PROBLEM 9.1:

(d.] w#-2) is ome whew €t-2>0 = t>2
w(t-2)

) I E—

I 2

(lﬂ U(4-t) is one whew 4-t>o0 => t<4
w(4-t)

{
—F \ > L

-

2 4

N

(©) Plot of ult-2)u@d-t) is ore for 2<t<4

1
EEER: ¢
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PROBLEM 9.2:

(@) An exponentiation system is defined by the input/output relation y(¢) = exp{x(t + 2)} = e* t+2)

(i) Linear: The system is not linear because the sum of two inputs will give an output that is the
product of the corresponding outputs:

X1 (1) = yi(t) = 1102

x2(t) = y2(t) =e
X](t) + xz(t) — exl(t+2)+xz(l+2) — exl(t+2)exz(l+2) — yl(t)yZ(t)

x2(142)

(i1) Time-invariant: The system is time-invariant because the system definition is a point-wise
operator:

x1(t) = yi(t) = 11+

X1 (t _ t]) — }’Z(t) — exl(t+2—t1) — exl((t—t1)+2) =y (t _ tl)
(iii) Stable: The system is stable because the system definition is a point-wise operator. If the

input signal is bounded by M,, i.e., max{|x[n]|} < M,, then the output signal is bounded by
M, = eMx.

(iv) Causal: The system is not causal because the system definition involves a time-shift of (¢ 4-2)
which is a shift by —2. Here is a counter-example:

x1(0) = u(t) = yi(t) = "2 = elut +2)

In other words, the input “starts” at ¢+ = 0, while the output “starts earlier” at t = —2.

(b) A phase modulator is a system whose input and output satisfy a relation of the form y(¢) = cos[w.t + x(¢)]

(i) Linear: The system is not linear because the sum of two inputs will give an output that is the
not the sum of the corresponding outputs. Let one of the input signals be the zero signal to get
a counterexample:

x1(t) = y1(t) = coslwct + x1(1)]
x2(t) =0 = y2(t) = cos[w t + x2(t)] = cos[w,t]
x1(t) + x2(1) = cos[wct + x1(1) + x2(2)] = cos[wct + x1()] = y1(2) # y1(2) + y2()

(ii) Time-invariant: The system is not time-invariant because the system definition contains a
component that does not depend on x(¢). Here is a counterexample with a unit-step signal:

x1(t) = u(t) — y1(t) = cos[wct + mu(t)] = cos[wct]u(—t) — cos[wctu(t)
x1(t = 1) =nmu(t —1) = y2(t) = cos|wt + mu(t — 1)] = cos[w t]u(1 —t) — cos[wct]u(t — 1)
but, y1(t — 1) = cos[w.(t — 1) ]u(1 —t) — cos[w(t — 1)]u(t — 1)

Thus, y>(t) # y1(t — 1) which means that y,(¢) is not a shifted version of y; (z).
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PROBLEM 9.2 (more):

(iii) Stable: The system is stable because the output will always be bounded by one, independent
of the values of x (7).

(iv) Causal: The system is causal because the output y(¢) depends only on the value of the input
x(t) at the same time. No values of x(¢) from the future (or the past) are used.

(c) An amplitude modulator is a system whose input and output satisfy a relation of the form y(¢) = [A + x(¢)] cos(w.t)

(i) Linear: The system is not linear because the sum of two inputs will give an output that is the
not the sum of the corresponding outputs. Let one of the input signals be the zero signal to get
a counterexample:

x1(t) = y1(t) = [A + x1(1)] cos(wct)
x2(t) =0 — yo(t) = [A + x2(t)] cos(w.t) = A cos[wet]
x1(t) +x2(t) = [A+x1(2) + x2(t)] cos(wct) = [A + x1(t)] cos(wet) = y1(2) # y1(t) + y2()

(ii) Time-invariant: The system is not time-invariant because the system definition contains a
component that does not depend on x (¢). Here is a counterexample with a unit-step signal:

x1(t) = —Au(t) - y1(t) = [A — Au(t)] cos(w.t) = A cos[wt|u(—t)
x1(t=1)=Au(t —1) = »n() =[A — Au(t — 1)] cos(w.t) = A cos[wtu(l —t)
but, yi(t — 1) = Acos[w.(t — 1)]u(1 —¢)

Thus, y2(t) # y1(t — 1) which means that y,(¢) is not a shifted version of y ().
(iii) Stable: The system is stable because the output will always be bounded by |A 4+ max{|x[n]|}|.
(iv) Causal: The system is causal because the output y(¢) depends only on the value of the input
x(t) at the same time. No values of x(¢) from the future (or the past) are used.
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PROBLEM 9.2 (more):
. . . . x(t) +x(—t)
(d) A system that takes the even part of an input signal is defined by a relation of the form y(¢) = Ev{x(#)} = — s
(i) Linear: The system is linear, so we have to prove both the scaling property and the superposi-

tion property:

x1(t) > yi(t) = 3x1(t) + 5x1(—1)
x2(t) = ya(t) = 2x2(t) + 3x2(—1)
xX1(1) 4+ x2(t) = 2(x1 () + x2(t)) + S(x1(=1) + x2(=1))
= 21 + x1(=1) + (2 (1) + x2(=1)) = y1(1) + y2(t)
Bxi(t) > S(Bx1(1) + 3(Bx1(—1) = B (3x1() + 3x1(—1)) = By (1)

(ii) Time-invariant: The system is not time-invariant because the system definition contains a flip.
Here is a counterexample with a unit-impulse signal:

X1(0) = 8(t) = yi(1) = 3{8@) +8(=0)} = 8(1)
xit—=1) =8t —1) = yi(1) =3{8¢ = ) +8(—t — 1)} = 5
delta(t — 1) + 18(t + 1)}
but, yi(t — 1) =6 — 1)

Thus, y(¢) # y1(t — 1) which means that y,(¢) is not a shifted version of yj(¢).

(iii) Stable: The system is stable because the output will always be bounded by max{|x[#]|}|.
max{|y[n]l} = max{|3x (1) + 3x(=0)|} < 3 max{|x[2]]}| + 5 max{|x[n]]}|

(iv) Causal: The system is not causal because the flip component of the system definition creates a
component in negative time. The signal §(¢+ — 1) provides a counterexample. From above, the
input “starts” at + = 1, while the output “starts earlier” att = —1.
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PROBLEM 9.3:

@ §(2-10)* [&(2+19) + Q.e_i/%) + cre(1009)]

=J(E-10) X 8 (#+10) + J[,zf-/o_)*zgi[z) + 8(£10)X coe (10072
-(2t-10)
SN t 22 w(t-10) + cop[1007(¢10)f
Y ou ioomt)[s02) + 8 - 003)]
= Cou (100M0)d(2) + coa(100TH(002)) § (% - 002)

= [ 4(#) + cow (0.2158 (X - 003) = §(%) + 0.809 8§ (* - 003)

@ Y] fofit

- -2z
::2% [ S e -,—g] s o) )t s E L sl
-2(2) ¢

= 20" T uf#-2) + S sppa)

= —-2-&4-&&2;{,«,#-2) -+ J[z‘—;z)

@;) /;(/007}7)[&(7) + 5(7‘—.00.2)]&7"

* *
:]W(/ﬂdﬂaa}é(ﬁ 47 %fm[mdﬁﬁw.z)) §(T-.03) 47

= B+ coe (0.2 a(2-.002) = (B + 0,807 a(Z~.003)
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PROBLEM 9.4:

~(t-4)
(* [e o a(é—4)]£( £-5)
Pv'operﬁj: x(£)S(t-5)= X(F)S({"S)
L
= [e“€'4)u(s——4ﬂ S(¢-5) = é‘%&(f-s) = L&)

t-§ t-b
® § $@-ndr= S $(A)IA A=t
S J_ d) = dt

dt

- et - Es) e
vl ot t=4 b4

—(t-4)
=th é“'ﬂlu(é—ﬂ + e( d u(t-4)

=~ éu-ﬂu(é—ﬂ r {(4-4)

(cl) use sk(ﬁ-l—:nf) ?rbl:er{-j s S(t-a) % S(#-b)= Q(t-(ai'b))
[Steny% Ste-2) | # 56
T ee-n % $@) = S(+3)
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PROBLEM 9.5:
Selve for h(t) in
[ €M ue-0)) x Reb) = 2€turt)
Th orden +o find RlE), vse He sh(ﬂ—.‘nﬂ
property of He impulse
x(+) ¥ §(t-t,)= x(t-&)

Thus we can write +he first term above
* éta(f) x S(t-4) = c‘({'4)u(é—4)
Thew we wmust solve :
e*ult) *(6(6—4) *#&))-f 2 &tul®)
which recbuires +hat
((t-4) % RE) = 25(+)
Siwce  S(t-o) % S(t-b)= S(t-a-b) we conclude
ot [Rer- 26(te4) | = -
S(4+4) % 2§(k+4) = 25(F)

ie.
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PROBLEM 9.6:

(&> xEI8(t+1) + §(¢-1) ]

M
=X@E)E(E+1) + x(#) L(¢-1)

= x(-NEG+D + x(M)E(E-1)

S x(t) L(t-1) dv

x(l)&('t’-l) dr = xX(1) Swg(‘t'-l)dt: x (1)

®y

-

_“

8D g 8

e replace T with t in x (%)

o0

( x(e)§(e-0)dr

< /___—-——ARFA of £() is eme
x(é)g ((¢-t)dt = x(¢)

L

i

@) Sy e wlt) = xU(bo) Using oy (47)
Recall +hak X4 is +Hhe fivst derivalive.
_m - = .:4—-— ({"l
o xOD = X )
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PROBLEM 9.7:

(2 [ &% 4 sinte)]- [$t0) +5(¢-0)]

= 25l +E 3501 +sin(d SH#) +s\iv_'£ﬂé§f;l}
eval ot 20 o eval at t=)

= 3{“&({-) + 3"’8({ l)+s| b S({—) +sm(NLE-ND
= S + €35@-1) + sin() S(+-1)

(b) 5 sin(2r7) S(r- DJt e:ilt::'l:-t mbeFo j

Jomg the Intepal
= Sabsfn(aw NS0T

A sin(am) is 2ero!

= (oS-t =0

(> S”Sin(mrf) §(t-v)dr e;o_jvm ot
oo —_—
= g"ns\'\n (ant) 4(t-T) dr Aren is L

= sfn(l'rr'b) rS a: —t) AT

= sin(2rt)
Note: He iv\k?’\o& (s uiva\w’— o a comvoluhow
sin(art) ¥ S) = Swsm(:znr) S(t-v) dr

L0
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PROBLEM 9.8:

yi) = €%u@) * €™ult)

e - - é‘-t?
=S &) € ( w(e-t)dT
t & _at af
=S e e Fe dr If ¢t=o
(o]
t ot ¢t
= e®dr~ € Yth
0

(o]

t e’“t

if

Tf t<o, t+hew ult)ult-ti=o and the
in+egra«d is Zzefo. So we ean write +he

Lmal amswer as;

Y (+) = £ e ult)
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PROBLEM 9.9:

*k({)-.; Su(t-1) —5ult-4) 5]{

(a)

Y= ul¥) ¥ R(¢)
= u(t) ¥ [Salt-D —-b’u(f—4)]

—

= Su)®ult-n-— Sult)»ut-4)

Use the fact that ult) * wlt)= tult)
Whick can bc. GG'MbI‘HQ-J wi th He Shff{' PmPe_Y-)L:’
o write u(t)xult-a)= (t-a)u(t-a)

7}105, )/('t): 5-(.&__,) u(-é—l) - 5-('&’ 4) u({"'4)

(%) The Hiree regions are: t<1, |2t<4, and t>4.
when t<1, both unit-siep signals are zero, so y({—)_-.-.o

Por 14t5%4, ult-N=1 awd u(t-4)=0, se yl¥)=5¢-5
alt-)=1 and ult-4)=] so ylh= st-g-5tr20=15

Fer t>4,
Tn sv wmwory, (o) <4l
y(t)= ) st-5 (1&t24
15 4<t
( C.) y (+)
IS}~ « =~ -
*
L]
3
L]
L 4
McClellan, Schafer and YodeBignal Processing FirstSBN 0-13-065562-7. This page should not be copied or electronically transmitted unless prior written

Pearson Prentice Hall, Inc. Upper Saddle River, NJ 07452003 permission has been obtained from the authors. November 5, 2004



HW ¢
PROBLEM 9.10:

x(B)= 2ult)-2u(t-2)

2

Z >t

R () = 3u(t-5)-3ult-1) T e

- |
yl)= [2ult) —2ult-2)] % [Sult-5)-3ult-))
Use Ha foct Hat ult-a) ¥ ult-b)= (t-larb)ult-(a+ b))
yl)= € u(¢)* u(t-5) ~ 6 ult-2)xalt-5)-¢ wlt)xuld-1) +éult-2)¥ult-n
= §(t-5)ult-5)- C(t-Dult-7)-6 (ENul-N +6(#-3) ulé-3)

(b) Since +he vni+ steps start ot €~ 1,3, 5and’] I‘t
He regions ane.” £<l, 124<3 36 t¢5 5447, 72T,
bor t41, all +erms are 2eip, So YlE)=0
For |4t<%, onl\j ult-1) is nenzero, so y(t)= ~Lt+é .
For 38£<S, ult-) 3 ult-3)are nonzem, 0 y&)i ~ff+é+“~‘"
For 5 £<7, yl)=—ttrbrbt-iBrie30= ét-iz.
For 74t, yl)=-4t FLALE-18 HLE-30-6EE42=0

t<l
Tin Sumwmony, —(Zl: ve  1et<3
yi) = { -2 244< 5
(t-42 &4t
o st
(¢) Y)
‘; L3 5 7

—— + -t
-2 .._._\____/
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PROBLEM 9.11:

gt

/ KE)

N ot
" T Tz

T
‘R({"‘t)__\ }— il overlap when t-7,>T3
/] — W) P when 1 713

£ T I/ ovenlap with T T
when t-T,<Ty
R(t-t)=2_ /

S —

t-TZ. t "‘T; t‘

Thos, Hare is OVMIEF of ‘f(é-ﬂ"i x(T)
whew E-T>T3 awd t-T3<73
=> 7;+7;4t<75_+7;
5o the end points & y(t) are
T;I—l: +13 and 76_:7;_.}-7;
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PROBLEM 9.12:

Rity= €21 (u-2y - ugg~12))
(a\ The 535+€W\ is stable because SIK(&)IJ{ Lo

12 _ 12
S |R(+)] dt =§ 16| 4t < g It = |o <o

() The systems is causal because hi#)=0 for t<o.
A P\o{' of K@) starnks ot t=2.

€) xi)= £(t-2)

= y)= S¢-2) X K(t)
= ‘ﬁ({:—iﬂ

= g2 ENu-4)-ule14)
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PROBLEM 9.13:

h(#)
e
@) N | ,

] /A /5 I 25
£ =0 t:g i-—;ﬂ
T ] T !—_— T T T ] ! [ =
-0 -5 0 5 10 = 20 r
-0.25%
B)  w@=e  |elt)-ait-d)]
z
—>
LN B S A B A A L T T > ™
-I5 -10 -5 o 5 10 15

A1 -2

Pegion] t-2<0,. <2 44} =0

-2
Rgicna o0<t-2<6, . 2<t<s [

2]
Region3 #-2>6  X-/2<0 /5

8< t </ /

é
Regiont 0<4-12 <6 /

EXSVF B A
Regiem© 1274 4 28 y(2) =0

-0.1(#-3) 0,157

B AEY = 2 2
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PROBLEM 9.13 (more):

Kegien | kx/é) S0 g <2 }

, -0z rt:2
ﬁ%@ﬂi #(2) = af£ 2T =

o -2 1 —0.157 )23 _ )
= ,e,a ¢ [_Q. ’ 157 = |6.66 7[ (ks ,e,y-zg(t#/
—=0.15 d

%JT 2< A <F

—0. 1/t 2)[E ,
Bogions p()=<" ") 0r
—a (- -0, 157 ~0. l(%-3) —0.15(6)
iy Py Py Pl
“0 T _0.15 C0.15

:(;75'/6;’& ) /qoo@<$</2T

-Z%?”_ZL— -0, J[,z‘—.z)/ -0,15T —0.1#2)[ -0, 157 €
dT == / /
z

(Z) £ £

—0.(F-2)[ -0.15(X-13) -0.15(8)
— 6.667e [,e, —e ]

-0.25.L ~0-1(% -3 7
=149, 2628 » - 2.7/08 %r /2 <% </5”

M@:ﬂ%jpwj
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PROBLEM 9.13 (more):

) and 4)

Continuous Convolution Demo v2_09

Multiplication
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PROBLEM 9.14:

@) ylb) = T—R(f) x(-t)dr
- | G flleed VESFSION 5& x(t)

x(-t)
r—_‘l
ot ——t—t >
I S 3
. '. ,,_.l

“Thvs  x(-%) oveAlafs R(t) from -1 to O.
o ‘ |
y(0)= g (c+1)dr = ama F frisnge = L

2
() As x(t-t) is woved by changing t, we can
have zevo oviput if (M) there is no ov&lap A@

K x(t-v) o1 (2) if He orta from tHhe
'm'kez\ol is 2efD.

-y 2
o e

X

' i

) +—b At

-5 i -1 ! 7 s T
f =t

/
?=’ f."é T-= f—

No ovu\ap whew ‘-L-(-II el t-4> ) Dt>7)

The iv\}ea/mﬁ 3ives zero anca. f the enhve
trisngle for R(x) is wwlkiplied by 41 a by -I.
-‘P\(T) times +1 ¢ whee t=] and t-4< -l

= 1!5%&3'

Rt) times <1 3 whew t-42] ond t-L2-

= E
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PROBLEM 9.15:

(4) The LTL system is stble because § 1R0)dt <0
C1R®1dt = Sgwc - 2 <o0
2 l

f(2-T
(by —» ) R(2-%) is a fhp

N — omd shift by 2.
R 'y

(c) Use paat (b) For R(2-1); x()=u(r)
)‘(l)zgwum R(a-T)dr

= g:iR (a-t)dt

= go‘ (-—l)cl't" = ——i
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PROBLEM 9.16:

a0

() y= S—ﬁ(r) x(t-0)4t

R
AN
— = | >t
§— /x[{' ) rettz
\
e TS5 A PR
L
No overlap when t+2<-1 oo t-2>1

=

o

-t<—?>t t>3!

The '\V\W can give zem area (f Ralf
% He ﬁianﬁle is w\uIHP\iec\ by +l armd the
othen half by 1.

t=0

This can Rappen when

(b) The largest Posih‘ve ovtput valve happens
when He -h—iamj\e is w\ulHFliéa by +1.This

is frve whew t=1 (as drawn above).

y() = g‘-—R(r)d'z- = area % triamgle = 1
ol

(C) %t—y[-l—) caw be calculated bj ‘hkiV\j %XH)

amd thew doing He convolviow
o= —E(+2) + 25 - S(¢-2)

___y&)- —Rt+2) + 2R - R - -2)
z//ﬂkﬂ:)
AT

f

4;\/—1
Q'RH-r 3)
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PROBLEM 9.17:

Z+a

6 4t) = f ~(7) 47

At
,/dfm('/\)‘cf(@ /([75)/ >
Z-

§(r)dr = ij/

2

=il -wltd) = [ i’ S
(1) 1o, <2 o <labte Mﬁjﬁﬁ)/ﬁ <o

@)72&, il ia ﬂwicgumé M%[?[f):l%ﬂ'—&<f<0

(4) %[i) ‘:_//,w/?‘)x{[zf -NdT 2/4[f+1)j;«,(t—7‘f%)—4[%-7_&2)01/7*
1 ¢ 2)

R 7

Region- 3 2L-2>-1  Z>1 #? f/a”“ #
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PROBLEM 9.18:

K= L) =3 uw
x(t)= ul-t)

3t
glt)= x(x A= uct)x[St)-3€” ult) |

= ul-t) - 3ult * €3Ful)
—— -

—r—

bt
zew fn T>0 2e

for t>t

Thetre are fwo cases: t<o awd t>0

If t<o0, then the Em‘egzml Vs

t St st (t av
§ e dt = e Se dr
200 2o
3t 3t 3t
= S—;ﬂ, =€_<3t—0)=l3-
3’00 3
I{' {:>°/'H\&V\«
° _3(-1) 2t(° =t
% W= & ge3<lt‘
=t 3t 3t -3t
=63 : = € (l"o)‘%
E

Potting these fuo cases togethsn with umt-sleps,
we cam write!  Ly(-t) + L& tu(t)
Back to y@):
Y= ul-t) — ?DL‘—B w(-t) + ‘—36:3{“&7]
= u(-t)—ul-t) - e3uw)

- _ €_3tu.(t)
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PROBLEM 9.19:
R)= wlt-2)-ult-4)
(o)

L n
| v

-5 -3 ...'| o 1 3

R(-1-T)= w(-1-T-2) - u(-1-T-4)

-5<cte-3
= u(-t-3) — w(-T-5) = il o<

0 elsewhere

B yer= xi)r x A= [u@) - §(e-2)] * R(#)
= ud)¥RH) — R(t-2)

u(t) x R(E) = wbr]u(t-2) ~ult-4)]
= wit)yxult-2) —ul)xult-4)
= (E-2)ult-2) - (E-4)ult-4)
Finally,
Y= (-2)ult-2)- (t-Ault-4) -~ ult-4) +ulk-4)
y¢)

1

\ .
| 2 3 4 5

———
7 59 1o ¢t

P—b

McClellan, Schafer and Yodegignal Processing FirstSBN 0-13-065562-7. This page should not be copied or electronically transmitted unless prior written
Pearson Prentice Hall, Inc. Upper Saddle River, NJ 07452003 permission has been obtained from the authors. November 5, 2004



PROBLEM 9.20:
- 1-T- )
(a') 'R(t"t) for t=1 is -'R(l -) = e(l lu(l—t‘-;z)

- (~1-%) t_Fup & sET by L
“R(i-t)=e, LL(-!—T)‘-—-———-—__ STARTS @& T=-1

o 1 |

N
(b)Y Yes, the systewm is causa) because h($)=0 for t<o.
In fact, W(F)=0 for t<2.

(¢) To test for stabilily we do the integral Smlh({-)ld{-

oo M4 aD - Y _ t"'a) oo o
oo 2 -1 A

>T

Thus the syshewm is stable.

(d) See the resul} frowm He convelvhon belas: £,=2
(&) Flip t slide x(t)= u(H)

h(t)
N
T2 >
u$-t) for t=1 ]
ult-t) for t=4 ¢ ]
’2: t p: >

Frowe the Araw‘“js, theve is NO overlap whea t<2.
= ylt=o0 for t<2.
For t22, we have ovt—rlap frome T=2a vp b =t

t - —(r-2) |t
y({:):gi-e.(t de- €
2

- |
Y= fii.:)- € - |-
Coytdr= (I ~E4 ) w(¢-2)
1{"@ - —
/___
\ 1 > L
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PROBLEM 9.21:

46
#(8) = H(D XA Aol D M“Qi@

T N /'?L

Ay (D= & elt) - lt) |

)= Lt - 28 el -alr 1) +5 i) - s2-)

= 2l D)+ SE) -2 K2
J‘v(‘)
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PROBLEM 9.22:

&) (] = a (% +3) —alt~3)
()= o) = () X8(t~141) =8(2-2)% )
n(t) =5(%)
A = a3 -2y) (£ -5 )
, A2
,f IR
~3+.44 5+24

U) 2423 Jecause A(#)=0 por £<0
) #| and #2 are nst alebte Secause
f/}%[t)/a/i > [/,e (BJit —> ==
H3 ie olibto
He overall aplom <o olifle Secewras
]@f)/# <eo
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PROBLEM 9.23:
Fivst Sysk.w\! w(t)= x(t)-x(£-2)

ITf $he inPU'l: (s an iMFulse.l Hen +he ou+Pu+
15 gﬁf)—glf'l) Then +his oul“Puf- 's vsed
as the input to the second systes whose
impulse respowse is u(t). Thus,

y#)= [6l6) - §(t-25] * wlt)
- w-uti) ) et

0 elsewhere
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PROBLEM 9.24:

(@) when x(H)=5(t)
Wi (t) = $(t+H) and wa(t)= §(t-2)
= v(t)= W)= wy(8)= S(t+) — §(t-2)
The iwxPu\se response of an inl—egra)-o-r is ult)
=> y#)= ul)x[S(t+N-§(6-3]
= w(t+N-u(t-2) ae— This Vs R+)
—-12t<2

O <elsewhere

KE)= ult+)-ult-2)= i !

(b) The overall systew s NOT causal
Recause h({#) =+ 0 for t<o

(©) The overall system is stable
Pecawnse Tol Wb |dt = Sa‘ dt=3 <20
Zeo 2
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| 11T
PROBLEM 9.25:

(0) when x(£)= §(8)
= wit)= & ¥y

-3t -3t
= yi)s dwdt)= € §(t) -3€ T ult)

—-—
—_—

S)- 3¢ ul)
S R = (4 —3€3uld)

(b) When x()=ult) , use convolvhom o get yi4)
Y= x(E) % RLE)

—
—

w(e) ¥ L4 =3 ) ]

= w*) — 3( ;_b)(ul\%)—e’%u(f))

wlt) —ult) + e3tuitr= 3tul)

—
—

Easien way: Flip the orden —differenkiale fiyst

ult) >i 44 ,c} _/__‘_y\ e3tu ln\*—* yit) = e-3fu(t—)

3(t), because T:LL-E“H-) =§()

@) when x(t) = ult)-u(t-10) ,vse LTT
L) — etu)

u(t-10) — e"slé'lo)u(é—m) (me—hw;uce>

= gwr= &) — € ut-e)
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