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This property seems to be almost trivial now, but it is
one of the most important ones used in EECE233.
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Properties of Linear Systems (Continued)
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system is causal.
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a)  Suppose a CT L system is causal. Show that (¥) g i;ﬁ i wn(‘ systen%
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Informally, a system is time-invariant (TI) if its behavior does not
depend on the choice of ¢ = 0. Then two identical experiments.
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will yicld the same results, regardless the starling time. cf)
stationary RP.

Def. Mathematically (in DT): A system x[n] — y[n] is TLif for
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any input x[#] and any time shift n;,

If x[n] —= ¥[n],
then x|# - ny] = y|n - ny| for any integer n 0.
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Def. Similarly for CT time-invariant system,
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Tx(r) == y(0),
\ then x(f - 1) — y(r - #,) for any real t_0. /
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If x(1) = (),
then x(f - 1,) = ¥(r - 7)) for any real t 0.
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/ NOW WE CAN DEDUCE SOMETIIING!
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Theorem. If the input to 13 pcrlod.lé’thcn the

the same output,

i.e., y(0) = y(t+T)
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L LINEAR TIME-INVARIANT (LTI) SYSTEMS \

*  Focus of most of this course

—  Practical importance (Eg. #1-2 earlier this lecture
are both LTI systems.)

— The powerful analysis tools (fransformation)
associated with LTI systems

* A basic fact: If we know the response of an LTI system

to some inputs, we actually know the response to many
x mpuls /
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/ Example: DT LTI System
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This problem motivates

(i) Representation of an input signal, and
(11} Representation of an output signal. O+
mﬂa > Representmg the input signal in terms of elementary
gﬁ finding the oulpuls to the signals, and
cnnstructing the output using the outputs of the
elementary signals.
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cl) elgen-value and eigen-veclor of a square malrix?
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1. causality

2. linearity

3. time-invariance
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