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ASs-‘gnmenf 2 - So/cdions

l) Given Ywo Pe‘.n"S (‘X.,‘YD anol (%;.)’,), the
linear 3n‘lerpolc. ion between t1hem s (75.7)

wl\erc
Veov (x-x) Ai=Yo .

X.'- Xo

2) Dot Proovuc‘l' is linear in the £ir¢t araumen{-_

TS Conu c;fe lineacn (bu+ no'/ /}near) n

the Ssecon ara'umeni‘.

T K, ()= cos (1) v 2, Z, (f) = - ¢,
Neither %, nor X, are Perioaf{c
Z, (+) t 76:.”) = Cos ('{\ ‘S ferioJic.
Se X, anop X2 need not be perioofic in ordder

A, + % *+o be Pem’ooqic,

but

Q) z2(r) = (/8) wlr-)).
Ep = j_: JxA| Ay = S.,. (Y als-O s

o | T o )
=S7Tapx=-/;, = 1. U x s an
' : Enera»y fuf\c"c'on,

i ] T h J
Pr = 4% 57 L/x 'edy = 5= TF £x = o,

Soox i no'f a power Punc"ion,

s) S S§xf&¥)= xly) sin (wy+ ).

Claim: S is linear,
Proo¥:
S§x 2 {6 = (%i+ ZN(F) sin (o3 + &)
= X% sin (s ) + Xy () sin (B+g)

- SFx XM+ SR,

SS«%.? s XK (DY Sin (W) + &)
s A [P sin (¥ + )] = & S Tx 109 X

-

Clajmm *
S s Zdime veriant.

Proof: Let 3(1‘)=k({'—4\' S§3§(5)=3(1)s;n(w3+¢),

’ = Sfx(z‘-A\V‘o’\p K(X-AB Sin (é)xx*gsB # S gxg/‘o"A\.b,
]




O
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S is causal andd memor-y/ess.

D) SSxfce) = tx(t).

Clai : S lineor. )
C‘Pf:o'g: ;5“?* ;\.S(")= t ('Xn" ?(-.Y(f)= l‘['x.’(f)" X, {")]
St i)+ £ (D) = SEAF s STRLAL(

-

S §(4) = & (xx) (+) = xtx'(¥)= S§xidd). @

Claim: S is {ime vericent.

Proof: Syat¥

Let (w)ii'x/{—A\. Ve £ 20 S et \

S ¥ - (=1 g (4)= t 2'{(t-4) # -4) X' (t-a
rEGE-a J = SIx(NI(+-a).

S FES Cc.u.ScI C-noe Aas mcmbf'y—

&) S§x1) = |+ x(¥) cos (w¥).

Cla'|m: S s ﬂo?" lincer.
Preof: S§ot=I+0O.

Claim @ S is S}‘)}'P'I variant.
Procf: Let ()= x(t-a).
Sigk( = | % g0 cosl(wr)= | + % (¥-a) cos (co %)
# 1 + X(¥~-4a) cos ((8-A)) = SSxL(8~a) .

S s Co:u.{&' an memory/ess.

a!> Sy'y](() = cos (wt +'y({)3.

Claim*®: S g no‘, linear.

Prool + S So b (t) = cos (t) # O,

Claion: S is shift wvariant.
Proof: Let 3(X)= y(x—AB_
ngf(f) =tos (wt+qg )= cos (wt +—‘y(f~43\_
# cog (w(f-a) +7({~Q\\)
= S3yit-a).

S 1S memorylcss anJ Ca.u.Sc\.’,




|

x Non-causal and has memory.
C\ S ;:‘/} (7‘\) = S-,c b4 (7‘\ A7 To see that it's non-causal,
£l & g Iinesd consider any x<0.
c"m : [} .

Prood ¢

STy ey 1= S (oD

g_x Yo (Dl s S_:«/‘(r\ A+
Syl SERIGY.
S?"‘Yf(X)=S_: (y) (P el 7 = & (_: v (7) AT

= S}yf(ﬂ). |
Cleim: S s S’\i{z‘l‘ ’Vc-r;c‘n{.
Proot:
Led

7’14 ('”‘\9 Heavisiole S'!(cp 'Pumc".’on).
SEuS(A:i:u(?-)Jr = K

qu (h’~4\§ (x) = S::u (7-a) AT

= m&x(m;n(Xf-A,_Z“), OB
# x-a= SYul(x-a).

v
$) ssef) = 2.

Claim: S ig linear.
Peoof: S f2e2,30) = S (242;\(1.)517- - S zMJwS -Z..(‘r)J'r

= Sfa )+ S§RIM. "
Claim: Sis shi £4 Uﬁfl&’\i

Proo{: S;?(f k\s(V) S Z(T’-K\JT.
Lel wu= 7-k. hen 7.=b'/1, “_7/1

L.
S Sfz -0 - f; “alydu s S §2l (¥-2k) # S§2dly-k).

®
S has

memor-y,
CcnSierrin. th e

'Va/ue
3(=‘4, we

°'€ S [ heess
see thal S §2§ X) “

is non-ceousel




@

9 STy U D =y (x+2) » y(3-3).

Lel gt =y (+T) = y(7+2) = g(7-1) anel
v(7-3) < g (5-6).

= 353(185 (y):a(a'—l) *3(*6-6} .
S s linear ano! <I«:§’-f Yoy veit fant,
S is causal andd Aas memory .
6) a) x) = ALY~ EAE) + A (2t).
D) x(#) = QA (th) -~ 2A) + TT (),

7) S§af() = —2008)
S =y

STof ity Yo, which is not Aefinedl,

.S s no'/ linear.

§) G6ixaf=x°.
Claim: G is lineac.
Proo .
ng'.’ XQ§=(1I*XQ,3 = xle"' 'X:.
Gfxxfs (xx) = x x€
Cleim G s SL,“;’-, ‘Vcr\ian.[.

Proo'f’

Led alf)=u(). = Gizxf =1l
G Sxtt=N[ ) s wl-ter) vuli-n),




k) Sum’)ose X i Periodic with perioct T
Let 3(1’):,1(-/-7-\. Since = s perioclic, g =x.

S3gen(0n) = Sfxe-Dtr) = Sfxf(r-1) = 5 (r-7)
since S s shifd invariant,

Sfg)] ) = S§acerfex) = Y since g==x.

. the ou'}-fu'} i< Fcrio&ic with the Scerme PerioJ ag

'IAC 'lnpu'}, ;
|
Jof Claim: Z'Y:W_ ;
Proop-’
x.—y s X.?, + x‘?‘ Foee + XN‘—}/:,,
T T L E iR s ga T T T KA FaAa b T Ko
= Koy,
Fn. ch Fo LFbi
P s RO = B
% % by Fx, Fo. Fxa Fea
i NS '8
Ka L Equ«hons:
I“ Fm.=F‘|"F5| ©
an.= sz"F-b-.‘Fm‘Fu. ®
®-ml7'” = kl (7;’7.\ * b' (Yzh‘Y'B'I ’
RS AR N¢ S AR NCEA RV NCAL AN WoAT A
The 'mPu‘l’ is & and the ou'}Pw’ i Y- Sf*fﬂ’..

Claim: S is lineact.
Te prove S is linear, we will consioler the Q*JMQ.\-?QJ
System SExf= (vi, 7). ‘
T2 S is lineer then S is linear.

Claim: § RS linec«l‘,
To show S s lincar , we must chow Hwe -}Linas |
are true: )
) If (KG.'Ym.’YuA Gl (thlbnyzb‘) cre solutions

‘”\en (xe.'f' 2.’5,‘)/,..1' YIbr Yiat 715) s o SQIQ.‘,',".O,,-
) Lt (%, Y, V) is e solulion thea (%, ¢y, , L Ya)

is e Solution.



’ i 87 the above, S i« linear. Since $

|

|
i

To sLow OX

- m, (’Y,.;* 'y,.\" = Kk, ((')/ze."')/zbS‘ ('}/m ’Y“)\ P
# b, ((Yout Vs~ (Fin* YD)

& MY~k (s ~Yi) - by (Yae VY '
= -srn,-y,b + k, (Ylb "Y'b\ + b, ('Y;; -7/.5\ .

Both sicﬁeg of this equweation are O Since we assumedS

('Xuq,*/,,_l‘y“‘\ cnof (X,L,‘Y.b,'yu\ are Solulions.
/\/eeJ to oQo the Seame 'ccr e?_ue.'}ion @

: T-o S\&ew (2.\‘-

@ -m, (xy\' = Kl ~ocy\ + bi(xoh -y
@ « (‘mly‘\" = & [k,(y&-'y'\4 b' (_Y‘._yl\cl

which is true. Dividde both sides by « 4o reclize
the ee‘_uu..‘\-ion i go,-\)ggq L-y oup qssum'o'ln‘on.

NeeJ do S'now ‘H'\e Se‘-me Qol‘ @

'S linCof‘, S s
'ineal‘ 3

'T; sl‘:ow *’\e S‘\/S‘iem s sl—ﬁ{'-} }nvoric.nf, we nge,f 4o

. show the ‘pollouin

IR (x(H, %) is a selution then (‘X(f-A\,-y,(-f-A\\
it ¢ soluwlion VY A.

We will e ain use '”‘\e Ceu men'}eJ S'ys’;cm andd show
that f (XA, 3¢, %)) is & solution "of T then
(X(f-L\\;'Y.[f"A), ')’x{f-Q\\ is o Solution of §',

Fot‘ Q%Ma'kon @:
= m:'\/:’(f"A\ s Ky ('Yt {*“A\ ‘7! [f"‘A\\ * bl (’y;{'l"‘A\ ~-v. ('[‘A\\'

L) -m, ’Y,"(k\ = k: (y,. (u\-')/.(u)\ + b.(‘y; (u\"}/. (u)\’
where uzt~a,

we know "J'L;S 1S Frue L'y €SS Lum P.hon_

NuJ 1o sl\o‘q Jt"\e Seme Qor @




12/ Y"(’l)"SS-y'(;c\$ 224 7(,,) Yol

St-3Ls +229 =20 > (s-29)(s-§)Y=0 = s€}7§,aef.

= Y heas 'Hne Qorm 'y (z\ = C eaa" + G e*" = O.
From the initial conodlition, €+ GO & ¢,z -¢,,
S has the form 7(7:\ 2 Ce™™ - ce™ - o,

wl\erc C.Q/R.




