Problem 7.4
(&) use filter coeffs: H(z)- —+-—3 +4 Z

(b\ Use positive powers o extract poles and 2e DS

H(2)= 7 (52%+52+3) &
/ ""be"l"'-\
Twe POLES AT z2=0 ’/ "
zeros ok \ 2
-1t {1== : . v
z= —I L z' 4 _ ";'jtJJ-g— o .-
2%: ‘eth,“./s Z‘F'Qh'-e-
(©) A2)= Hle®)= Hiz)ls.eid
- 21..: =
=4+ 3€J +ie! Jw(e'i +1+€"w)
- éi“’(i.__-—-—"'zc‘”s“‘) ANOTHER FORMULA®
[ Re)=€ -w(sm(awm)
3sin(94)

(8) use MATLAB

Magnitude

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

Phase

Radians

—05 04 03 -0.2 01 0 01 02 03 04 05
Normalized Frequency (@®/2n)
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Problem 7.4 (more)

(€) Use, Lmeam{-sj 3 Frabuchy response at
=0, L=y and O =32%/3. These are marked on
the plois of +he Pre-boe.ncj respense.

ylnl= 47(0) + [2(%)] cos(Fa-F +£LH (%))
=3 | #(3%5)| cos(Fn + LH(P%))
=0
%)= 3+3+3=
(%)= ¢ /‘*(u:d‘q/ Va = *f'e’%_ozoﬂe
H(A3) =0 because H(z)=0 at z-&">

‘o yl)= 4 + 0.2047 cos(§n - )

-1
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Problem 7.7
. _| - -
Pey= 1+5&'+L5% L 27°
No1Ee P('”'—"—l“-’if-‘i-l =0 ‘——'—'bﬁOoT@-'t=-‘[
by < =t 1 | -2
7P (1+2)(1 -LE' + 2
BETE '\us&‘ QUADRATIC FDRMULA
1 N SN THis PART
sl =X »‘ Y4 — 4
o N i 2.
e = M. + Jlf
E.os ) : ) 4 —J 4
1 05 0 05 1 OF THESE RoorTs
Real part IS EXACTLY ONFE.,
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Problem 7.9
(@) A 4-point moving average is
ylnl= -'z—(x[u’[ +X[-1] + x[n-27] +x[v\—3])

H()=Ho(2)= g+ 52 +32 +42°
H(z)= H(E)H (2) _'—"(/+Z+Z +£_3)

(b) Find +he Poles and z2esos of H (2), then
“double" H&em Switch 1o positive powers of 2.
H,(?-.)‘: zhay 2| =z Nowmerater facfors:

42* (2+N(2%+ 1)

T ol = (40 (2+) 2]
at 2=0 =7 Zeros od 2=-, -),-'-.)
. a)
() For +the . TEspoRIe i .’ .)‘ \
H(ej:})?' H E),E=leﬁ v. ;:

. s P 2-plave
H(e™ )= (He-' N2 +e’3w)

This c3w bz reduced to
a Dirichlet Foru.

H(e’“) = ( sin (%) 6-33"7'3.)"

Numcra"'vr is ’
Zevro For 26 =Tk

At &=o, denominabr
is also g€ro

I

sin(“rz)

-5312: ( sin (2!2)7 )2'
4 sin(92)

05 025 0 025 0.5 025 o 0.25
Normaiized Frequency (a/2n) Normalized Frequency (b/2m)
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Problem 7.9 (more)

(e)

Hl%)-———-(wa r22e22)°
(|+ZE e3T2+48%+ 32 #2385+ 2 )

I)we-r+ +€rw\ by +erm \

h[n)= i 8lx1 + L &[_n—f] 2 S[n-21+ 7"-8[_'\-3'] - '?Z §{n-4]
ot 3[“-5] *' S (n-¢)
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Problem 7.15
x(4)= 4 + cos(25Dvt-T4) - 3 cos (2000T ¢)

with -Fsz 1000

X[nl= "(t)h=% =44 Cos('%‘-—“%)-—’}cos(lg’:"),

Now, run x[n) ‘H\fboap\- e FI“"/I H(Z’)
To de so, we need -Frccb«m ':j re.sFans,t

at w=o0, Wi, 2v; H(e-"‘")- |+ &2 S, e
H(e-’o)':- |+|+l_:= i -

H(ei™) = (i+e“v‘+€”“) s(t+miw )
= 2+(‘ —j 2z *‘i = 0.569-j0.5¢9 = B e

H(e'i“é) = li(l-re-‘ %8 %) = 0
So, +he oa+i>u~|~ of J$he d—l‘ﬂ\'—\—p.l F‘].}D

Yyl 4 + 00,3047 cos(Fn-%) +0

%

Now cowvest back to awalogy
AN —» -F‘-t = fooo‘t

Y(¥)= 4 +0.3047 cos( 2507t -7)

o = 4 403047 sin(2somt)
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