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SPEKTRUM DIRACOVA IMPULZU

——”
n
e
—
ke
e
>
(o] ) .
- ?___.. o +
!
i

NS e W
\-2._,

7 30°

-T2 o1 TR S S S T N IS S W R S T

2/t . f

| 90° 180° z270°




ATt=1

SPEKTRUM DIRACOVA IMPULZU
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SPEKTRUM PULZU DIRACOVYCH IMPULZU
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SPEKTRUM PULZU DIRACOVYCH IMPULZU
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KONVOLUCE

s, (1) Us,(t) = Tsl(T).sz(t -T1)dt =

o0

= J. s, (t—-1).s,(1)dT

—00

Dukaz:

s, (HUs, (1) = Tsl(r).sz(t -T)dt=

—00

=3(W)-S,(w)

X=t{—-1
T=t—-X
dt =—-dx

= - J'sz(x),sl(t —X).dx =s,(t)Us, (1)

(e¢]




KONVOLUCE

Distributivni zakon:
fL () CF, () T, ()] =[f, () CF, ()] CF (1)

Asociativni zakon:

fL (O [ (1) +F, (D] =f,(H) TF, () + () T, ()




KONVOLUCE

Zakon o posunu v Case

Je -l

pak

fL(H) L, (1) =c(t)

fOLEL-T)=c(t-T),
ft—-T)LH,(H)=c(t-T)

fd=THLCR({t-T,)=ct-T,-T,)




KONVOLUCE

Konvoluce kauzalnich signalu:

Pro kauzalni signaly plati s(t) =0 prot<0

s(t)

s,(t)=0 T
| R
s(t)
sft-1)=0
’ (b) T
0] — 1
5,(t)=0 sy(t-1)=0
O T ——
(c)
t 5(1) =0 T ——————s,(t-7) = 0
s, () Cs,(t) = j s,(1):s, (t—1).dt o P
0

(t=M

=0




KONVOLUCE
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CONIGLIO

Convolution: its bark is worse than its bite!
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KONVOLUCE

signalu s
jednotkovym
impulsem

definice:

Ts(t).é(t —~t,)dt =s(t,)

konvoluce:

s(t)Lo(t) = Ts(t).é(t —1)dt = s(t)

0 to — 1
s(t) /i\l A
"~ st
0 tO t1 t2 — t




spojité signaly
s,(t) Ls,(1)

diskretni signaly

KONVOLUCE

j 5/(1)8,(t 1) dT

= 5,(W).S,(w)

s,(nT)*s,(nT) = Zn:s1(iT).sz(nT -1T)=35,(2).5,(2)




DISKRETNI KONVOLUCE

watug

M

multiply with

¥

koeficienty filtra

l 0 1 M2 Ml
sutnary the result k’“ Y_/
v

Tystup

rMH HH wl ol n

watug

v

multiply wath

v

koeficienty filtr

3 1 1 0 M1l MI NI M4

NNV




DISKRETNI SIGNAL - VZORKOVANI

x (t) = signal ve spojitém Case X x (kT) = signal v diskrétnim ¢ase

spinac spina kratce
kazdych T sekund

s(t)

s(nT)




VZORKOVACI TEOREM

s(t) — s(T,), s(T5,), s(T53), ..., s(T,), -..
s(t) — s(T), s(2T), s(3T), ..., s(nT), ...
s(t)
0 T 2T 3T 4T 5T 6T ... nT — =t




VZORKOVACI TEOREM

£ F @) Vzorkovaci frekvence:
[ o fS = ZB = fN’

\/ “H T ——== kde B je maximalni kmitocet
@ ® ve vzorkovaném signalu

| fn =
t T t T T Nyquistav, (Shannonuy,
T R Kotelnikov(v) kmitocet

Ty = 1/fy = 1/2B

Nyquistuv interval (perioda),
vzorkovaci interval (perioda)




VZORKOVACI TEOREM




VZORKOVACI TEOREM
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JEDNORAZOVE DISKRETNI SIGNALY

v jednotkovy skok

0, t=kT,k=..,-2,-1,

19 ¢ @& o @ & & oo Z(t):
I, t=kT,k=0,1,2,..

——————————— -t =kT
111111
-4T =3T -2T-T {0 T 2T 3T 4T ST 6T

v jednotkovy impuls

1, t=0
A(t) =
4 b ey ~ (=T 0, t=kT,k#0

*
-47 -37T -2T7 -T (0 T 2T 3T 4T




PERIODICKE DISKRETNI SIGNALY

diskrétni signal x(kT) je periodicky s
periodou NT, kdyz plati

X[(k+N)T] = x(kT), prok =0, %1, %2, ...
priklady

X(kT) = A.cos(2nk/N)

X(kT) = A.sin(21k/N)

X(kT) = A.exp(j2nk/N)

x[(k + N)T] =exp JZﬂ(ll(\lJr N) = eprZTnk.exp(jZH)

exp(j2n) =cos2n+ jsin2n




HARMONICKY DISKRETNI SIGNAL

W




HARMONICKY DISKRETNI SIGNAL

x[n] = cos (O-n) = 1 X[n] = cos (mn/8) x[n} = cos (Trn/4)

{b) ©

x[n] = cos (7Tn/2) Xx[n] = cos TN x[n] = cos (31n/2)

(d) (e)

x[n] = cos (7wn/4) x[n] = cos (157n/8) x[n] = cos 2mn
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