Linear time-invariant systems
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Linear time-invariant (LTI) systems
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LTI example
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Causality in LTI systems o
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Causal LTI system:

hli] =0 for all ¢ <0

If we also have that z[n| = 0 for n < 0, then:



Bree Stability of LTI systems
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An LTI system is stable if its impulse response is summable:
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From this result it can be shown that: ——

o [h[n]| = 0 asn — oo !

e |y[n]| = 0 as n — oo for finite-duration x|n]
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Subclasses of LTI systems ggstan

!

vl sbstn ~

oln) ——f hln] ——suln]  yl)=allehln] |
TO?O..& ok
W~} LTT syless

e Finite impulse response (FIR) . \ I ‘\J___,,
CMQQ:tj o..\)t.rQ.S 1—)
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e Linear constant-coefficient difference equation (LCCDE): Output is linear
combination of finite number of weighted past outputs and past and present inputs



Linear constant-coefficient difference equation (LCCDE)
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Efficient LCCDE implementation
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LCCDE example

yln| = 4xn] + 2z[n — 1] + x[n — 2]

(a) Draw the direct-form |
for this filter {CC“J | "

(b) What is the impulse -‘—j—-' 2"
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yln] = dz[n| + 2xn — 1] + z[n — 2]

(c) What is the filter’s output for z[n| = u[n] — u[n — 5|7
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