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Ch
.
3 .2 : RESPONSE OF LTI TO COMPLEX EXPONENTIALS

Recall:

⑧ · The representation & analysis of Lil systems through theconvolution Sum (DT) is based an representing signals
as linear combination of shifted impulses .
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· Here we represent signals as linens combination of complex
exponentials .

Fouries series & HowiesTransform .

(DT) (2T)
.

- These can be used to construct broad & useful classes of

signals .

I - BecauseO of the lineaxity property (superposition , the
to·esparenof thebanon tot basic any /P eastiennesignalslineas combination of the individual eespenses of the

basic signals .
These suspenses were all shifted versions of unit impulse asparses
- Hese

,
the response of an hil sefs, to complex exponential-also

,
has a particularly simple foom" I which provides us

with another "convenient representation" of his systems .e
Taanalyze his res. I gain insightsthei properties !

- We are starting with the 2T case first
.
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- Let's first see the TinTI sys's response with complex
expo IIP .
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is haplace Transform of (o)"
"Yoansfer Functio of wit sys.

"

THEOREM : If x4= est & Hiss exists
then

YA= Hiss est

- Two interpretations :
① same complex exponential from as of Pest

m

⑧ Sealed by a constant Hiss
called Eigen

e function of

Eigenvalue .

↳TI sifs.

COROLLARY : If the Ip to an his sets, with impulse response
has is

Linear combination
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Example : has = UCH-4H-1)
h(A
1

x() = 20s(4t) -1t
- To find yet via egr .A :
I - Find Hist
I - Express 21 as lineas combination of complex exp.
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- Using eg

*** -es4esees-j4
= I (sin (4t)-sin (t-4)]

- DT Case :

- Assume .
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- Define

Hig)- **
If Hig, exists , then

Yang= H(z)3
- Eigenfunction .

Eigen value
NOTE 1 :
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In Fouries Sexies/TransNOTE2 : fooms
, we focus a simsoidal

complex exponentials of the farm
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=> CONCLUSION :

- too both CT& DT
,
if the /p to an his sys, is represented

as a lineas combination of complex exponentials, then the
op can also be represented as a lineas combination
of THE SAME samplex exponential signals .


