M
{ { { { Hhr, 1 l Wﬂﬂww,l fﬂ%‘n“"wﬂv‘h‘dﬂu“

yIn)= (xn1)

(@) x(n)= Aedfeion
yIn)= (ALFeY o fleifoi?®n

() No.
The OU+PU+ canme be written as

yIn) = (@) Aedf ™
\Decause Fhe_ Frecbuev\cj has ckanaed
The new Frecb. s 20 —
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PROBLEM 6.5:
yinl = x[n] + 2xIn-1] + x[n-27]
(@) use filter coeffs~ {be§=5)2,1%
H(dH)= 1+ 261%, ¢
.‘1\, ‘:’ _ ‘3 __Jl.ﬁ A_)
b)Y )= e’ (e +2+&? )= € (2.+2cosw

phose = -5 MAG= 2+2cesd>  |HI= 4 at &=0
LA AT O=T72, H) =2

AT l.:)"'Tr/ ’H\:O

(C.) X[ﬁ’l: |0 1’4@5(1%'" +%§
; ] _4 TN
= o+ 27" 4 2€ el
Jil= oA @) + AHmyze el "+ 2HT)

Alor- 4" H)=ET(@)  Alm)-2¢e

- -\%n
g% )

e

e | AL e -4 _-)Tan
7 yi)= 4o + 4’ oM™ 4’ e?
— 40 +9 cos(Tn ~ )
LCL) )([vq: &fn’\ —_ y‘n\: &(\ﬁ’\ +2 S[V\-\’X *’8("-2’_‘

> ‘/z/—/h[“’\
-1 \ 2z 3
(€) xinl=ulwl

)’i'\'] = W] + 2u[n-i) + ufn-27]

yinj=o for n<o

v (o= ulei+2u(-1} ruf-2)= I+roto =
y[q: \,\[n—\+2u[°']-\—u.[_-l'§> Vf21t0=3
\/[2,]:\1[2'} s2ul] +ufel= 1+2+1=4
yinl=4 for n=2.
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PROBLEM 6.7:
(a) H(e/®) =1+ 2e /3%
Solution: Use the fact that the frequency response for [n — ng] is H(ef‘b) _ i3

hin] = é[n] + 26[n — 3]

(b) H(e/?) = 2e773? cos(d)
Solution: Use the inverse Euler formula to write the frequency response in terms of
complex exponentials.

H(el®) = 2613 cos(@) = e~ /3% (ej‘b + e—f@)
H(ei®) = ¢=120 4 g=i%0

= hln] =3d8[n — 2]+ 8[n — 4]

Jé
(c) H(e/®) = —
Solution: Use the fact that the frequency response for an L-point running sum filter
is:
HL(‘—’M) — o JL=1)/2 M

sin(@/2)
Thus, we see that L/2 = 5, or L = 10, and we can rewrite the frequency response as

joy
He™) =e sin(&/2)

because (L — 1)/2 is equal to 4.5 when L = 10. Having made these identifications
in the formula for H (e/%), we get the impulse response of the 10-point running-sum

filter:
h(n] = uln] — u[n — 10]
=48[n]+d8[n—1]+38[n—2]4+8[n—3]+3d[n—4]...
+48[n — 5]+ 5[n — 6]+ d8[n — 7]+ 8[n — 8] + 5[n — 9]
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PROBLEM 6.9: W TR all mm
(a') H(S) = (l“ C_‘j‘:))( | ‘Z(U.S’)QOSIE. .é—J «(0.5) e—- 2‘-1)
o o -2
(1= (1= BT+ £ *7)

= | —'"‘_ﬁ*z)ﬁ) 4—(4 E) 20
— e
-1, 866 L6

_)3W

Difference E%uah‘m'.
yinl= x[w) — 1866 x[n-1] + Lii6x[n-2} — g X(n-3]

(b) When x[n)= $in), yin]= hin) LQ«PM Esponse
R}z 6] - 1866 80A-0 +1Ib E[n-2T - £ §pns)

() Find & where (&)= 0
The only F‘"%uwj ‘s O =0, because +Hhew
the foctor (|=&¥°) = o, The other hweo

Factors " H (L) are vnieven zerd  for

—TL S <1,
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PROBLEM 6.13:

@) ylnl= Ystn= Xyl-il # x300-2] Qo= i)
= )/,j_n-n') 4.7/,_0\—2.’1
= (Kaln1) + x[n-3)) + (2 (n-2] +25(n-41)
Noew replace Xxp.tw) with y(n)
yinl= nln-1} +yln-2) +y, [n-3) + VY [n-4]
= (x\[n-ﬂ-—x\{n-i}) + (XIn-27) «-)(\Y,V\-’fj)
+ (% in-3]- x,[n-41) + (x[n-4]- x[n-51)

CANCEL

yin] = x,Ln-1) = X, (n-5]) (Rl =xn1 )

y[v\’] = X[_'\*l’) - XEV\-E]

(b) Same ’H“’V\ﬁ as part (&) but vse A (<)
H ()= |-e¥”
Ha (D)= [+ A Moltiply  thes=
Ha(S) = iRy fogether
FHD) = P (D) Ha (D) K3 (D) .
=(1-&3%)(I b "léﬂzw)

= (1@ 2B )(eTHe )
..'34113

_")3&
L, tel e . a
P S L s b
) = 3% g™

= y[vﬂ:x[n—l]*-x[n‘f]
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PROBLEM 6.18:

X[(W)= 5 + 20cos(%n +I) + (0&[n-3]

Need (o) ZDEPENDS Need IMPU/Se
on K (7)) response. hinl

Hlo)= (/—j )(1=¢y) (1+1)
=(1-j)1+))2 = 222 =4
H%) = (-] )1+ )1 +7™)
= (/=PI J1-5)
=(1-nC+l-))=o0o
To find hinl, multiply oot ()
H(5) = (l""Jej +j€9° +eJ2‘“)(l+e.J“)
= (I +e)2“’)(l+e~’ )

=1 e L™y &i*®
= Rn) = 8(n) +8001) + 8(r-2] +&[n-3]

F:(n‘ally)
ylnl= 5(4) +0 + 10R[n-3]
=204 16831 +105[n-4] + 10&[n-5] +108[n—¢ |
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