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7|= 0|4 &=

X| 4= &4=(Exponential Function)
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O]t Mz ER/
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» OS2 I-C)X|E HSBHADC: analog-to-digital conversion)
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» OS2 I-C)X|E HSBHADC: analog-to-digital conversion)
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In] —-2<n<2
] Oﬂ’x[n]:{o 2 4
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yln] = x;1[n] + x,[n]
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= M (linear)dt H| A (nonlinear) A| A E]
« MY A|AH” - 58| |2|(superposition principle)S THESH= A|AH Y
S{axq[n] + azx;[n]} = a1 S{x;[n]} + ayS{x;[n]}

_

ay
xq[n] > S{-} >
+ > yln]
az
xz[n] > S{-} >
ay
x1|n] >
+ > S{-} > y[n]
a

2024. 03. 04. 23



(linear)Z} H|ﬁ§§(non|inear) A A

Sk

A

g_oM

50

» y[n]

> S{-}

> S{-)

Apr—1
>

> S{-}

_1[n]

XM

24

2024. 03. 04.



» M3(linear)Zt B[ A& (nonlinear) A| A&l
= O, y[n] = 2x[n]

yilnl = 2x1[n], y2[n] = 2x;[n]

S{ayx1[n] + axx;[n]} = 2{a;x;[n] + axx;[n]} = 2a,x,[n] + 2ayx;[n]

a,y1[n] + azy2[nl] = a1 {2x[n]} + a,{2x,[n]} = 2a,x;[n] + 2a,x,([n]
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O|AF A|AEI HE2

» MH(linear)2t H| M ™ (nonlinear) A| A&l
= O, y[n] = 2x[n] +3
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oA AlAE 257
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oA AlAE 257

» A|H(time-varying)dt A|= B (time-invariant) A| A &
= O, y[n] = x[n] — x[n — 2]

yln—k]l =x[n—k] —x[n—k — 2]

S{x[n—k]} =x[n—k] —x[n —k — 2]
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= AH(time-varying)1dt A| = H(time-invariant) A| 2 El]
= O, y[n] = nx[n]
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oA AlAE 25

=

= 7| (memory)t F7|H(memoryless) A| A H!
= S0 Aol =3 20| @A XY o| = Zi0f T o| =T

= O, y[n] = 2x[n]
= 7|9 el =3 20| qrALE Oj2fef |E Ziof 9

= O, y[n] = x[n] + 2x[n + 1] + x[n — 3]
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7|9} A|AE
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Ol dt(causal)} H| 21 1f(noncausal) A| A&l
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O] & M A= A LH]

= LTI(Linear Time-Invariant) A| A& 0|21 £&
« A|ZHOl| [THE} BHS}SER| Q2 A|AEl
= SOl 22|(superposition principle)E ZtE 5= A|AH
= JHAHM (additivity) Ll +20) = F(x) + F(xy)
= o 2d(homogeneity) : f(ax;) = af (x;)

\

S{a1x1[n] + axx;[nl} = a,5{x;[n]} + a,5{x;[n]}

= AMAHIO| AEHA S E(impulse response)
« 39l : hln] = S{8[nl}

S[n] —»{ Otk A|[&E > h[n]
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s |T] AlAE—IIOl % Ct

y[n] = S{x[n]}

= x[n] * h[n] e, o 1HZ M Bt (convolution sum)
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hy[n]
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= Yoo hlklx[ng — k] + Xj2_o hlk]x[ng — k]

= (h[0]x[no] + h1]x[ne — 1] + hl2]x[ng — 2] + -} +
{h[-1]x[ng + 1] + h[-2]x[ny + 2] + h[-3]x[ny + 3] + --- }

AMAEIO| el LTI A& S 27| {8
{h[—1]x[ny + 1] + h[-2]x[ny + 2] + h[-3]x[ny + 3] + -} =0

h[n]=0,n<0
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