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10.1 DOOO0OOoogno

oboooooobooooboboooobobooooobobobooboobobooboobOoboooooDo
ubobobobobobuobobuobdbe, 00000 2z 00000000000 00000000
gbooobOoboooooboboo2000b0000000000O00O0O0O00O0O0O000AO0

Y1 = o1 + T (4)

00o00o0000o0o0ooD0o0o0o0oULO0U00D0O00O0D (OoD0oL0)LD0OULOODoO0oDOUOOoDOoO
gboooooboooooon

y1[n] = @1[n] + 22[n] ()
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ooooooooboo
gbooobOobobobdzs U0 000y oooooOoooooano

y2[n] = azs[n] (6)

ooooo
goooboo bbb 0y 00000020 gy ODOOD0OOOO0OOODOOODOO0ODOODOODOODOO
r=ax1+axe 0 y=a1y1 +ay. 0000000000000 00DOO0OO0(0D0)000000O0OO0OO
Uo0b00oo0o0b0O0o0b00b00O0u,w 000000000 u; +u O000ajur,aue 000000 aju; 4+ agug
00000000002000000000000000000000000000O (6)D0000OOOOODO
goooboooboobgooboooboobo
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00)ooo

10.2 0OO0O0OO

ogooooobooooboooobooobooooobooooooboobooboooobooooboooboboOooo 10
000000000000 000000000000000O0O0000000DO0000000O(@MOUoooOoOO
0000000000000 8kHzOOOODO 1/8000 00000000000O0ODDOOOOOO0O0ODO 100
O00oooooooon)

ugbogbobogbobooboboobolibooboboobobooboboobob n40b0OoQg a
Un4+1000000000000000D000D00 2000000 y0O0OO0ODOO

yln+1] = z[n] (7)
ogoon

00290 (MO ye=00000000000050000000000000 yel=000000
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>> Fs=8000;

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

>> s=sin(2*pi *800+t) +si n(2*pi *x500*t); %20 0 00000000000
>> soundsc(s, Fs)

>> subplot(3,1,1); plot(s(1l:100));

>> sd=wshift(1,s,-5); %s 0O 5 000000

>> subplot(3,1,2); plot(sd(1:100));

>> soundsc(sd, Fs)

>> ss=s+sd;

>> subpl ot (3,1, 3); plot(ss(1:100));

>> soundsc(s, Fs)

subplot 000000000000 DDOOD (DO0UOOOO help subplot D000 )000Dwshift OO
gbobooboobbooobooobooboboobboooooooboooboobOsbooboobooboon
wshift 00000000

g 30 s0bdboabunoooboagboaobooboobaobobobooaobobobooboboboboab
goooboooboobgooboooboobo

OO0 31 0000Qoo90OOOOOOOODODODODODODODODODOOOOOOO?

ugboboobooobooboobboobooboobobooboobobooboobbooboaboa
gooogobgoobooobobooooboboobobooboobobooboobobooboboobobOooobo

10.3 OOOo4OobooOo

oobooobooooooobooobooooooobooooo0ooobooobooOoo0ooooobooooobooOoonn
oboooooooboooooobooo

gboboobobs3sbotbooobobooooboboooooboooobobooooobooonoo

x[n] + z[n —31] + z[n — 2] (8)

yln] =

oboooooboooooooboooooan
ooooooooon

oooooo 10: 0000000

>> fs=8000;

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

>> r=-1+2xrand(si ze(t));
>> plot(t,r)

>> sound(r, fs)

000000000 (D0o000o0OO0)00000000 1000000000000 0O0O00DOUO0O0O0
OO0OOMATLABOOOOOUOO yOO-1<y<100000000O0O0O0OO0OO03000CO00O(,)OODOOOO
000000 rand0000000O0O(-1,1) 00000000 1000000000 (0DO0O0OOOOOOO
O0000O0rand 000 size 000 helpOOOOOOOOOOODOOO)O

ugb 32 000o00db 100 rgbdbobobobobobobboboooobobobobobobobo
gooooood

gbobo0 rgbobbobbooboobooboobobobooboon

oooooO0o 11: 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)
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4000 plot 00D0O0OO0Osn 0 sOO0O0OD0OOOOODOOOO

o0 3 000000110 snO000000O00O000O00O00O0DOOOOoO0OO0bO0ODbOOoOOoOOOn
obooooooooon

obooo0og 12: for 0000000 3000000000

>> for i=3:length(t),
y(i)=1/3*xsum(sn(i+[-2 -1 0]));

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)

00 34 000000120000000000000000000000000s0O0 snO0 yOOOooooono
oboooboobooooooboooo

0O @®UDO0O0OO00oooooooo

ylin) = galn] + goln — 1] + 3aln — 2 )

oboooobooooooooboboooboboooooboooooobDobD0bUoboboboboooo
000o0o0oo0oo0oo0oo0oo0oo0oo0ooooooooOo /3 1/3 1/3)00000000000O0
gboboooboobooooooooooooooOooboobobobooboobooobobOooobooooboboOoobon
0000000000000 00000 (00000000 0)0000OMATLABOO convOOOOOOOOO

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

00 35 help00O00O0D00O0O0O0Oconv([1 23 4],[6678])000000000000convd000
googooboooooood

00 36 convUOOODOODOOOOOODOOOODOOODOOOODODODODOODODODODOOO
Ubobooob11 00000 snO000000000000D0 sound D000000000O0O0O0O0O0OOOOO
obooooobooooobOoboboooboobooooobobooooobobobooboOoboooooono

o0 37r 0oooboo9ouboobooooobobo0oooobOobooboobOobobn0n convOOOOoOoQonQ
oboooogooboebboOoboOobOoboboOoDd

11 Joooogd

gbooooooooooooooboobobobobooooboooooobDoboboboboboooo
gbooboobooooboooooobooooboooobobooooboooooboooo
gboooboooooooboog
(n=0)

1
(10)
0 (n>0)

z[n] =

gbooobl1ooboooobooboooooboooo
loood 0000000 MATLABOOOOOOOOOOOOOOOO
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>> i 1000(1) =1;
>> i 1000( 1000) =0;

gb 38 0booboboboobooboobuoobooboobooboon

JOob0ooooboboooboOoboooooboOoboooooooon

>> h=ones(1, 3)/3;
>> h_i =conv(h, i1000);
>> stem(h.i)

o0 39 0booooobooboboooooooooboboboooooooobooboooooooboooan
goooooooooooboobobooobooboooboooboboo

0000000000000 00o00U000O0000o0O0U00O0O (boooooooo)o

12 IIROOO0

obooooOoboooooboboooboobooooobobooobooboooobooboooonoo

y[n] = —0.5y[n — 5] + z[n] (11)
gooooooooooon

y[n] = —=0.5z[n — 5] 4+ x[n] (12)
gooooooooooobooooooonoo

o0 40 10000000000
1 (n=0)
0 (1<n<10)

00000 (11)0 0 (12)0000000000000000
0 (13)00 (11)00000000

y[0] = —0.5y[—5] + z[0] =1
y[1] = =0.5y[—4] + z[1] =0

oood
00o0000o0oo0oo0o0oo0ooD0b0000o00o00o00 (12)00000000000000O000000OO

oboboooboobooooooooooooboooboobobobOoobOooboOobOOobobobooboOobooOooon
00000000000000000000000 IIR (infinite impulse response) D 00000000000
O000000000000000000000000000000OFIR (finite impulse response) 000000
good

IIROOOOO0000 OboooOoboooboobooooobooobOoriROo0obOoooooooboooooon
00000o0oO0ooO0oU0o0o0oOO0o0oUO00o0OO0oUO0Oo0oO0oDOoDO0OO0 1)YOoooooooo
goo

y[n] + 0.5y[n — 5] = z[n] (14)

gbooobooboooooboobobobuobobodybadbdobobob 2000000000000 filter
gbooooobobooooobooon
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>>irdir =filter(b,a,i1000);

00 41 a0 00000000 (11)D00O00OOOOOOO

13 0o0ooboooogd

ooboboooboooooooboooboooooooobooboooooobooooooboooboOooooonn
0000000000o00U0o0o0o0oo0o00U0oo0o00o0 (bo000)0U00O0DU0DooOO0oOooooOoOo

000000000000 0U0000o000U0O00o00 LPROO0ODO0OOOO)0D00DO0ODO0O0ODOOOO
0000 8kHzO0OOOOOD2kHz20000000000 LPFOOOOODOOOODOOOODOOO

000000 13: fir1 0000 LPFOOO

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

gbooobooboooobobooodg
b 42 000000 1300000000O0O0OO0ODOOO0
U0 43 000000 183000000000000110 snO0D0O0OO0OO0ODOOOOOOOOOOO

00 44 fir1 0000O0B0Hz OO O0O00O0ODDOOOOO LPFODOODOOODO LPFOOOOOOO0 110
sn 0000000000000

LPFO IIROOOODOOOOOOO

OO0000D0 14: butter 0000 LPFODODO

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

o0 45 000000 140000000000000O00O
OO0 46 IROOOUOOOOFIROOOOUOOOOOOOOOOOOOODO (notch filter) 00DOOOOOOOO

gbobobooboobooboobodbbodbiirmmetch DO OOO0OOO0OOOOOOODOOODOODLDOO
goobooboobooboobooobon
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HEN

oboobooobooboooooboobOooboooboboo0obO NawiDDO 400000000 0O0ODOO
gbhoobooboooboboboboboboooooboobwsooooboboobobobobobooobobo
000 10/10(0)00 80000000000 ODOOOOOUODOOUOCOODOOOUOOOOOOODOOODOODOD
obooooOoboooobobooooboooobOoobOoooobobooooboOobooOoon

1. 0028000000
2.00290000000
3.00320000000
4. 0036000000
5. 040000000

6. 100000000000000000000000000000000000000000000000
00000000000000000(MO000000000000000000000000000000
ooooo)
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