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PROBLEM 7.4:

(@) use filter coeffs: H(z)- L4

| 2
+§Z

w\-

(b\ Use Posih‘ve powers to extract Poles and Z2€40S

H(@)= m(52°+52+3)

(-rfwo POLES AT 2z-o0
zeros ot

z~-—-l+‘1l— -1
—zJ

le»‘l

2ems; | e-,) 2"/7.1,

(©) Ae2)= He®)= Hiz)lz-i®

- - )2u w w
=L+ e*’+€ J(e_ +1+€.J>
= e_ (1135__“&’) ANOTHER. FORMULA®
> A(S)= e"”("""(a“’/“’
35"\(“’/2

(d) use MATLAB

Magnitude

-0.5 -0.4 -0.3 -0.2 -0.1 0 01 02 03 04 05
Normalized Frequency (®/2m)

Phase

Radians
o

-2 1 1 1 Il 1 1 1 1 1 J
-0.5 -0.4 -0.3 -0.2 -0.1 0 01 02 03 04 05
Normalized Frequency (®/2r)
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PROBLEM 7.6:

@ Y, (2)= H () X(2)
Y@= H. ()Y, (2) = Hz(z)(H.(z)X(a))
= (H(2)H, (@) X (=)
N——rr

H(Z) because H(z)= 1)
X(z)

dﬂ Siwe  Hz(2)H,(2)= Hi(2)H.(2) beause
Hi(2) awd H2(2) ave scalar funchions.
= Y(2)= H(2) H.(2) X(2)
o )
means that Ho(z) s aprlf&l Frst
() H, (2)= %(I+2_'+2.2) bj usinj the Fl’PfCT Coeﬁ(s-
H(2) = H,(@) H.(?)
= 3(|+z"+z'z)--'—(\+z"+a'2)
= 5(1+22' ¢332 22 2. 21)
(&) Cowvert to differemce eﬁuahm (i.e., filter coeffs)
yinl= ‘(Xfﬂ +2x[n-1) +3x[n-2] +2x[n-3] + x[n-—ﬂ}

(e) Find the Polesﬁ Z€yos °F Hz(z)) then “dooble™
them because H(2)= H(2).

= Lz%(2 +2+\)
Ha(or= 524 @ |
ribul A e

L “contributes two 7 .
e poles at 2=0 ! i-l ;
26x05 ane ! . K
...|i:h_4_ e J_ _ 1-J21y3 ©. 1.

———=3%)% = (2)

2 Z—thse
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PROBLEM 7.8:

(P) Hiz)= F(1+2'+ 22 +2_3> b)/ vsing h[nl.

(&) Poles amd 2€fDs;
a3+zz+a+1 2TY -

| i -2 -
R = i)
—j2D s G20 —\20
N _ o (e.) ~ e __)
3 T —-e‘J“’ 4 e..ja;/,_<e+3u‘u/z_ é‘-_‘\w/z.>
1Y IS
e"‘) /2 gn(ZuD
sin(Luo)
At D=0, H(e")= 1’ 4=1
A « AN
At ©=%,m, -, H(el®) =0 beawe sin(zd)=o.
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PROBLEM 7.8 (more):

(&) vse maTLAB

Magnitude
1

008
o
206
c
0.4
=

0.2r

0.5 -0.25 0 0.25 0.5

Normalized Frequency (®/2r)
Phase

o)
C
«
©
[
o

-0.5 -0.25 0 0.25 0.5
Normalized Frequency (®/2r)

(f) evalvate H(cj‘z) of D=0, S=0.2m and S=0.5T
These are marked on the Freﬁuwcy res ponse F/ok

HE)=1  H(ei®?)= 0701 ed®®™  HE@*™)=0
= yrl = 5 + 4(0.771) cos(0-2Tn—0.3T) + O

=5 + 3,084 cos(o.2mn- 0-37)
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PROBLEM 7.10:

(@) Convert H(Z2) +o a dn’wqerev\ce ezbuah‘cm‘.
y[y\'}: X[W) -2xn-27 + 2x[n-3] + 4x[n-¢]
The most delay s & sawples , so the term
48n-4) in xInl s delayea +o 168[n-10].
The least awount of de'aj is 25(n) experiencing

no delay. TThos +he output starts ot n=o
ond ends at n=lo.

= yMl=o for n<o i n>10
N"-'O O.VIJ Nz':-Io

(b) T(2)=2 +2' —222+47

Y(2)=H(E) X(2)
= (1-3g 4283420 (242 28+ 42 ? )
— oy patiartoei®o3Edy (- 12Z¢ )
- - =1
ca 3 rogt 425,858 482 442 -8 HI6E
Combine terwms with commwion exfovxeyd-s
- - i -6 —7
Y(2)- 2 +2' -BE2 42 4122 42742 +12E
-2 ¢ 1L27°

Tnvert:
yiw}= 2600 + §in-i] -88n-2] + (03] + 12 8(n-4]
—4§(n-5]) - 4 Sin-b] +128(n-7] _34m-2]+ 14 Sv-16]
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PROBLEM 7.14-

H(z)= 1-22%_4;14
hinl= §in1- 2 &2~ 4 §fn-4]

o
X\nl = 20¢’ + 20 cos( In + L) - 20 &in]

\ / /

H(el)-20  ~eed H(e™)  —20hn]
H(e) = -2 &I2%_ 4998
H(ejo)—— 1 —2-4 = -5

. -1 -2
H(el™) = (-2l =4

:14'2.“"4:"‘1

\

I}z =100 =20 cos(Tn+ T) - 20 §in]
+ 40 §[n-2] + 80 &[n-4]]
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PROBLEM 7.16:

(a) H(z) has € zeros s: 14 P0)€s at 206
Tlhe deros aret 2=t 41, £, 0.9 oti™4

(b)Y  wiwl= x[w] —xin-41]
= He= 1-Z1 = (1rE)(-27).

'—ﬁ;je// H1/2) divide

. ,.'W/Q —{
H(z) _ a1 (| —o03eItE).
— I‘Ou E
H (%) ( e )

HJ(Z): 1/ bcos V4 Z'/+ b4

H,(z)=

() )/in']: X[n —-@-85)”"—'7 + 0.t4 x[n-2].
e

= 11314
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