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b) Case I° a>0.
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3l @ Show felgah) = (Rug)nh,

Let v (1) (geh)(t)- 5: g (™ h(t-2) r.
GeYt=(tdve-D dr = § (T 2AgCAACt-g-m) L7 ol
Let a(f): (-?&3\(*% S_: #Mga-ﬂolr.

GeW @ =S 3Dt dr = S5 g -k t1=¥) drehy,

el S= - = y=s+7.
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b\ Sl\ow '?*3 :3* Iq
($es\et): J ¢ (PN glt-Pedr. Let u=t-7.
5 (fe = S8 (-Dg (N du = (548 1), =

<) Show ¥*(3+k\:(-{3¢3\+(;‘¢l‘\.
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S gARD e [ RN (k)
= (fag)V() + (£ h)(H).

oﬂ Show —9*8"8.
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properiy.
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d) @) y=x*u where u is dhe slep function.
B v ()= (x() % w (N~ (x6s) v wls-T)
= x(s\*W(’-‘rS-‘“l;“).
QA vs=x x4,
d) v (W= x(V) ¥ §(v-1).
&) y(W= x () ¥ §(v+1),
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This is .H'lt S+CP Qunc*‘ion.

By T (n) = ulxs o) - wlx-A)

y y_":‘s »ely - S_:"‘ Sy

S TE TN« §lxed) - Sx=E) by the Fundumendal

'Tl\eorem () ‘P quc.u '\AS.

l/QSMs'sna 'm'\egrq'hcm 57 Pc...'}s
S8 Y els = SENRN|_ = Sy s
S(s‘)&’(s\lﬁo:o since o(sY=0 Y s# O.
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Claim® § ™) 86 ofs = 1) 2%(o).
Proo§: Using inlegration hy pacts
(8= e ds = 80 1 |7~ §7 8% €6y ol
By Hee whiowe lewmsg
7 8% £ ds = (N LR (),
2 SL8COEE s = (YR
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— By KVL: )+ i) R = x(4)
R

x( cT iY=s Cy'(4).

D RCy'¢) +y @) ==x@),

Q) Cleaim: the s-ys'lem is linear aned shifi

invaricn £,

WJ.t.s. i f (’Y.;’X.\ G'\a{ (}’;,X,\ arc So/:—clicms then
(Y49, X+ %) is & selution.

RC (Y ts (1) + (%) +y. ) = = () 2 (1)
S Rayl@) +9, ) =% ()= X)) = RC Y, (1) ~ Yo (4)
S 0 =0 (by qssa..mp%on\.

WAs, i§ (g, 24) is a solution then
(ylt-a), x(t-a)) is a solution for all A€ R,
RC ' ($-2) + v (4-2X) = = (+-4)

® Ry +ylu) = x (u) where u= t-a,
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B) Fined the ‘am‘:u.lse response .

F'H‘t'l we se¢k *l’\( "‘OMO eneows SOI“{;°’\~ T/‘ﬂl." ;sl
we Seek ’y"‘) Sweh thet (yu-\' 0\ is & Seolution.

RC‘)’“‘)’('[) 5 'y(‘i)(f)g O_
The charceleristic Polynomiul is
rRC+l=0 = 'r‘=-’//<cv.
%7(‘"(‘”:/(:7(? (T;t?) w (1) ul\ere Ke IR.

Note: we have om'c!ecl «Kk ':n"o +he J:ein‘.-lion
of Y 40 account for the initial concfi-“ons_

Now we seek the P&r{'ECu\ar solution. We went
‘l’o -e‘.nol l‘\ So ‘H'\o.‘} (l\, 8) 18 a Solu.*Ion o'e fkf
Jiggeren‘(lal eque.‘hor\.

SUY = h(t) + Re h'(4),

T nie l‘c."c Lc*l\ s'nofes 'Prom ~e 4o € where e is a
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We make the guess thet h s ‘mw‘eaqule,
(3 €
=>§_ek(n.u 0. = [=Rc S_ewm oAt

2 1= RCIA(N-hGd] = R A
since htel=0o L7 the initial conJHior\s,
’rak'\na ‘}l\e himid as € -0, h (O\ = R_"Q "

We can accomoddale this with the homoafcncous

solution: I

,“'; (t)= RZ exp (’;%5 w Ct).
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Q) 7(” =h@) * T (t-0.58)
) ) = h(}) * cos (4) w (1),

) The differential e?ue.'l!'o»w thet governs +this
sys{»cm s ,
my (1) = b(yt)-x &) + k (7(#)-«(*)\
it 7
DSy D) -by ) -ky () = ~bx'(4)~kx ()

G) Firs'\ we skuu 'H’IIS S S"“em xS linecr anol Slm"!e',’
invaciant., T his is ene Similaere 4o proLlem §.

b) 'r:a g.lﬂOQ '}LQ ;rnpulse fCSPOnS'C, we .9“..54 '9'”\02
the homeo 5&'\90«45 So,u";on.

my® G - by ') ~ky M) = O.
Assuming the rools o0f the cheracl eristic eguetion
S ,ym({\: (B,éz'**B;é;\;f)u(i’)
where A, and 4, are the roots,
Now we find  the particwlacr soludion.
mh* (1) ~bh' ) ~kh(¥) = ~k§H) - bS'(4),

Inte pm'l'ir\g ‘:o”\ S"opes £rom ~e 40 ¢ (wl\cre e is
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m b -h'C)]- b [h()=h (-] = b-k
S mh'()-bh()= b~k “ewssn (@)

Uc l-.,-.;e an eguc.*liOn w'r”\ "‘I-JO unknowns-' '\(d,‘?'(é).

Congider Qac.\n mk"(+)-bk'(+)-kh(+),—~kS(+)-bS'(f).
In*leare.’re \:oﬂ\ sieles grom ~oo to .

¢ t+ q
m kDA b R @ kS h e de
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I{ t<0 then we 3e'l O =0.
L >0, mh'W-bh() kg ()= ~ku-b§ (D

wheve g (1) = S_;h(-r) oA+,
Now ‘m-‘earc."e Lo'}L siJes Qrom -é +o e:

€ € € €
m S b Ot =S Vel RS gt = -k w A

b § s e

= mh(é): ‘KG‘J_‘) x “b Simce € g -Jery Small.
3 hCGB-‘“b/m.
From @, mh'(d-bh()sb-k = h'(e)= Bo-i 22

Can we S«"‘Sg'y 'H\QSC ‘Va’lkc$ O‘r ‘1(9) C«nJ /"'(G)
with 4he gopm a'? the homo geneous soludiorn ?
Led's suFPOSQ so anel Sece whet haPFens,
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