PROBLEM 8.1:
yim =yt yla) ’;\EL X =i

‘At rest” condibon => yiw]=o for n<o.
ylol= 12 y (1] -yl-21 +x[e]= (l2)o -0 +1 = {
y= Zyle]-ylr) #x0= (J2)1-0 ro=4z
Ytl_i" &y[;"j_ y[n"} + 22 = (E)E*I +ro= |
yi3l=(Z)1 -{z+re =20

yial= (Z)o-1+e =~
—ﬂ'\e. ﬂﬂnmra\ Formu’m is
yinl= A n) + A ) for n=zo
where v, 1 1, are the poles.

H(z)= ‘ - Poles ane rooks &3
1-Jz2' +Ez denomindor - °
2t2-4 _&+jlz
e
— L4

2 _u.‘ n
yiw)= H‘{E*%)ﬂ»rhze.ﬁ
Now, we evalvate A, & Az from
known values of ynl. We vse n=2 and n=4

yi2l=1 = A,&:‘“&M\Lé’w" = jA -iAz
VEJ']:_.l = AIEJT + H1E_Jn- = "ﬁl - A

Solve +he simultoanecus e atYiens: ‘
-3=-2As  amd wj=2A0 S A= LY

A?.:Af‘ A': J—_Z: Eri“fq-

- | ] +] LY
:ﬂ]ﬂ: %Ejﬁeiin + %EJ%EJ 4 Fﬁﬂ‘ nzo

=Jz2 Cﬂs(%-ﬂ ‘%) = Ecas(%[n-l))
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PROBLEM 8.3:

Rin)= 5(0.3)"uln) 4 x)= &) - 2 bin-5)
yin)= Rk <) = 5(08) U] = 5 (0.8)" ufw-5)
Want yIw]=o for wzs
=> 5(0.3)" - 5x(0:8)"° = o
> 5 = 5x (0.3)

= A = (5,3)5_%1 0.3277
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PROBLEM 8.5:
yfn = -iy[ﬂ 1) =5 yln-2] - x[)
Ym 2@ -5 Y(2) - X(2)
(1-L&' 4-%,2“)‘{{21: ~X ()
H®=Y® _ !

Xl(#z) |I-L#' + L

C.‘nanﬁe. +o Pnsii-hle powers of 2 when
Fww]fnj 'Fblﬂ':- and ZEros.

—2* FDIE‘;'- are ok
H(E}: 22_1- +.L E_ngth [
2873 tj0.357m

=0.57174 €

ANGLE = T 64.34°
ov * 023 rads

Nuwmerater is 25 so we
have two zerps ak E=0.

ylmy= 5y0n-r) - ';y[n-i‘}, —x[n-2]

H{E"J“ - = __-_!___—
I-— -I-J.i1 EZ_JiE.g.Ji Came fb-li!'s

TE we take Lina H(Z) we ai“.{‘ H{E)-—ré‘z_ so wé
E=roo
have 2 zems at 2=co
yinl= '-j[n—f] - L yln-z] —x[n-4]
Hz): —2— - _~

e —

= "'1"".{. -z 'z_(zz____l_z_'_%‘}
Now H(z)— Yat 6s 2200, S0 we have 4 zers
ot B=o0o

we have 4 Fo!es. The sawme twe as
E‘wa‘, Plus 2 meore Fu'le.s ot z=0.



PROBLEM 8.9:

yln)= -0.9 y[n—é] + x[n]

J
(@ Y@= -09Z°Y(2) + X(z)
AT 2=

Hizy= "' ___ _ _=2°"
{+09z¢ 2°+0.9
(&) Palef- are 'E::ﬁ‘-‘“& as the selutions to
z°+049 =0

This involves the “roots of onity"
S
28~ p.9= 6.9 "

we ymd
Er‘ﬁ eJ *e*}'"é

19131112;3;4: 5

0.933 jTE4 ANGLES ARE:
= 0. e -

OPD MULTIPLES of 307

i smes dbesdilent e eied o clectoonical R
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PROBLEM 8.14:

Charackrizt each 5‘3:»4-&“ (S.‘*ST)
S H(2)= zrzz' pole af 2= 04

| =692 2em at E=-l
H.{E-]':J) is a LPF wath o null e =1,

v (2) = q+ 10! = af Z=-04
St Hye)= eee o, pleat -

Ha(e3®) is am all-pass filles
Syt Hyla)= 40-20 - pole at 22-09
I+ 09z Zep at 2= |
Hy(€3®) is a HPF with a null at &=o.
Syt Hy(2)= F(1442 16224422 02Y)
=x(1+2Y o 4 eensak 2--)
He(e®) is a LPF with null at S=Tr.
DC valve @ Hy(ed) = 4.
S¢! Hs()= 1-2'+ 7224 2% - i:i{‘

has 4 zeres arovmd the unit cirele.
No zejp ol 2= -l others at e e/ = TIE)
H,{ﬁp‘) ‘s a HPF with wulls ad l:'l‘i'né-.l t-'i%
. -1 -2 3 _ -zt
S He@y= 142" 435+ 27 = T
has 3 Zéros around the unit circle of g2=ty,-
Hi (€°) is a LPF with nolls ot =t ,w
) ) ok
S Hp(2)= 14Z4d i EZt 2 = t.l_z_, -~
-
has 5 Zeres arcund +he uwt circle at z-€ *
H,(e3) is a LPF with wolls at &=t t2r w
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PROBLEM 8.19:

Multiply out HI(%)
H(2)= (-0 ~jZ ;I(I+jE-I}
(‘I—GHEPWE"E-'K':—quﬁrpwail)
= -z +E)
| - 2(0.9)cos(?%) '+ (o) &%
i St
I-0.92'+0.81€*

(@) vse Hae nuwevaler -}idenamimjhr Pnhjnmfa.l
coefficients as filter coefficiemts:
yinl= 0 Ay (n-1]-0.31 y(n-2] + x(n)- Aln-1] +&[n-2] - X(n-3]

(&) Mui‘lej numerato i, demominator by z2>.
H(z)= (B 0D(2-0032+H)
Z(2-0e))(2-04¢""*)

Levyoes. Z=1)) dmd )

+;2 !
Yoles: =0, z=09¢" i

’ E-Pla-u.e
(e) The 2esps of the nomeretot

Pelynowial are om He vt t:_i-rc.]e ak

= E}D) 2= E'Jr& ﬁ-ﬂdl E:HE--']‘"'lltl
whem xin)= AeX¥ed™, e ovtpat i 1

LI.:} . ‘ﬂ

Yol = H(ei®)-Aeit ™
There the output will be zerm when H(&¥)=o0.
Thad 5, for =0, H=Ty, and D=-T,,



