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Ch
.
2 .3 : PROPERTIES OF LTI SYSTEMS (Contd)

④ LTI memory
memoryless iff foo all time 't, the output y()Recall : A system
on the input [It) at that same time.depends

- We know the TI sys , is characterized by impulse response,

↳A = I*Chit- di
· Now the memoylessness implies that

sys, response
histry =0 for all ift is zoo for

all the non-
OR bit = 0 for t fo present times

.

⑧

-I y(-I hand
= GH) NA-dY
-
We consides hi I

Systems with finite
=Shad↑

impulse resparse (FIN

Y(= kx() -
- Insider

R1) = 8() to an hi1

egn =y ↳= k8(
Also the opp of the sys. when Ip is SiIs' hI

I

h(= k8(t) *458) - 5 + YA)* Nt)

THEOREM A 2T LTI system with impulse sesponse his is
memoryless if and only if

ht) = X 8()
for same It i

DTLTI : hany= KS(n]



⑤ LTI Investibility
Recall : A system is investible if there exists another system

such that

Ti 3T9x99= x()
y(t)

- I

· i
Fir-

x() x(t)
THEOREM If an WTI system is invertible

,
then it's inverse

system is also LTI-

Roof

suppose
x

hit) - Tinu -

x(t)Yet
al hinexity implies that
If R

* (4) = 41(Exacts * With = Yactl so itr IdI en
Then

[a+ *-*It)]* h)= anY+acfalt)
Hence

anfict+ gafacts aKIt+Pat

b) Time invariancy implies that
x(t-t

.
) * ht) = 41-tr)

We have YA-t)
m
, Rit-to) Tas Yer x,]

LEMMA A CT LTI system with impulse response hat
is investible if and only if these exists another
impulse response him

(
such that

Wits * hinv
. (t) = S(t)



Roof foo a 2T LTI :

Yes= jecctydi
- ⑧

· Yo have 2ct back as ina ! -x
⑧ ---

Ec = S *C [ha* hinrc]di
-
should be SH-Y

- St- de

= x() usingsitting property
sample : Wit=Yct) , hinvet ? / Since integral ofXC is Ptoo the inverse it hasto be

- ⑧

x() -UH) -
-xced

- ↑)) . <xC)
differential

So ↑

Also should be ↓TI characterized
by impulse response .

hinr It)
* & -8()) --Response when unit

impulse is applied ·

hi * hinv. It) = Winroc* Wit

=Ihinu hit-ndi

-S hinvoca Actand .

- Ihinvosydi-Itldt -

↑

-⑧

- S(t)



DT WTI : Similar

Example heng-Un] , hinve(n]= I
-

- hinw(n]King
: "Vins

ing-**3 ↑

·

x
(n)

S(n)-59n-1) should
be the impulse response.

hinv
. (n)= 8 (n)- S(n-1]
to get x9n]=Y(n)- Gen-1]

- -Ens
Now
,

hang * H(n)-"Iny* (8(ny- 8 (n-12)
- 8 - Scaleugns
= Us) - U(n-1]
e Sing

⑥ LTI causality
Recall : A system is causal it for all time

, the output

y(t) depends only on the past& present values of
the input, 544 [xst

- Loo CT LTI systems , the input output relation is

ye* Sehstandi



Negative argument
- The causality in CTLTI implies that

of hi

to make sure

ht-y =0 too Myt Yetdepends only

OR hr(t) => ⑧ for I<0
on */)foot

THEOREM :Act system with impulse response hitif I only if

hys =0 , VECO
i
.e
,
if hit is right-sided

* Intuition :
Sis- Wit tr()

SHA
&

~ The input has action only att=0
0 - v & causality implies that the olp ht must

be zero before t=0 ·

⑪T LTI : Similar

example .

Wc=U(t) (440 , foo +<0)
heay=Un] I 4(n)=0, town<0)

NOTE :

④ Causality too hit is equivalent to the initial yest condition
SPOob . 1044) , that is ,

if x() = 0 foo <t

then YA) =0 too tcto

② If an II is causal then Cha0 foot<0]

4- I tendi



YA = I W-4dY-(as Wit-4)=0
for i>t)

=> Pct-s)(ds) By assuming
S= t -Y

=> dS = - dY
- limits : & -x0

- Iris*-) ds
limit of con integral-> Wi * RI) with a

③ Sometimes a sig. xc
called causal it est fas

t <0-Right sided
④ For right sided inputthe output foo causas 4:0 footso,

best
.

I hadi Hoam em
above) .


