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Definition 4.1.1.2. Finite channel/filter

A channelffilter F : (*(Z) — (*°(Z) is called finite, if every input signal of finite duration produces
an output signal of finite duration,

{3IMeN: |j|>M = xj=0} = INeN: [kK[>N = (P((xj)jgz))k=0'
(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(x)jez € £¥(Z), Vm € Z: F(Sm((xj)jéz)) = S,,,(F((xj)jéz)) ) (4.1.1.6)

Definition 4.1.1.7. Linear channel/filter

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

F(a (%)) ez + PY)) jez) = @F (%)) ;) + BE((¥)) jez) (4.1.1.8)

for all sequences (x]-)jez, (y]-)].EZ € (*(Z) and real numbers &, B € R.




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

VMEeN: (), ., €l7(Z), ;=0 Vi<M = F((xj), ;=0 Vk<M. (41.1.10)

Definition 4.1.1.12. Impulse response

The impulse response (IR) of a channel/filter is the output for a single unit impulse at t = 0 as

input, that is, the input signalis  x; = 5]-0 = {1 iy =0 (Kronecker symbol).
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Definition 4.1.2.7. Convolution of sequences

Given two sequences (/). (X)o7, at least one of which is finite or decays sufficiently fast,
their convolution is another sequence (yy ), .. defined as

V=) h%-xk,,g,l keZ. (4.1.2.8)

jez

Wﬁ/ﬁ(/hm’? (>/9) e (h56> 7 [Xk)

Theorem 4.1.2.9. Convolution of sequences commutes

If well-defined, the convolution of sequences commutes

(xx) * (hi) = (he) * (xx) -
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