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Since the system S Hme - Invariant, we have Xammé-?a Ys(ntt)
Thus we have TontD) = 100 1} <5 Watnth=§ 1,2, 1]
' T

Since  Xa(hy = 3%(tD, We fave that t‘f téﬁg system s time - (xvariant,
ot has to satisfy b Ko (= 3X DS 3Yy(ntl) = {3,6,%}'

Aowever, Y,(n)= {%{, [,0,2Y # {'3,.4%1 _

7/temfm, this system (S nonlnear.
Since the system S +ime— myarcant, we can also have
Lo ={1] = 00 <D gt = [ L2 hoLl

Ir

Therefore, the impulse raspmse of the systent s {12, [) 0.12].



2.1 f’z

7/w.s the :mpu(sc espnge, 0f the system. (s hm)* YO thin)
={0,3,"1,2 1}
1‘

We can et Xsin)= {en) tantt)
1{ the system is time=iariats ; we have § ’nﬂ)é‘ﬁ’ﬂ(nﬂ) [e,3, u, 21}

Thus we should be able s get s follows
Xn) = o+ 8nt =2 h(mflt(nﬂ)=f/?/2-,l>j,l},

However, Yy(n)= {/lr,l, RE: {43\,2,!;5,(}
Tﬁemfuwe ,«t/te, sydem (S ‘tt‘me~varg r‘nj,
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2:d%-
Yy = how XA

= hw) * §on X Xn)

= e % [uan-utnm-D1*Xxen)

= [hev*um = hem u-0 ] *xeny O

Let sy = homFuOO. |
Since the syckem 1S Time ~[NVAYIARE, e have .
l

hon) % U= = sen=0),

Therefore  Yo=0= Lsc=St n-nJ *xny
= S0 X AN) — Sn-L*A(N)



2.1
7 In this Problem , we (omsider N\ 2N >0 . This (s reasonable ¢

hen) =l * hati)
= {0 um)-uo-NIT ) (Ut~ wn-mJ

= £k ut - wck-NT [ucn-ky - uen-k =]

=00

=

£ a“athun-h- > akuchuonk=m)

- - 2 akyh- .
= atutk-N)ucn Ry T2 abuck-N) KT k-M) 0

@y 1{ n<o
®=0-0-01t0 =0
@ 1{0<N<N

n [~ oM
O=z0"= 5
S T{Nsn <M
n n 2
0 = ank_ s ak= }V_-'ak " A
k=N K=0 - Q&
@ I{ M¢ n¢ MtN
£ il " - aN l aﬂ'Mﬂ &n-M'H aN
- k_ k _ kK~ — - - = -
(D l(=0a kgo a ENa ‘Qa ‘—a - l"a
5> 14 n 7 MmN
7 nto 1. n-m o
0= l%ioau— %:'.oak— %Na ¥ E"‘ ¢
_ 2; Ak - -2—2 nk
K=A-pMH k= n-ml

= 0
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2-3|
Yen) =3 Y-y —4y(h-2) = xn) +2xn-1)

Sce  the particular solution Yp=0 when the excitabion s animpalse
we have whe impulse vespomse A=l cn) for n20.
By assuming y, ry=N\", we Obtain Lhe charpcteristic equation as follos,
N-3N-4 =0 T/tcre]twt, A=, 4 and yh(n): C (-t *Cl(q.)n )
Since whe system must be n:laxe([, We fave Y=H=0 ond Y(-2) =0
Thus for n=0,1, XOU=§cm), we fuve
YA) =3Y0)=2 .3 Y =5 &

By wing Eg5. 0 @ and ® we hure
{C(+Cl=l = { C|='J

4CL‘C| =5 L= -é"

Therefoe  heny = Ceane % ()" Jucn).
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@) hety= e * L 0u- haen)x ha(ny ]

(b) A.Ln)= 1’"J(n)+1LJLn'l)+z'Jcn~z)
fs (M) % hy(N) = (RtDHUCY¥ §(h2) = -0 UCD)
Shifting property

/lz (h) = hatrx ha(n) = Mt ucn) M) UN=)
= (M) LU -U-D)] t2Un)

= M) [ 4en+ Sin-)] H2UN)
= (n-D 4yt )y Sen-1) +2uln)
= -{ayt 0+ 2Un)
= 2um)-4dn)
wend=(3 Sov+ Fhoy +F3 00 2w -4on)

= U + TURD + UN-D) () - Fhen) - £den )
I o(enﬁhj and shi{f.‘nj property
= (on={uo) +34n) + o= $oe0J 4 fony
t CUN-D) - f(n=2)] tT6n-2)
[
= won-l) + TU) T Un-3) t TioutFhond) + 14

= (umn-n-~ Sin] + 2lin-) +f{uuu)—4m.1)] tLen-y)
+ UN-3>+3 L)

= UMD + TUND HUN3) +£ Len-ny + S +3 4
= um~ (o] + 240) -+ 3 U3y +F - +3 4n
= Fund> 4 v+ 2o +a benas

O you=xem thony = ROAD+3 hen-1) =4 h (n-3)

= _L 25 3
{"-1 2%)2) 4) L ,%,572—)@0)'“}

1\
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;M
YN) = 7 I:Eo xXcn-k)
= 7k F k) - Uk-M ] 0k

= ‘,V'\fu(m—ucnw\)] X X(n)
Thus the :‘m,ow(se Yespouse. 1 hen) = W Cuovy~um-m 7.
Therfore the step response s as follows:

SNY= heX) * UL
= £ hth) ucn-k)

k=00
_ - L re gy - 2 ke
= 2 hb = 5 [g uth - Z Uh-N)]

A " | ntl
Losh <y 2 hth) = 75 75, W00 = g

n ! h B n
If nom Z hths= e [, uth == ulbn]
= 7\7'\( ) — (n-mt0)]

- |

yen) et M=5

ﬂ\

2 3% 000 0y

iy 5

255000 RE

‘lzs‘&ge 789 Jo >N
M
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o n
’gwlhuul = = el

(2 =]
= = /cu*"
k=0

1=t

S T

Therefore v order o ensure 5= thi[ <o, 4 neads to Satist
(al<(,

—
—

w/l% k = }_L)'l_



2.4,
}Lcn)#f)"ucn)

3

(& A(h) =2 wueh)
g
Yny = ,g:pll(k)xcn k)

kf )ucbz UCT-k)
n
>

= L\ kyn-k P 20
GH72 g
kc'b (£ n<o

b) K(n)~u(~n)

Yoo = 2 k) Zenok,
= Ewd‘)"uck) UCk-R)

1{ n<o | Yny= f(;"—)k-ﬁ

If nzo gm»iz (= (D"

(-3

= 2(/ 'YL)
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S(ny 4+ wsch=1) + ==t anStn-n) = by vih)

&> s(n) = -0 SCh-1)-A8Ch-2) — -~ — AN SC n-AN) tbo¥(h)

|
&) viny = 5 ( Soytacsen- + -+ gy S(n-n))

S

— V(N)

v ) ) — V)
= i

o
V(i) v (n)
= /lowzmu(m' ’

Fia. 1
C) ‘ |
The system can be a[e:m bec[ a8 vin)= /un)x VN ) | this is an :bé/ct«fyéyxreﬁj

ﬂuW/fM the l'm/)u.[_(e 7‘8-5/10)2.(8 IS /LUU =<(C)t)
Note:. thus rrocea(urc con be illustrated in Fig | !
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@y 2Y4cn) +Yn=-0 ~4ym-3) = 7ccn)+5;cm—5)
Yoy = -FYr-n+2yn-3) +3 XOY+EACn-5)

Yn)

N-lon

xen) -xn-l ) t2 x(n=2) -3 X(n-4)
ycn),

by Y=
AN




-

Yo —0-§ Yurd) = 203X

149y =esy ) L3200 F2AC)

@ xaw 1420 . | (1)
[z* ﬂ B
e 0-3

{ YINn) = yxgutaxm=1) = hd
Yoo = vout 0 Ju-t

=2 §00 34000

" Jn=gou | Yt Y
-2 0 0 0
- 0 0 0

0 1 0 '

i 0 l 0-§

2 0 oy | (08)

a 0 0sr | @5

o ey <05 )" W)
R gyeratc 1 = hoon) x haen) =30 O o) + 2 0" wn)

x ()= —15 Xn=1) +0-5 Yn) =04 Yn-t)
05 X))

)
L :
A

(b




2.52
Q)  hi(n)y= CoStn)+C, §en-1) +¢y §(n-2)

hatry= by §(nyth, §UH) + bodtn-2)
hscny = Qo)+ (At Qolo) S () + Al § (N2)

b
= In (m’(er 10 ensure hoen =h.(n) | we yeeol to assign

bz = Co
{ by = C ondthis s ensily to be vea lized.

b0=C:.

In oveler to enswre hotn) = hatny, we nee.a/ to 4sSign

&.0:@0
[ al'('aoaazc‘
alal = Cz

Tha&f‘)"‘ﬂ {arfCoaL =\

a\al = CL

We can further g&t foazz- Claz +CL:0,
Thus l"f (o#0, ”T’ arwlanig»‘«j— A=C~4CC 70 | It can e sa{fs/-a[_
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