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PROBLEM 6.4:
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PROBLEM 6.4 (more):
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Since  the {-m:b response alters mag ¢ phase
of the input, we can get evkpur vial
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NeTeE - THIs MeETHe™s TEACKs THE Fosimig
AND NEGATIVE PEEQUERLY COoMPONENTS
THROOGH THE SYSTEM SEPARATELY.
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PROBLEM 6.5: wowss oo
yin) = x[n] + Zxln-1] + x[n-27]
(@) use filter coeffs- (b= 51213
H(o)= 1+2&°4 %7
YT _jid —j 5)
(b) H(s)= ¥ (e +r2+e? )= € (2+zmsm

Phose = -5 MAG= 2+2cosiS  |HI= 4 ak ©=0

S= =2
LH 4 AT S=T72, [H|
! AT is=, [HI=0
: L
= ll : - i -
Lo ' . "
\"'E-:T: et T W,

() xW]= 10+ 4 cos(Tn+74) |
= 1o+ 2" 4 26T ™" o
j'[tﬂ-'— oK) + (%) ZEE'W*E.P&" + 27(’{"3;\]6?} %E“:ﬁ“
lor- 4e° H(B)=- ) Awy-2e™
= yin)= 40 + 4 MM ™" | 4 W ST
=40 + 3 cos(Tn - )
(A) xrj=biml => yiwl= 8012 80-] §(n-2]

I 1 2‘ n

I 3

(€) xinl=ul»]
y‘ih']= wfa] + 2uln-i} +un-2]
yiny=0 {:arr n<e
v i{ey= wfol+2u(-1] +ul-2)= Irote =1
yirl= ull+2ufe] yal-0)= 1+2ro=3
yizl= u[zl+2ul] +ufel= 1+2+1=4
yinl=4 for n=2.
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PROBLEM 6.7:

{a)

(b3

el

Hiel®) = 1 + 2e~1%

Solution: Use the fact that the frequency response for 8[n — ng| is H(e/™) = ¢~/

fln] = 8[| + 24[n — 3]

FH{ed®) = 2=/ cos(ii)
ordutiont: Us i 5 i i SPONSE | 5
Soldurion: Use the inverse Euler formula to write the frequency response in terms of
complex exponentials.
Hfa‘"lm,'l — zf—jlu Cﬂ!-iffb} — e—;’]m (é,;'n:- + E,—jr.-_l)

H(f“;.l} =€—j'_'r|'.-+ E—J:M‘i:l-.l

== fi|n| = dln — 2]+ &ln — 4|

sing S4)

simfa,/ 2}

Solution: Use the fact that the frequency response for an L-point running sum filter
is:

H{el®y = g/440

12 Sin(Len/2)
sinfar/2)
Thus, we see that L. /2 = 5, or I. = I, and we can rewrite the frequency response as

Hi(el?) = e /o0

g et Sing 106/ 2)
H E_IH.I- - Janl 1—=13,2 &N -
(™) =e sinfe/2)

because (L — 1)/2 s equal to 4.5 when L = 10, Having made these identifications
in the formula for Hie'™), we get the impulse response of the 10-point running-sum
filter:

Alnl =uln] — uln — 10]

— dn]+8ln — 1]+ 8n — 2]+ 8[n — 3]+ 8ln —4]...
+8ln — 5]+ 8ln — 6] +8[n — T+ 6ln — 8] = 8ln—9]
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PROBLEM 6.9:

@ H(S) = (1- eI°)( 1 -2(05) cosTs f_‘_i“" . D-E]te_jz‘ﬁ)

(-1 - Be® L L&)

— -j 5N j2d 533
= - s @ (5 B) et e

-1 266 e
Difference E%ua.’ﬁm'.
Yinl= x[w) = 1366 x[n-1] + Lli6x[n-2] — 7 %xn-3]

(b) When xinl= &§in], yInwl= hin]  impuolse response
Riw)= 6(#] - LBLE ST +1ilb S[n-2] - L §(n-3)

() Fiad O where H(S)=0
The only F‘rtﬁumj ‘s D=0, because +hen
the foctor {i—e_'-l"'t‘} = o, The other pwo
Fackors vn H(D) are never zed  for
-4 O =1mr,
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PROBLEM 6.13:

@) yini=ysn= X (=1 + x3(n-2]

= ¥, n-1) 4-};,_['»2]
= (Ko[n=1] + Xy [n-3)) + (% n-2] +%(n-a1)
Now replace X Tw) with y(n)
yinl= yLn-1] 4y, In-2] + y,[n=3) +Yiln-4]
= (%I =x0n-23) + (XiDn-2] —xIn-31)
+(xin-3]- x,[n-41) + (x,(n-47-x,[n-57)

CAMNCEL

yin) = x,ln~1] = X,n-5]

Y[n]: ?CLH-I.} - Jﬁ,{-_ﬂ-,'.;:ll

.Lb] Sawme -rLiuj as Pa..f~|- (&) put use ?ﬂ'{“:‘)
?{4 (&)= 1~ E-‘jm
) MufHFn'j thes<
= Together

H>) = D)Wl H(S)
= (1= (1 423N+ &)

= (1 g (€7 e*)

+ & —
- 2l _3d 4l
- eiw"'e'{l A +E’J ﬁ_e'lnd" 15:-1'
+E'JJ""’ __ETJENJ +&d “_E-J

T

H() = E*.i"f’ g
= ylv]= x[n-1] —x[n-5]



PROBLEM 6.18:
X[w)= 5 + 20ces(En +§) + jﬂ:‘;[n-?:l

Need (o) (DEFEHD'S Need .r}-nfv.-"ife
on K (%) response hini
Alo)=(1-] )i1-¢j) (1+1)
=(1-j)1+))2 = 22 =4
H(%) = (e'-je'j%)(l +J'e'~f'r’")(1 re’™)
== XN+ -5)
=(1-nNCti+ni-j)=o
To find hinl, moltiply out (D)
H(Y=(1-j €% 4j %, 12 )1+ &)
= (1+&9%)( |+€9%) X
> i
= Ln) = 8[n) +80n-1) +8[r-2) +&(n-3]
Fl‘n‘al!y}
ylnl= 5(4) + 0 + |OHR[n-3]
=20+ 168[r-3)+104[n-4T + 104 [n-5] +104[n-(]

ES T Fade Aigna’ Frocuowning Eer 158N 0- 10888817 Thas e shennrd rof be sreerd o elesimresdiyv uemribed cries pie wetem
Pam Fation Hall be Upper Saddle River, MIGMSES2006 2202022020222 mimoesnha berr abaired o the sthor. A=l 349, 2004



