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Ch
.
2 .3 : PROPERTIES OF LTI SYSTEMS

- Recall that a (2T/DT) Lil system is completely characterized
by an impulse response , "Ashing
(that's not the case with matiness time variant systems)

- hil systems possess or number of useful properties not possessed
by other systems .

⑪ COMMUTATIVE PROPERTY (convolution is commutativel
2T ? x() * h() = h(t)* x()

Proof

WAS 2 *NA = S "AndY
let s = (t -4)

D =I &S with
dS=- dY ; limits:-x-cllmits : --

: K*ht- *H Misses
=> hist-sdS= RHS

DT : Similar
.
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same result as poerious .
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By commutative property . We know when
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CALLED IDENTITY SYSTEM

Basically
,Ix()SHondY=xH)

·

sitting of
unit impulse .

=> I84dY =x
exists at T= 0

② ASSOCIATIVE PROPERTY (Convolution is associative



eTs

x hist) half
fit)

= (*h(T*halt= * c * (haha)Yes
Proof :

LAS = S NCt-ndY]* hact)
x(t)

-Ihssondilhact-sds
-> See(sonhactosids]dt-

diRHS = IeTct- 3-Se(Shhast-onydy'di ↳
.......... - ............

2A hNort : YA) (A)= Was* ht) =Scht-ydi
M

YA- xh1
= ** ht-1)- I hrgst-1)dY
L↑ 44-1)* frst-1)

----------------------------------

Now let = S-T
,
dY'=ds ; limits : same

=> x(shat-sds]dY-
System in Series Egn = Egro

x(t) For wa MyY()
**

x)
-h* hact) -Y()

--- -



Nott : 1.
.
We can simply write R*ht*halt)

2. Commutative +Associative

RC) *WICH * halt)=xi)*halt)*h1(t)
3. Extend to any number of systems in series

**W *hact*... *has YI)
DT : Similar

③TRIBUTIVEPROPERTY (Convolution is distributive)

2T: RC)* Chha] = 2)*)+** halt)
Proof

1
. Using LHS= RHS

, My ... d4= ...
I . View xI as sig. & (htthalt] as sys,

hosts+hai)x(t) - -

yIt
& system in parallel

--- e ex() -ha(t)

Example h(t)A
hit = H( + UH-1+ 4H-2) 3 =

2 =

x = Cathl I

" I
find YI)= *C*hit

** 4 = = 11- eatUC) Example in Lectures)

* * UC-1) =** 11-fact-1)) UIt-1)



xH * U(-2) = I (1-e-alt-2Y Ust-2
Therefore

,

Y* * * Wit = -eaUN+(1-eat-,UNI

with e
I


