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() wit) = Teesp] )
'\)'] ) v\\ﬂz N =)+ N(-t) 4 [ }

m n{m:(i\(w

woorlet § T oot onld At cuttan), Adw |
ol - Ly Dutpt 3¢ durandent o tegrl T e .
Dutyvt at 1S a‘\)” %L \
z e (3) et “\‘mg-\\\wncn\
ot T 4-v an -L.
““t ) A A\ A, Let ‘&\\ﬂf [LCS(“)] % 't)
Loghe - by anaes
) ot e A Mty s Xlt-to) (t-1o) G-t ? g>lt)
W) = wi o(3t- ;mx % .
Lti > Xa) . 3\‘1.“‘): [(,0 r Ty 3&{%‘.\“ ()
- alt-1e n & A : ‘ : o
(5 \t) _q.\'l\(""t*t") Y, ¥) 2 ‘Los UV)B >(t) il Qe - Voo %
‘S‘l"“\—— N\\T"h _ \'wﬂkﬁt)l«‘lt-*‘)
P TOL a3 -4 3 \
LY = D ralzr-te 3) \ineoy
- k-1 2) Lo 0 o = ‘“3(5011(\\0
o) ¥ "\"\q AoLy) %»\\\:\(‘E\S\\X‘x‘“) _X "
. s .
e st Vi cimveniey by > a\ws\“ﬂ"““*“w“m .
W e S ' b $A\

> \\\-\S S‘AS\’N‘\ d‘X\“)‘

BPPRCEE T

\ Y - ‘!'.'X\ U'")
\}) ‘\M.G 5 Wit) 2 flk ) .
Lok ) .3?31‘“: oy (A1) Y ¥ " W) (w&d\ . s s
.‘,\21 (5§, DRl BRI ‘)) g Ay W SRRy ot
a XX ¥ 2 A) \ﬂ,h't
o
¢xolla
% ‘“)+\J‘p W) \$) Y.
a i || <8 )hm\
< o3
0 et o 0 1 feessol €1
Owy™t deyends ™ i = \Mm\\\rm\ (
<\«
Y when 1 \ ’ %
ole
S Gy
) 4k PLIRR Nt
Ny \‘5“)\ = ] K-y -u,-ﬂ\ ¢ \mvﬂ\*\'ﬂ“ﬂ\ 4y

20 e Syt 1§ gralola



_{o 1<0
W)= '
() 4 X,ﬂ{\xﬁ(“'") R

) ni wtn\n‘_\hgs .
deyerdart o0 et ot t-o whan t 20,

Outypt ot b s
VW) nl FRRTRRUNT\ILL
, <0

Lw YW= i')( PR RTIR e

Ny8)= i -te)

= 1 <to
Yit-1e)= \ Rlk- Sge)aYott-to ;), 5k
'o\z\\\'- ( 2 R

La @) g lE-3) tz0

' y¢ev

R’N“‘”“'ﬁlt‘» 1), 120

v&m-‘\.\* 1»\0

J) \Taeay i" ey

Let A 2 TR )¢ k) (120
L tco

By\x) D )= i,‘ WA KE), 4z

ay, ) Yonlt) 2 i 0 '
At HhAt) P
ax-3) b Xt )

= At A by, \Y)

%) tAuSa)

Ovtpvt degends on tapel ot Praseey and post s,

G) it oble

gow ay (a).

§) o= R,
G et N"““‘S\-‘“)
Ot ot t 3 degendast on Tapet ot 5
2) Nel 1~m—mu\\a“\_
Lep = A 3)
)= Ko (L-te)
fu-te) = P\ L2l
j,“)-a,\-_;) 'M; t0)

Yyt -10) # HUW).

(¥) not, (ansa)

vohen 1<0.

|5 stoble

(3) \Weear
Ler AWM Yix) < %\ 5)
g) 2 B = 'M,)
x )+ ¥X) O bl 5)re%1%)
= aytt) "\)\5,\1)

(&) YW=

Quaywt depends v tnput ot

; M)

]'x(\Hm 1)+ EW)Zo

(1) nol \'l‘lr."-‘jl,(“

Outpt ot ¢ ¥ drperetnt on tanel at t-1 pthenxalt)zo
) mt-rovacony,
b y.1£) <0
LQ{ '..l"\n:ﬁ ’ Xy )
PRISES T\ 80 %)z o
’Kz\'ﬂ S 'X\H'{v)
piead)z { o (4-10) €O
z';;"-—h)"xllt-i:w)  lt-1e) 2o
'},lt‘l:(/ bl (1) ¢
\'Xz‘ﬂ*?,n-.), H0) 2

. ¢ . 'X-ﬂ‘t-)‘o
C |
[ "‘h'r"\‘%‘(t“'k} , Kale-te) 2o

Y OO 14 taene e vaam |

Wit = Y>'%) ,

3) et Reear

Let M) )= i" v KR €0
A=) 2 1) 2 s

w:{,! ) <o
LRI k2% o) > Folt-3) -

PRARLY SR LI Sl , WMH\N,H)(,)

‘ axat) 1o et
A% E-2) okt

3 v+ D)

A% R) H%ule) Z g

v) tousa)
Output d.x“u\dg on nput at present and past s

%) Gralle
Cada a5 (a),

;»\t wy(e 1:w,g

16\l d Yt.
(heo W40\ = WY < ®




13 -
38 1) i Xt -ox(n-3]
e) j[r\] =y :(I‘}

(\) ot Y\\c\mng‘.ug
Ouwgput, O d»k\vwds Tt o 1) weroyless
and n-% Ourpvt at n 1§ depend e
) Lo - avenany, (5} wat tiesinveviant
Loy winl= x v} -2 % (n-8) Let 91z nxin)
¥ ln)= N (e ne | K (v = Kln-"]
IR e (rrytiend O bl
vl = RIS RTALSY pivy = vl 001
= x\\n-b-“ﬂ—ﬂzi“‘ii-“ﬂ 3y \irear
5 g {n-mele Wz ). let Min> ACYER VA
AGERAUE n Xz (0]
) weor b 1 o
let, MR D pin)= Mie ) »xle-3] ax e bwlel = n{ax(nl ¥ ¥%eind )
alr) = irlc %a(n-r)\- 2 X%{n-) = ap(n)? o, Or)
a)(,{vx]-\' vase) 2 01\\\'\-;] -‘\)'Xﬂr-)] \$) cavsa)
Outpyt dapends o topug ot present 3

5 axTo-t) -2 0(n-5])
) net stupla

4 6 pas Rt 3 [} oo
thew 1910} = ey ed| > o

= ayin) +%Yaln)
) cousal
Dutput depe” a4 on
ctab\e
f kaled X
bt \»ﬂv\\; \xxn-q—ﬁh-n\
o Vol a3

< 2%

When N P

(1) yind= Evi’l‘n-\]i = gx(n-\] sx[-o0

) et mmov}\,m ;
Ouepet ot n depends ol TORHL of | aed -nv)

(3) wot \.*N'L‘lmm\u\\‘
Lt wiln)= L’iﬂ““\*"‘x‘““] S UP) not (quga\
'X‘L\(\-X: ’X\(Y\“\'\a] . O«;{pv\\, d,n?gndg 00 Yapwt & ’("H o ; ‘
AN-oe ) = L M\ N-No~ . v wWhen n< 2 %
‘3(;‘ ;“ll {i { \]{*')‘\{—n-n\“-}\]y o s
Yplnd= »XJ“-\]:,';(,_ -]
” 3 14 Il < B ¥

=1 AR AR X (-n¥l-n, [
>§fx[n _l-l (-n+ J} xhen \3\‘-\'}\: l)\'x‘“-\]\,‘x{ﬂ\ﬂ}\

3 YJo-ne] # (0]
PEAERIEEALI S Y

13) Doeay
Leg Winl gzt i’x\[w\]w\\-nh] S
MROERSUSESEANSIY %]l
QX\‘Y\—X*\?‘XI‘YQ =) %[GX\‘“'\-\*¥Xx‘“-\)
1 qﬂ\[—n*\\f\,y,{_mqg

= apin)+h ‘3"“3

< JLV)*%/B 9.



x[w) ,nZ)
(e) \ﬂ\'\]: 1 0 ,N=0 (4) 5‘““‘\: 'XI'JI‘-*. ‘
"ﬂl‘ﬁ\} /“5-\ J
1) 0ot weren g legr
() Wet, h‘ﬁm'-\s‘ﬂ% Dut ot ,,r- | .
Ducpst At n depends on tapst af w) when e, o s e . e

. & . /,) Nt {\\'v‘g—:, 10"U.A:
() Mol s Wven any, L

_ ain) \‘\7,‘ L (n'l__ 'X.Y“r* "‘

Loy wind= \o S ey Yo J

QLB S DSOS % [n-na)

in) = wifo-ns) y{n-na) * . [un-tfotl]
n-no% | L o
et ¢ - + - X,| 4n+l-n,

'X\(vri‘o*\-\ ’ n-nu‘. ‘\ 3 \S\r\“"‘"‘] + ‘{)Tfa
winn "2

\j;‘r-\s © , =9 13) Vineont
'Kx‘“*‘—x J 0 “\

Let %19 3 yln)= % T4 )

¥ \n] 2 whir = %, Lunt |

=

0 , <o

mio-0e) , 02}
K TRUNE SR ax{rl+bxate) - axfantdy s W
= QH:Y“X"’ 'v{;frl

Te-ns) # >0 \
’ ‘5{““) . } M) noy causa)

13) Voead PR R I Output, depends on tapwt o1 |
Lwt 'X\[t:s-) \3\“‘3" ; 9 ,n=0 ‘, ¢ ° ApTV Futwle fame
. u\(“*“-‘ B - \ ‘,'M&" n)/ o .
wiry 0!
v D ¥ Tr)= X 0 e (5) stoblx
'ﬂ»ﬂv“]‘ X"“"\‘ 1f | %] < 8 \fe
oXs Wh‘“}‘v’“ w0 82 )
aX\(r)+ S i p , A= 0 '0»’!.1‘ \:ﬂ‘ﬂ\ = \,XKL”\..JX . 5
oh‘n’«-‘}*\ﬁz‘“ﬂ oe)

EFCRORAR AN
)y cavsal
Qutpet, degends on toprt oL futwre towt
waan 0€ Y.
by stabla
14 \Am| < g Y

en 1409 - i i

=
[\l
o
A
>

\’X‘““‘“ : ne)



Q) j(t) =X(t)
o) - "7‘;‘ *\j‘u—x(fc) —> @D -2

#HW 2 130 (cefilmn)
(%) /J(y 9((’}/») =x(t)
\(QS, J(t) = f)((_'%)

Jlnd = X ()

(e) jC"J s n.'x[n]

No,

ex. ()= Jin) |, 2§n)

(e) 4 - [“C“"J. nzl fn
) ,n=0
X ne No,
.erv\[] % l-;;‘ 5 7/[“_] s 'X[h-l] _>l.'-h_\, _;ztmj \E 5 CM) + SCV\ - lJ
—aJ.[n}J(ﬁv\] ffl}kJ = §61
2(u) ¢yt 1)) = x et -1] (" e ) .
ke = x(n] %] = Jln]
= plnd = 00
.ne-|
. sl AT
(n) \‘]U"] = 3‘ . .
x[("h) > G2 &

Bl D Al )
x(ntl] , n20

\( [wn :i
il jJ xln) , wne-|

) > @ -yIT
m/,]wxcm]

2y = 30l % [*
§od = x 0w

Nes .

o) ylnd: x(n)xln-13

No.
ex. (v ¥ -Xn]
/
o) +GyD 1 @Y - )
2

“)jL"J - ()" x k]
k=-00
alr] ¢«

ylrle (a0 LoGad(F 2t .
L ‘
lz'xl'_w 1)+ alw Y

_‘l_ j [v\«l] =

D JLV\] --;—j(,“"J : (]

\(GS jm,rx[n] - % x[v\-\]



1.42.

(a) Consider two systems S; and S, connected in series. Assume that if =, (¢) and z,(t) are

the inputs to S, then y,(t) and y2(t) are the outputs, respectively. Also, assume that
if ) (¢) and y»(t) are the inputs to S;, then z;(¢) and z,(t) are the outputs, respectively.
Since S, is linear, we may write

az(t) + bzy(t) iy ay; (t) + by (1),

where a and b are constants. Since S is also linear, we may write
S
ayy (t) + bya(t) == az(t) + bza(t),
We may therefore conclude that
ary(t) + ba:z(l) azl(t) + bzy(t).

Therefore, the series combination of ) and S» is linear.
Since S, is time invariant, we may write

x (t — To) -5—1) yl(t — To)

and 5

yi(t — To) = z,(t — To).
Therelore,

zi(t = To) F zy(t — To).

Therefore, the series combination of S) and S, is time invariant.

(b) False. Let y(t) = z(¢) + 1 and z(t) = y(t) — 1. These correspond to two nonlinear
systems. If these systems are connected in series, then z(t) = x (%) which is a linear
system.
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