oprava e
it) = o%)

x(t) —yt) . dy(t)

R =c dt

spojeni - oprava

h[n] = ha[n] + ha[n]

Cas vs frekvemce - v case

y[n] = box[n] + brzn — 1]+ ... + boz[n — Q] —aryln —1] —... —apy[n — P]

Q
yln] = Z brx[n — k|— Z aryln — k]
k=0

= k=1

spojite
dy(t) d*y(t) d"y(t) da(t)  , dz(t) da(t)

t : s ta =boz(t) +b b
aoy(t) + a1 i Taep ttar—p o0x(t) + b1 o T e Qe q

z":a doy(t) f:b dFa(t)
e & Ptk

- dirac and convolution

z(t) *xd(t) = z(t)
z(t)xo(t—7)=x(t —7)
z(t)*x[0(t) + ot —7)+ 6t —27)] =x(t) + x(t —7) + =(t — 27)

—— causality
hin]=0 for n<0

h(t)y=0 for t<0

=
w=2rf
+oo
X(jw) =FT{z(t)} = [ z(t)e I¥tdt
+oo
V() =P} = [ e ar
+oo
y(y) = x(t) x h(t) = [ z(T)h(t — 7)dT
Y (jw) = X (jw)H (jw)
+o00
H(jw) =FT{h(t)} = /_ h(t)e I*tdt
N e




Vztah s FT oo oo
X(jw) = / x(t)e 7@t dt X(s) = / x(t)e stdt

s — Jjw

X(jw) = X(8)|s=je-
processing diff eq by laplace ——

dy(t) d*y(t) d"y(t) d(t)
aoy(t) —+ ay a + aso a2 + ...+ apdtip = bol‘(t) + by at

d?x(t)
dt?

d®x(t)

b
+ 02 @

+...+bQ

aoY (s) + a1V (s)s + aaY (s)s*> + ... + apY (s)s” = boX (s) + b1 X (s)s + ba X (5)s> + ... + bg X (s)s%

agY (s) + a1V (s)s + axY (s)s*> + ... + apY (s)s” = boX (s) + b1 X (s)s + ba X (s)s* + ... + bg X (s)s%
Y (s)(ao + a1s + ags® + ... +aps’) = X(s)(bg + b1s + bas® + ... + bgs?)

Y(s) b0+b18+b282+...+bQ8Q
X(s)  ap+ais+ass+...+aps?

Q

S
H(s) = bo+b1$+b2$2+.-.+bQ5Q k=0
Captais+ass?+...+apst P

k

ars
k=0

Q
B(s) = Z bys"
k=0

P
A(s) = Z ars”
k=0

— to freq response

H(jew) = H(s)ls=js = 53—

> ar (jw)*

k=0

Hgp(jw) = 20logy, [H(jw)| = 10log,q |H (jw)|?

factorization ) o
b b b ...+b
H(S)z 0 + 018 + 028° + + 0gs
ag 4+ a1s 4+ ags? + ... +apst
Q
b [ (s — )
H(s) = bo(s —ni1)(s —na)...(s —nq) _ k=0
ap(s —p1)(s —p2)...(s —pq) L
ap H(S*Pk)
k=0
bo(jw — jw — o (Jw —
H(jw) = Q(Jfﬂ nl)(J'w n2) (J_w nq)
ap(jw —p1)(jw —p2) ... (jw —pp)
modul bolj 15 Il | b product of lengths of blue vect
) jw—nq| [jw —ns|... |jw—n product of lengths of blue vectors
|H (jw)| = = 2 =

apljw —pi1] |jw —po|...[jw —pp| ~ ap product of lengths of red vectors



argument

arg H(jw) = arg(jw — n1) + arg(jw — ng) + .. . + arg(jew — ng)— arg(juw — p1) — arg(jew — p2) — ... — arg(jw — pp)

= sum of angles of blue vectors — sum of angles of red vectors



