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(Discontinuous signal)
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Unit step function
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Dirac delta function
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Lt= Sampling Theorem 1t & 2t)



Linear Shift Invariant System (LS| System)

yo(t) = H{xo(t)}
y1(t) = H{z1(t)}
F 0l ot L= Zol™ linear system 0l2t &. (a, b= 222 SA )

ayo(t) + btj; H{axo(t) + bx1(1)}

Otell =& Al AEIE linear system @1 Jt?
y(t) = x(t)cos(wot)



Linear Shift Invariant System (LS| System)
y(t) = H{z(t)}

L0l CHotd CtE& 2 Ct=0H shift invariant system 0l 2t &,

y(t — to) = H{x(t —to)}

Otell =& Al AEIE shift invariant system @1 J?
y(t) = x(t)cos(wpt)



Linear Shift Invariant System (LS| System)

LSI AIAE 0| =Kt 0=

- LSIANAEE UFe =58 =72t & EEHH US. (2] 212 M)

impulse response, convolution, Fourier transform, sampling theorem =....
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BIBO (Bounded-input and Bounded-output) Stability
Definition : bounded input, bounded output

if | x(m,n)|<oo, then|H[x(m,n)]< o

Stable LSI systems(necessary and sufficient condition)

i i|h(m,n)|<oo

m=—00 n=—xw0

Ot =& AlAEIZ BIBO stabilityE 2t=0t=Jt?

y(t) = z(t)cos(wot)



&S 2| &&= (Convolution)
t)

FO 9= [ 5)glt = ryir
&l
f(t)=g(t) = g(t) = f(t) https://phiresky.qithub.io/convolution-demo/



https://phiresky.github.io/convolution-demo/
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= (Impulse Response) 1t LSI Al A&

—» LS| System —» /‘\
y(t) = H{z(t)} h(t)
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LA SE (Impulse Response)it LSI Al A&

OtcH =& LSI AIAE 2] Impulse ResponseE +0HAl 2.
yln| = zn| + 0.52n — 1]

? AAE S convolution=S S0l E&06HA| 2.
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Jt? -> Hilbert Space
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fz) = ag(x) + bh(x)



4! (Fourier Analysis)
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cos(x) + ¢ sin(x)
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2|0l ol & (Fourier Analysis)

FU0huel AT ™? = cos(2rur) + i sin(2muw)
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(Fourier Transform)
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Http://mr.hanyang
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F{fx )} F 4G (u,v)}

F(u, v) H(u, v) G(u, v)

Http://mr.hanyang



6-3-1 LPF

[a] &< OI0[X]

[a] AhEf&

[b] [a] DIRIEZ <Y bV [clA=1ZXT7 1%

[e] HAHER

[d] Z4 2 L JHDIRBRNYT bV
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6-3-3 HPF

[a] 22 010Xl
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FT of Impulse Train
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Convolutiont FTO| Al2tE& & H| W

Convolution (with kernel size m): O(nm)
Convolution (with kernel size m << n): O(n)
Convolution (with kernel size n): O(n*2)
DFT: O(n”"2)

FFT. O(nlogn)



