1)

(é) xcn=1) § (N-35

r)

é(n—5)={-~'0{>0)0> [, 0"}

L
xan-0= {700 Ll b2, 3,0

X(n-(n-3)= {0, 0,0 1,00~

‘[Kcm
o1 23 4 >N
X (N2 = {=0XM4, x(0, X(0), Xc), X(4), 0"
- | g
*{ -0,z 0,01, [, 2,0 }
¥
( Lt |
P
—A-i—"bii; > N

(4 th) xp(ny = Lt xen) +x-1)]

Yo (M) =+ (XN -X(-Nn)]

' (
X(‘V\)'—"- {""O)I)T)()[) l) l) 0, -- }

1\

-
5o Xe(ﬂ)z{"‘0>z", !)EL’I)‘)(’-ZL)ZQIZHOVH}
1\
| |
Xo(n): { ""0)‘4'7,"4"):’23 0'%’0’ Z)@L)#,OI“"'}
Lo Xeln)
{ t Xo(N)
_‘_(I o O |
= f [l F €%
A VR Thy, PP
B¥321p 1 1345 S EEEREEXRYE
——— --4:';-'-

g
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2-3
M)ucm_:_{'ff‘”nao: b, fornyo
0 'fU’Y n<0 ! ’ (fUY N=o
: D, AHor
Thus 4 (=)= [ Ly fornze oy, fojn{;go
0, :f-OIYl(l [ 0, -{-m’ n=0
0, forngo

Thus U(ny - ucn-v = [0' formyo { Ly g n=o (i

o durnzo 0, for ngo
0, forn<o

& = { [y for n=0
0, for nF0

o 0 _
Thus z,;;_m‘g(k,z{o for 140 = w0
[, fornzo

n
Let m=n-k, wecan fet Tysy §=k)= Zp-00 § (M)
Based on the result we get above , we have T oo (M)= UOL).

Therefore Z o ben-k) =Uln),

s
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2.4 d)[e,t Xh) be any s::ngd , then we have
X = XX+ A(-1)) + +¢ xen)- X(-1)] = N0+ Al
where x,ony = X+ X010, and 2uny= £ ¢ x0y- 2]
X-= T a¢-n) A= Xy, ~blterq(w€ Xih) [s even,

Xa(-y= TCARY - AT = -2 LX-F (-] , thevefore 2(ny is 00l
Thus vy siynal can be ofecamposea( o asy even ang an odif carpmipt.

4 The deamposn‘h‘m s gue - The Pm“{* (s as q[OuWI:
Assume othat othere cxits anothey ol

{ferent oborom position Any= Agmtruny
such that Xy is even. and %a(ny (s odol

Defining  pLrdY= Xy (M= TlID> We fave  Kaln) - KalW)=—Q00, and
AN i5 not a zero function,
Since L) ard Zscn) are both even, we fave as follows . \
A(~n) = X3 (-N) =X ((-1) = Xaen) - N (Nn) =4, thus an) 1S Even.
Simi larly, we can get  AU-n) = Xal- Kol

= [~ Ae (W] -[-XL1V]

= A N)- XalR)

= — % Xu)]

S oaLny  Thus an) vs oo(a(_

F.006

]

 Since afm) is nob a zevofunction, ¥ impossible to be boph even andl ol

Therefore , Thert i a comtradictoon gud we have proved Hhat the
dewmpos:'f:l‘on 'S URIGUL .

(,3). X(n]: E2)5)fr|l',516]
XNy =( 6,5,2,5:23

Thus the even compenent Yin)=rL X AC]=(4,4,4,4,4],
ol the odd commeent chn)*':i"[?(fm-?([*m]:E-z,-—l,?\, 2]
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2.7, P
Q) ycn) = (0] XUUJ
“Since Yen) depends enly om xehy , it s static.
@ Since oS [ 0)] # QicosLAON] where &1 € R, we can get
Yty 1s pot Hoquenea‘ty, and thus 1t v nonlinear,
oy . ,
COSEXCN-B)] = YM-k). Thus 1€ 5 +ime~rnvariant .
4 Since Yyen) m{\y de[)enolg on Pngsgmi- ;‘nf)uf, itrs cavsal.
> since [cosc x| <), yons is alwase bounded.
Thas Yens is stable.
b ymy=="" xb)

1 Since yeny does not only depend om zeny , it is dynamic
2)

T t:2t00)= i{;[ M X (k) + 8 Kt k)]
= I (ARD] + S Cauxuehy]

= AL (] t A s L)

= YOO+ Gl )

= 4 TLAMY) o T ()]
Thas YL s [inear.

n+l B N s ]
) TC x¢ nmI= = ¥ com = Y om) Thus Yony is time - uariant.

) Snee yeny also alepe:zds on +the future IMpUE Xentl), 1618 noncasual

B> yeny s unstable.
(ounter - example: xm)=ucm={ o 130 s pounded

H H ” o dor n<o
(= & - _ ]
O Y= xen) (oS con) nwed s for nz -t
¢y Static

@) TCAX 00+ X U] =A% T WXL ] (0 (Wolt)
= a0 00 CoS coe ) ]+ G L a0 (0S Lol

= 0 TEX ) +4, T av)
Thus Yo 1S Linear .,



2. . P
7cc> Y = xeny (0S¢ wor)

S T =)= x -k (0s(wor) F Y (1)
Thus yeny is time-vanying

&> Since Yoy emly depends em. the present iput, (£ (S causal

S Let xend s pounded by A, whereosA<oo, 1€ [ XVIA |
Thas 19on)] = | xeny cos cwon)|

= x| (coscword|
<A oS cewony)|

Svnee (o5 Cwoml< |, we have [ YW <A,
Cince Yy is also boum{eo(, it (s stable.
Wy = ae-ntd)
& Dynamic- &> Linear

@ TR = X(-n42-k ] FYCOR) , thug You) s ﬂhfe-‘vargu“nj

& noncausal, counter example: forn=0, Yeoy= (2, hus
Yoo depends om vthe futwre imput x|

Sy Stable

€y Yo = Trunlxn)
O Static . 3> Time —fnvaniant @ Cuual.
¢> nonlinear.  Counter-example: L(V= 16, movy, 62, =]

Thus TC AX () ta, X, (ony) “hunL2x1-6+ [ x0.0= Trun [34]=3

A TCXn)] T TL XUy = 2 D16+ I Trunlo-1]

= 2K+ X0 =

Thes TC X))+, Ao T L) + T )]
B> Lot Xeny vs bownded bgO$A<oo, we have [ AOV) <A
Ths YOO = Trun CXOV) € Trung A) <A

. , We can get Yoy
1S stable.
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2.7 {)5)

¢ Yo = Round LX)

4D Stat—,‘c t3) f,‘me_—-l‘m/dn\al/l‘t C4) (‘a,u.sa,[ .

@) Nmlineay , counter - example: 202 16, %o0z0), g5, g,
TCUT N 0200 ] = Ryl LAxer)tayx.cn)]

= Rownd Cax b+ 011 =Rmod3 373

l

A TIXROU ]+ 0 TCR O = R owd [ %,01)7 ¢ ds Round (Zueny)

= 2Round (1624 - Rowandl ¢ . ]
= 2 X1+ {x0 = 4
Thus TC dxcny+ A Xy + 4TLXC] +4, Txn)

D Lot v | <A, Where o A < 00
(YOOl = | Rand € Zew)] | < |
SHRund LA]} ¢
Thus yeny 1s stable. <A
P Yy = | x|
O Ctatic o2 time ~(nvarignt 4> Casal S Stable

2 \
2y Nonlinear . Caunt-tr-examp[& AlN)==2, Xum=3 | A5, G2

Then Tf%’lucm}Qz.?llcm_?fv'Ml:rzcmﬂu?(z(n)l=IJXGL)+(5)X5]

= |
o TC 2] Taszztlm] = 0 | XtUU[TaL [ X2 )

= Bxl-21+ 3x 13
e l?
Thas T'C A4 Ky €N + Ga o)) F 4T O0] TN
() Yoy =xcvwny = § 0, for ndo

Tiny, for n29

dy Statre @ Linear B3> £ime - nvariant b (uug al 5> Stable-
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V&7
"l yemw=xon enxenn

> Pynamic @ Linoay b noneausal
Cr TR = 2en-kyt nxintl-4)

= Xn-by+ k) Xont1-k)l b xentr -4y
= Y- tb xenti-k)
R Thus TCxn-4£>] %ycn%) » YO IS +ime -variant,
©) Unstable . Caunterwexaml)lev X =UIN) (s bounded
Yy = ey tRant)) = wop + numty = fnti, fornzo

n F QLUT N=-|

0 _
Thus Yymn) (s unb:mrloleo(. ' - fornes
P Y= xen)
O Pynamic @) Linear 4 nongausal O Stuble

S T xn-k)] = X(2n~+k)
Yn-ry= x (2cn-b]) = Xxon-2k) # TCAN*))
Thws YO s #ime variant.
k) Yo = {xcm l'-f X 20
o0 i xm<o

b Static B3 Timg - fnvartant (0 Causal B> Seabl,

> Nonlinear . Counter -exanple X (MZ 4, wunmz-2, A=1, =)

Thus TC a0 @ xmw) =TC 6 x | H(-2)x2]=TL2] =2
O TCx ]+ TR0 = IXTL6I+ 2 xTC-21= 4

TC XU 2] + 4 TEXHV] 4, TC Zuthy]
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. Pii

&y Yn=x-n)
l \ .
O Dynamic , 2 fimeay Time - nvariant <3 Seuble

D Noncausal s cqunter ~example: Let n=— , then Y¢-1)=xc1)
Yi-1) dlepends om othe {uture input x¢1)

: . ~t 4 xeny <p
(m)ymF signfxov] = ¢ 4 2imes
D Static &) W‘ma-:hvmlr.'anlj X >o

“ Causal 15> Since 1Yym) <1, Yoy is stable.

l Al
@) Nonlinear.  (punter €mm/)le: LCD=U |, Xoty=uin), g, = Q=3
: =2y W=D,

Thus 7" Cax,n) +6, x:.(;l’l)]-“—'Sfjn(E'b((,YUJ: { O #fn<o

| ifnxo
aT ( Xitn) ’ral?tmcmkzsngn(mmg T3siniwn)

=SSIgR{ucn] :_-,{ 0 1f neo
Thus T Clu MOV QX r)] F 0T o 5 iz

+dLT (X (hy]
M) ¢ xaeh)] = Kaen |

{ . ) . . . 1L
D Stutic P Linea, 13> time~ invariagt & cansal G Seqple

TOTAL FP.O11
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2.(0.

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,



|

|
l

P

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



13E
@) 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




23y

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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