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Prerequisites.
e Matrix-vector calculus from linear algebra
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Definition 4.1.1.2. Finite charnel/filter

A channelffilter F : (*°(Z)~ (*(Z) is called finite, if every input signal of finite duration preduces
an output signal of finite’duration,
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f>M = xj=0} = 3INeN: kK[ >N = (P((xj)jez))kzo,_,
(4.1.1.3)

Definition 4.1.1.5. Time-invariant channel/filter

Afilter F : (*(Z) — (*°(Z) is called time-invariant (TI), if shifting the input in time leads to the
same output shifted in time by the same amount; it commutes with the time shift operator from

(4.1.1.4):

V(xj)jez € £7(Z), Ym € Z: F(Su((xj)
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) = SwlE(x)), ) - (4.1.1.6)
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Definition 4.1.1.7. Linear channel/ilter

Afilter F : {*(Z) — (*°(Z) is called linear, if F is a linear mapping:

“ (x)%Z + ﬁ(%ez) = aF( ()quez) + BE( (%ez)

for all sequences (xj)].ez, (yj)].GZ € (*(Z) and real numbers a, B € R.

(4.1.1.8)
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Definition 4.1.1.9. Causal channel/filter

Afilter F : {*°(Z) — (*°(Z) is called causal (or physical, or nonanticipative), if the output does not
start before the input

(x]')jez

=0 Vk< M. (41.1.10)

€l®(Z), x;=0 Vj<M = F((x))
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