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0000000000020 0000000000000000DO0O (21,2 00000y, 000)000O0OOO
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Y1 =1 + X2 (5)

000000000000 000o0o0oUoO0Uo0oDO (Oo0o00)0000L00U0O0DOo0oDOUOoO0oDOO
gboooooboooooon

y1[n] = @1[n] + 22[n] (6)

nUbO00000000O0O00000O00OObOObOO00bOObOOobOubD00b0dnooooboboban
gooobooboobgooobooo
gbooobOuobobbod s 0 000y ooOOooOobOOoOooooOOoooooooboo

y2[n] = axs[n] (7)

gojoodoodnbn s b0 y, oo b bbb UUUO0 x4,y OO g
ooooooooooog
a1y1 + agyz = by + baxo (8)
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10.2 DOO0O0OO

gobooboobbooboobooboboobobooboobooobooboobbooboo1b0o
O000oO0o00o0o0o00ooOo0ooOoO0ooOOo0oOO00CoO0D0OoDOO00DODO00OD(D0ODOo0OD
0000000000000 00000000U0oOOUO0O0 10000 Uooooooon)

oboooboobooooboobobooboolroboooooooobooooboobo0ob0D nO0O0OD DO
n+100000000000000000000 000000 y0O00O00DO0ODOODOO

yln + 1] = z[n] (9)
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oboooog 19 00bo0oocooobooogoon

>> fs=8000;

>> t=0:1/fs:1-1/fs;

>> s=sin(2*pi *800+t) +si n(2*pi *500+%t);
>> soundsc(s, fs)

>> r=1:100;

>> subplot(3,1,1); plot(s(r));
>> sd=wshift(1,s,-5);

>> subpl ot (3,1,2); plot(sd(r));
>> soundsc(sd, fs)

>> ss=s+sd;

>> subplot(3,1,3); plot(ss(r));
>> soundsc(ss, fs)
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600000 subplot 00000 OODOO0OOODODOOOO (DOOCOOOO help subplot DOOD0)DOODO
7000 wshift 0000000000000 OOORelp wshift OOOOOOOOO0OOO0O0O0O0OO0ODOOO
00o000O0b0000s00000000000D00 wshiftOOOOOOODO
gboooboooboobobobooooobooosboboobboobooobooboooD200b0b0obOoOoOOoDO
sOdboooboobooooboboobooboboooboobooon
boobooooboooooooboobOobobobobooooboooooooboobOobOobOOoboooon
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10.3 OOOoooooo

goboobooboobuooboooboobooobooboobboobooboobboobOooboo
oooooooog
ooobobooo3boobobobobouooboobooboobobobobooobouoobOoobo
z[n] + z[n — 1] + x[n — 2]

yln] = 3 (10)

gooobooboobgoobooooboo
goooooooo

oooooOo 20: 0000000

>> fs=8000;

>> t=0:1/fs:1;

>> r=0. 8x(—1+2xrand(si ze(t)));
>> n=1: 100;

>> plot(t(n),r(n))

>> sound(r, fs)

000000000 (Dooo0ooO0)00oo0o0o0 100000000000 000DO0O0O0O0O0O0
00000 (Doo000)0b0o0o000oOo0o0ooOoOoUoOoOoooooOoo
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300000(0,)000000000000 rand 00000000 (-0.8,08) 00000000 100000
0000 (0DO0O00000000000000rand000 size D00 help0O0O00O0O0OO0O0O0OOOO0O)O
b0 rO0obo0oobobooooboboooboobooooboon

obooobOd 21: 000000000000

>> s=sin(2xpi x440+t);

>> sn=0. 8*s+0. 1+r;

>> n=1: 100;

>> plot(t(n),sn(n),t(n),0.8*s(n))
>> sound(sn, fs)

4000 plot 0000O0sn O sOOO0O0OO0OOO0OOODO
oboboooboooooob3gbooboooooobobooobooobOoob0ooDbOb0o0bO00b0 snOO
OO0000o0oO00oooooooDooOgUbfor0000DOOOODOOO

goooog 22: for000000O0 3000000000

>> pn=3;
>> for i=pn:length(t),
y(i)=mean(sn(i +((1:pn)—pn)));

end

>> plot(t(n),sn(n),t(n),y(n),t(n),0.8«s(n))
>> sound(y, fs)

>> sound(s, fs)

>> sound(sn, fs)
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1 1 1
yin] = goln] + 3aln — 1 + 3aln — 2 (11)
ooboobooboboobooobooboobboooboobObooDboobooboboobogobo
oooooooooooDOooO0oo0oo0oo0oo0oooooooo /3 1/3 1/3)0000000000O0O0
gobodoboooobooboooboboooboobbooboobbooobooboobbobbOooboon

0000000000000 00000 (D0O0U0O00UC0O0)000OO0OMATLABOO convOOOOOOOOO

gboooog 23:000000000000000

1 |>> h=ones(1, 3)/3;
>> y2=conv(h, sn);
3 |>> plot(t(n),y2(n),t(n),y(n))
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ooooooooooobooo

ofn] = : (12)

obooobO100b0000oo00oboooooboooo
10240000000000000 MATLABOOOOOOOOOO

>> inp([1 1024]) = [1 0];

jOgboooobobooobobooooboOoboooooboon

>> h=ones(1, 3)/3;
>> h_i np=conv(h,inp)
>> sten(h_i mp)

00000000o00o0o0o0o0oD0o0o0ooDoO0o0o0oUD (oooooUoOo)o
30000000000000000000000000UO(OO0O0ODOOn)
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goooooOOOO0OO0O0O0O0oO0O0OoOoooooOoOODOO0.,0000000 XO0s, 0000000 8,0
OO00O0Ozxs, 0000000 X-5,0000

OO00000 24: 000000000000 00

1 |>> S.inmp=fft(h.inp, 1024); %O0ODOODODO0OO0ODO00O (00)
2 [>> wn=0. 8+ (—1+2xrand(1, 1024)); % U O O O

3 [>> WR=fft(wn); %O0ODOODODODO0OO

4 |>> WNfiltered=abs(WN.xS.inp); % 0000000000000
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y[n] = —0.5y[n — 5] + z[n] (13)

gooooooooooon
y[n] = —0.5z[n — 5] + z[n] (14)

g0 o oo oo oo oo g
DDDDDDDDDDDDD1ODDDDDDDDDDDDDD(13)DD(14)DDDDDDDDDDDDDD
goood

1 (n=0

o= "=0 15)

0 (1<n<10)
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(15)|:||:](13)DDDDDD
goooooogo

y[0] = —0.5y[~5] + 2[0] = —0.5-0+1=1
y[1] = —0.5y[—4] + z[1] = -0.5-04+0=0

0 (13)00000000000000000o0o00o0o00oo0o0ooO0o0DooOoOoUoOOoOoUooOoOn
O0000000000000000000O00 IR (infinite impulse response) 00 000000000000
000000000000 00000000000000000FIR (finite impulse response) D 000000
ooo

IIROOODOO0OOO0O OUbOo0oOO0bOO0o0obO0ooOOo0obOOobooOooOOoFIRO0ODOOOODODOODOOODObDO
0000000000000 0000000000000U0000OU0o0O0OUoO0OUO (B)ODUoooooo
ooo

y[n] + 0.5y[n — 5] = z[n] (16)

000000000000 00000000 (D000 vOUUODOOOOUO (a) 0000000 O 2000
O00000D00filter DO00O0OODOOOOOOODOODOO
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>>irdir =filter(b,a,inp);

FIROOOOOOOOOOfilterDOOOOOOFIROUODODOOOOOOOOOOOOOOODO ynl=...0O
gbbda=10000

13 0Jouoboogoogd

oooooobooooooooooboobooboboooooboooooobDobOobobobooLoboobooo
000000o0O00oO0000o00Oo0o00O0D00U0O0o0C00O0 (DboO0oL0)0Do0oUoOOoUoOoUObOOoOoooo
MATLABOOOOOOOOOOOOOOOOOOOOOOOOOOO0OO0000000000O0OOooo
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gbooooooooo

000000 25 fir1 0000 LPFOOO

>> h_l p2k=fir1(40,0.5);
>> stem h_l p2k)

goboooboooboooboooooobobooobooon 210 sn 000000000000 filter
oboooooooo

>> snf=filter(h. p2k,1,sn);

LPF O IIROODODOOOOODOOOO

gooooOd 26: butter0 000 LPFOOO

>> [ b, a] =butter(10,0.5);
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