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(b) The screew shet I3 mcluded. Since t+he present

versien 9} He GULL Gﬁlj permits o Dc valve
56 -2, Hie i“Fu-i- was seit ech.m.} Yo
XTH]= —~2 +4cos (03N +O.5™)

The z:alc.ulad-ec\ ﬂui-'Pu-l- 1"s
yy= -2 + 0.872 cos(0-3m +0:3m)

C%fi would be -3 € He DcC

C-mlpwm{— of x[wW) wer %ua] to -3,

(&) Lse He -ﬁ-v.:buw.cj response. Evalvate at S=o
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_‘P rob 7. 2

(&) All +hree are TRUE. The systewm is Linean, Time-Twv J; Cavsa)
Lineanity K¢
Tf x,m) —=Vy.in] , Hhen YInl= X,In] + 3X,(n) + X, [n]
i K,_tn]-—-'r)htﬁ'], Hien y,_[n]:: X, [n)+ 3X,0n) + X201
Define Vn)= o X, In] 4+t X, [n]
Now, find +he oviput when vIn] is Fhe i‘nFU'L Call +his aui—Fu*: wiwl].
winl= v[n]) + 3vin-1] + vin-2]

Ww)= (ae,mfn] + nf,_x;_[n'l) + 3 (X, [n-1] + % Xa(n-1T) + (=X, [n-2]+ q;*;[ﬂ*ﬂ)

wWin] = ot %) + 30, X, In-1) + o X, [n-2] + 0o, X2 IN] + 30, Xo [n—i] +X; xztn-ZL
A\

T - S ~
oG Y, [l AzY2Ln)

Since wWlnl= «, y, D) +%2Y,1n), the systewn i LINEAR
Time—Tnvoniaud 7
Assowme x[n] — YInl. Define Vin)=X[n-N]
—.d the ouvlput whew VIn]l s the input. G\ fhiz suiput riw.
c(n)y= Vi) +2VIn-1) 4 vEn-27)
= x[n-no] + 3x[n-1-n."] + X[n-2-No ]
= X[ 1)) + 3x[r-nn =1] +xLr-n)-2] = yin-n.]
Since vinl=\In-ns), the systew is Time - Lavarigw} .
Cavssal ?
 The systewn s causal because Yyind =xX[w)+ 3XIn=1] +x[n-27]

vses xInl, X[n-1), aud x[n-2] $o form Yy .
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(o) = e-’ ('3 +3 +€Jm> = (3+2ca-sa.:)

l?‘f{d‘.})] ! 3+2c¢sm g — Magm'-]u:le
LA = —w - phasa.




Prob 7.2 (cont)
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= (3+ 2.&::5(0.'?51:')) e

_ i Jjoasm(n-1)
= (3-V2) € _jo75mn
Find the nui-Fuf when the fnl:ul- s €

- 075N
= —0.757 J

= (3+ Reos(-075m))E e
-y 0.75mw (n~1)

= (3-J2)€e

—By liﬁeaf;‘l'j, we ca3n then 3dd y,Iw] + Yiz2(n] 4o 36"‘ yi (v

)/| L“] = (3'&) eJﬂ.Tfir(H'l-] + (3 ) J'Z-. ) e_JﬂJET(“'l)

= :2_(3-,,&.) c.c:s(ﬁ.'?*.;‘n*{n—:))

\______...--—'-v'—"-—--"
~ 3.1716

(&) X.iWd= 4 + 4cos (0.75w(n-1))
whew the impot is 4, the output 15 4.H ()= 4-5 =20
whew tha input s 4cos(076m(n-1)), we vse part (d4)
Jo get  4(2-12) cos (05T (n-2))

=> Yaln]= 20 + 4(2-42) cos (0.75x (n-2))



Hob 7.3 -
in
(@) “R, in] = S[n] - qg[h_lj --:T
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(¢) For geweral valves 8L L, -Alnl= &[n) - " §n-L7]
@.) It is easy to convert Rin] back b o difference efbuaﬁoh_
bo=1, b=-«x" = y= ("= a'xr-L)

€) Tf o04%x<1l , them &t — o0 as L—>°
So we shovld) cheose L=oco to get ylni= xinl.



Rob 7.4

(@) H(@)=I-€ 9 becamse Aufn)s S0n1- 8001 = bo=1 4 by=-1.
(b) For K.In)= um-u[h—ﬂ b,(=| for n=0,1,2,....7
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= Riwl= S —L -2

il

l‘lzo ::4 ‘n=3
(‘1) Rn]= SIn]- Sin-3] => bo=| iu be=-1.
H(SY= | - Ji“

(1- "‘3""‘) ?t,(u) =1 pedo +e.

Theaefore, (;#e-*w) H D) = 1 =€ which matches pact @),



L,

bob 7.5
Vil = x,[n-1) + X, (n-2]]

(b) For Sa, bo=1, bi=0, b=-1.  2(@)=1-¢
Por Ss, by=5 4 bs=5 = 743(Q)= s’ 5€9°°
(€D Overall Frequency Resporuse is the product
H () Hy () () = (€9%&PD)(1-e922) (5% 5675°)
Smplify: = &% 59 (1+&8P)(1- €7 )(1+€97)
— 5E'J.5ﬂ( |+ 2e3% - 23>0 e94°)

(cl') One wove Step with (W) awd +hen we Can 5& Hhe ?bgi
H()- 5% 11063 - 10 -5
M

bs the by C by

y[ﬂ= Ex[_n-’s"] +10x[n-6]— on[n——E] -5 x[(n-9]
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(ﬂ-) From bb=0ﬂ£'5(|;5)/£,3 we have bk='/6
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(¢) The input signal values in xn ane [o,-3,0,3 o, -3 0,%0,-3....
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Notice Hhat for nz5s, +he pervod is 4, so Hhe Geabuﬁw'j i %:=E“:

=

_:F’ we LVse +He i*an}* 3Cn5(1-£n+1'—?__) , Hen He ovtput for

hZ5 caw be oblained by getting the magnihude é phase chauge
‘P‘th, 9{(%) = e‘jﬁ-irfz sin(3n4) _ —y2asm -l ) -j 0.25TT

Csin(Tey = 3Gz - 34

= yiwl= 3(3p Ca-s(-‘_;_:n +0.5m —0.25T) for n25

— Jéms(%n-;-ﬂ-ﬁgn') {-?7.- n=5

(d) The ﬁf‘ﬁ““ﬂj response H(L) = @ISV EM3L s zew

Sin(WA)
%’f‘ = Q—E‘-‘ ) k=123, 4,5, TThous all 56 these Fre%ﬁ ang wvlled.
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Rob 7.7

(a) To wrile +he dl'Tr-Fe.rEnc-e etbuahm we need the b"f
ExFaaul D) ink a Faljnmml

D)= (J—e*’"")(l—-,}e )(‘*Jeﬂ )

= | -€

Y egittog =2 b=l b=-1, b=1, by=-1
y[n]-— x[n) = x[n-1] + x[n-27] - x[n-3]
(b) Dse xm)= &Tw) to 9et Hie imPul:sE f‘eﬁFﬂ'n"i-!.
Rinls LW -S0n-1) +8Ir-2] -&n3) ¢ o
AR 1}
() x[)= Aejtpejﬁ“ giveés the nul-f»ui— yTu]= H(Q)AEJ?EJWH
co we need o Fud whery FH(D)= 0.
Use the FACTORED ForM. If owe faclor is zemm Haeu Hid=o.
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-Lh

A
I-Je.-l'““-—-ﬂ => ei®=) = L=7, wtq,“_;,—-l;_."

1+ € ci®=p =5 ei¥=-j = L=-T4

(‘i) Work each +erma SEqunJ-&l\J
\Ix)=1 is D.c. H(D]as_, =0 => Wii=o
Xa2lnl= 25&-—3]

Lse linearity : Hwme-iwvariamce to say Hhat the ootpot
5 Rl swifted by 3 and doubled.

yz L“"l Q'R[“ 3]
= 2831 -2A8[n-4] + 28[n-5] *-;ZS[h-é._j
X3iw] = 7cos(o.sqn). Simce H(osm)=0 => Y5 [W)=o0

’ 4 yf"‘] = ¥ Twil+ )’-—.-_.In7+ Vs (w]
yE)

= Q‘R[H*?;S = P]‘ﬁ‘l‘ Q*T 2
~X




