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Problem 7.2: ECE-2025 Spring-2004

(&) xW)=w[n) e d Yyl = uln-r]

We need a "delay by one .

=> ‘R[n') = g[h-l-]

(b) xl= uln) and  ym)= §n]

Siwce W[n] jumps for ©0 to L ot n=0, we

heed a fRlten that delects Juwmps. This can

be dowe with & first-differance Liljen.
K= Lin) - &fn-17]

(C—) X[V\—); ("—Z)“u[v\—] ad y[.{].—_ cg[_n-ﬂ

Use the comvolubonn suma o wrile linecn

etua ’l"l\ M
m yinl = 20 RIx) x[-K].
k=0
MO"’ : ru‘)z
yfo'\ = Rlo) x[e] + RO )([—I]‘J:fl.’/ Fdi nx<o °

o = Ro7] (Lz)o = R[0o] = Rol=0 ]
Y0 = Rie1x [+ RLIXIE + REDAET s .
1= 0 +R0I(3)° =410 = Rid=1{

‘;’[7-—) = R0 x[2]+ R0 x07) + ‘K[Z'] x[z]
D = © + (1) + R (H°
o = L +&[2] => K-}
yi3) = R0 «(37) ¥ R0 x(2] + K] «0] +£13) xfo].
O = O +1(H* -1 (%) +4) ()
© = O +x-3+R[3] > R]=0
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Problem 7.3:

The MATLAB program has +two filers +hat are
added bge{—ker‘, and +hen filtered aﬁam

)'n[vﬂz X W)+ XCn-1] + x[n-27 + x[n-3])
YZ['\,)-‘— X[n] "’X[n-l] — x[n_z—) + XEn‘B]
winy= y,(n] + Y2 [n]

yinl= win) + wino] + Win-2]
SYSTEM S
yiw]

h=gu0113
- ‘ win) g bk—%___% L )ﬂ—-*
g =301, '{\ Jin) SYSTEM S3
SYSTEM Sz
S o R [n] = Sinl+ Sa-1] +8n-2) +&[n-3]
gz . R, = {1 -8n-1] - §In-2] + $[n-3)
§3-, ‘Rs[ﬂ = §[n )+ S [n-1) ¥y &[n-2)

(b) When x(n)=5(x], win)= R R,
=2 §[n) +2 8(»-3]

(@)

xn]

Then yinl= Rs (7] % Win
= 2§ + 26(n-1)+ 280 2] 426 0n3) #28(n-414 25{n-5)

The overzll Adifference e vahon is oblained

by no{'inﬂ Fhat +he {ilten coeffs are e‘bua) o
the imFu\se_ V‘€5POV\$€ veclves ¢ bkr— }\(nln:k

yh]=2x[n]+2x (h-1] +2xn-2] ¢ 2x[(n-3]+2x(n-4] +2X n-5]



Pcoolepn 1.4
o) %Yn’l = wln-2]) - 2%0e] * wWeaz)

This syshem s descvibed by a hwear, condert cocficient
Alereuce equatrov, so i+ s Lwear and e ~yuuanant,
Becavee of Yoe lagd Yam, however, ths system s ot

~ Cougal. \Note Yed el = STl then ldthztgih+i])
te. Yhe sydem (espords before ¥ s exedd.

b) ‘3(.\-\'3 = (\ﬂ.’&ﬂ\l\z

This syslem 18 claoly sop-lveae. To show this, rote
¢ an mp(A NnT the Ou‘*pw\‘ S L\&(h'sz (\LBm‘J)?
and with Y'inl= axled the oulput

‘i\[ﬂ = (x‘[%-n‘]\: (a\tlz«ﬂy} OF(\LBW»?V
= c}@h] # o gle]
The sydtens 1o alto hwne-yoiuwg . o see e note

"Yna)r TVIS TN ]ﬁ@u‘\‘ el = S Y the Ou'\‘pu'\“ \S
il = $12-nT wheeas W NInl> SCo), e delay
NIeT by ove, “hen

g = (¥03-m1) = $(2en] # yin]

Boally, Ye syl & Lov-caued) ewe

Yiel = S'.Y_h-g_l _—> Lé(vJ = Sl



~ so we hove a redomse betoe Hhere 1 av pue

c) %[h-& = wInl 0 (0.2un)

s systeon (s bvend s, Fowlel= avind s by, In]
~ Fhew Yhe (eeponse ¢

(C\Uﬂ = g ay,nl+ b *z[hjlg aes (0 27n)
= o i Y\(.hﬁocs((?-gfrh\l& + b {MU{X Gfs(()&‘ﬁb\}
= oy,lal+ by,n).

- Bemvwse the dutput i Loned \)\S mﬁxp \‘d)\ﬁ YinJ
by o Auuehow & hoe, welozm), Tnis sysdem 1
. ‘_L_N‘)Q~ U(‘JN!)UQ ('Wsmk & Pnis S\sdew\ as ove that bas

o %\meﬂlw\*fl\)ﬂ KQ\L\. The shawy Yt ‘*\m«?\\laﬁ\\@
ampave Yhe fespaces Yo ¥, (n) = Sin) and Yol = SUn~i]
The tespouse do Yhe St o (v = STnT whevess o
e cecrd B ove Ha(n3= s (02m) STo~i] # g, Ll

| Rrally, s sydern 1« causal becanse the adpat
ot fme n OQQOGﬂ:QS oy oL Se \l\@u& al e n
(Ye 8 alled a m(ama&\eag Q‘skm\\.



Poblen .52 T Hrus peblews we ave qiven the tespoce o o hear
 Fwme-wuadant system Yo the npud ¥, Il = SThagd,

Fon s, we want Yo Find the regpavee do

‘&z[h-l = Slnr ] + 23[:5-2.]

Note that ¥ [n-23= SGv1, Therelore, usIng Hme- wuanaue
_ we Xuow that Yre unit sample resppee § Rin = g ln-], of

/Qxlh] = Sle-21+ 28In-4]+u S{n-g‘\ < gg_th,'] s\ < SKD.JI
| \!‘nV\Q, szf:n] = -D\(h*l-} 4 2&[“*23

TCAYLN may be Seund (}.SIU% Yobulerton as gheuns below -
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o)  BilYer \eugh = M)

D T{ Wl ¢ non-3e only Loc Tena\T and M=T, then
) The St non-2ew volue of 4Iv1 wil) acour at
inder n=8  (asumig Y 0).
3#) The wdex o the lack ronre0 value oF yind wil
occur at ndex n= V1+T7= 24

) The Jota) teugi o the vopub sequace & L= YT1-B+1= 10,

&) TIf the wput sequece s Pon-?eo Orly fer biene b, tha
the eught oF the wmput seguece & L= Mg, .

00 The wmpwt w8 hes e Soin
i
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Snce Fhe Sist cov-260 valwe of RinT ocous &
n=0, heu the fat rov-3ec value W H{n“l
ocus ot n=% | w0

My= G

And, s e Vast rov-ren value of RieT occws
ot index n= 1T+7 = 24 (cecad drhad M=) so

N“ = Qq
e).. The \ewgh ¢ the oudpw) sequeite %
(17-g+0) + (1+1) =1 = V7

1 1
Jenghe oF W(n] lengh F RInT

oc, usng Sre fesubls & gad  (d)

Ny= Vg +\ = T
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b) To find Hhe mpulse fecpouse oF the crscade, we i
_rote that R85 Skil + @S0a-2).

Riel= Lied e K]

il

L Stnl« @8Tnal} v R,03

&\z In-23 + B D\Jx\‘&j

v}

= -@ Shh-2] « (31 Stn-q]

There are seved wangs o thew She \osh equa\érc).
~ Yow may  show & qophiely, uaing o Yeble, oc

- mathemaRaally. T examgle, 4o dhaw v mptheratially
ke hae:



el = R e-ad s & X, -]

b | &
= ) (@ Shal+ g 2 (1" s(n-z]
k= v=

(0] 1

= S - * n-~2~ 4 Yy - w! N-Ad~
L (@Y Skh-2-] L e Sin-aw]
& T,

2 % (-p) Sin-2-¥) — (L—l (@) STo-2-+]
a) k=

Y

(@) Sin-2] - (-(3315[0—{{
= -0 SIwn-327) =+ @7§{h~‘I]
| phew
A Wik Nl = ~SW-2] + p'8ln-9]
i g{h‘) = -(Aﬂ_n-fj “ @‘x[wﬂ
It R= 015 Yheu

Win] = -07% win-2) + o.ﬁ:\-‘\k{h-q'ﬁ



