311);

plot(k,B(1,k),"0* k,A(1,k),r’):title( 15 SB[ L)
legend(‘~R /R = S8 AL THEILZE, SEPRPLIE');
subplot(312);

plot(k,B(2,k),'b* k,A(2,k),'r’);title (‘i 233 B (1 LA );
legend (‘R /K 2 JIEU AL T3 B SE PRI )
subplot(313);

plot(k,RR, bk V., r*'):title(“fiti i+ 7 2);

legend (‘N B S TH 7 2 SR AS 17 2");
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#15. 3: LMS H &N MR S o Bt — > 2B A E iE N e
ST 2%, X il A EE T B 5405 S 3T I8 .

EARHLMSE % -

?ﬁﬂ—d@ﬂ—w”@—Du@)
w(n)=w(n-1)+ u(n)e (n)u(n)

v s(n) $\WFW%)5+JE\ :&) >
SR ON TR - Ru
T e |
L |
—— N Y JFREE | |
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N — EPEIR )

HH =%



clear all;

clc;

t=[0:1/1000:10-1/1000];

s=sin(2*pi*t);

snr=10;

s_power=var(s);

linear_snr=10%(snr/10);

factor=sqrt(s_power/linear_snr);

noise=randn(1,length(s))*factor;

X=s+noise;

x1=noise;

X2=noise;

wl=0;

w2=0;

e=zeros(1,length(x));

y=0;

u=0.05;

for i=1:10000
y=w1*x1(i)+w2*x2(i);
e(i)=x(i)-y;
wl=wl+u*e(i)*x1(i);
w2=w2+u*e(i)*x2(i);

end



figure(1);

subplot(311);

plot(t,x);
title(“riy Mg 75 1E 5415 5);
axis([110-1.2 1.2]);
subplot(312);
plot(t,noise);
title(“I 7 {5 5);
axis([110-1.2 1.2]);
subplot(313);

plot(t,e);

title(" B 3 N 7 0V 4%);
axis([110-1.2 1.2]);
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$15.4: LMSHIENAG S0 Eer. WirHENG S B, &
o s =, HAPTHAE T Ns=sin(2*pi*t/10), TEriy
S NEITEERAEES, ZERKFD=1.
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clear all;

clc;

N=100;

t=[0:N-1];

s=sin(2*pi*t/10);

x=s+0.4*randn(1,N);

D=1;

k=5;

y=zeros(1,N);

y(1:D+k)=x(1:D+k);

w=1/k*ones(1,k);

yl=y;

y2=y;

e=0;

u=0.001;

for i=(D+k+1):N
X=x((i-D-k+1):(i-D));
y1(i)=w*X";
e=x(i)-y1(i);
w=w+2*u*e*X;

end



figure(1);
subplot(311);

plot(t,x);
title(“HI MG 5 xX');
subplot(312);
plot(t,y1);

title(‘ & R0 Hn Hy');
subplot(313);
plot(t,x-y1);
title(“5a rif Bl 70 Fan i e');
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#15.5: LMSHIEMN G ES. 155 Ns=sin(2*pi*n/10) ,
T Nn=Asin(2*pi*n/S5+phi) , —FHIERFLIT .

d(n): s(n)+ Ccos(a)on +9) e(n)
Y
wn) b -
A cos(a)on + (0) f
Je—p W% ©
90° g




clear all;

clc;

N=200;

t=[0:N-1];

s=sin(2*pi*t/10);

A=0.6;

fai=pi/3;

n=A*cos(2*pi*t/5+fai);

X=S+n;

subplot(221);

plot(t,s);

legend('s');

subplot(222);

plot(t,x);

legend('x');

x1=cos(2*pi*t/5);

x2=sin(2*pi*t/5);

w1=0;

w2=0;

e=zeros(1,N);

y=0;

u=0.05;

for i=1:N
y=w1*x1(i)+w2*x2(i);
e(i)=x(i)-y;
wl=wl+u*e(i)*x1(i);
w2=w2+u*e(i)*x2(i);

end



subplot(223);
plot(t,e);

xlabel('t");
legend (‘= Ze il Z¢');
subplot(224);
plot(t,s-e);

xlabel('t");
legend('s-e');
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clear all;

clc;

ee=0;

fs=600;

det=1/fs;

f1=80;f2=160;

t=[0:det:2-det];

x=cos(2*pi*f1*t)+2*cos(2*pi*f2*t)+randn(size(t));

%A RGN

[b,a]=butter(5,150*2/fs);

d=filter(b,a,x);

% [ 3T N FIRJE I 2%

N=5;

delta=0.06;

M=length(x);

y=zeros(1,M);

h=zeros(1,N);

for n=N:M
x1=x(n:-1:n-N+1);
y(n)=h*x1';
e(n)=d(n)-y(n);
h=h+delta.*e(n).*x1;

end



X=abs(fft(x,2048));

Nx=length(x);
kx=0:800/Nx:(Nx/2-1)*(800/Nx);
D=abs(fft(d,2048));

Nd=length(D);
kd=0:800/Nd:(Nd/2-1)*(800/Nd);
Y=abs(fft(y,2048));

Ny=length(Y);
ky=0:800/Ny:(Ny/2-1)*(800/Ny);
figure(1);

subplot(311);

plot(kx,X(1:Nx/2));

legend(‘ R4 NG 5 M)
subplot(312);

plot(kd,D(1:Nd/2));

legend (‘&R F ARG E 15 5 WEE");
subplot(313);

plot(ky,Y(1:Ny/2));

xlabel('f/Hz');

legend(‘& H & MFIRJES 75 J5 15 5 Al ");
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#5. 7: RLSH &M I

RLSHE:
w(0)=0, P0)=R'(0)=0""T (51R/]M)

(e(n)=d(n)—w" (n—u(n)
P(n—1u(n)
A+u” (n)P(n—1u(n)

P(n)= %[P(n ~D—k(mu" (n)P(n-1) |

(w(n)=w(n-1)+ k(n)e (n)

k(n)=




clear;clc;close all;

L=40;

delta=0.2;

lamda=0.98;

n_max=500;

Fs=500;

FO=10;

w=zeros(L,1);

d=zeros(L,1);

u=zeros(L,1);

P=eye(L)/delta;

h=[-0.006 0.011 -0.023 0.764 -0.219 0.039 -0.0325];

for t=1:n_max
input(t)=sin(2*pi*FO*t/Fs);

end
s=filter(h,1,input);
indata=awgn(s,10,'measured’);



for t=L:n_max
d(1)=input(t);

fori=1:L
u(i)=indata(t-i+1);
end

output=w'*u;

k=(P*u)/(lamda+u'*P*u);

E=d(1)-w'*u;

w=w+k*E;

P=(P/lamda)-(k*u'*P/lamda);

outdata(t-L+1)=output;

err(t-L+1)=E;
end
tn=[40:n_max];
subplot(411);plot(input);title(' K iZ(5 5
subplot(412);plot(indata);title('Z %15 D'
subplot(413);plot(tn,outdata);title(' RLSi’j@%}}:iﬁutHﬁ ')
subplot(414);plot(tn,err);title('" A ZE1(E 5
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