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Impulse Response

O Impulse Response : Y& o] T2 AT L ] &5

dInput :  x(t)=5(¢)

QO Output: y(0)=Hix(t)j=Hio@)]

x(1) : Plant _ y(t)=H(x(?))
5(1) H(.) h(t) = H(5(?))

Seong-Ho Song Impulse Response & Convolution



Impulse Response

[ Impulse Function : Physically not implementable

oft) pit)
A "
 Continuous Time : x(¢)=0(¢)
. :
s(t)=lim p(¢) 0 st
-tr}[ﬂ] (ﬂ:ﬂ—k]
1 1
O Discrete Time :  x[#n]=9d[#n]
0 it 0 e
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= Zko] 0 o] H= NEE9 o=z SRy
EA] . ™
_ ?:] %é /}lj 5[n] _ I, n= __6_¢_<,_F_;T_”_.a._.o_.o_.o_. "
- O, n#=0 x{01din - 1
u ]1\_].§— + .\-|U|L
=0 AT e ZE AR AE e
x[n]o[n] = x[0]o[n] R i B
- n=k A% FE ZEHE AE .
x[n]o[n — k1= x[k16[n — k] SRS Aanaas
x[n] =+ x[-2]8[n+ 2]+ x[-1]6[n + 1]+ x[0]6[n] - T i r
+ x[1]o[n—1]x[2]0[n—2]+--- |
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QY= MY
x[n] = ki X[ k16[n — k]
mmar
stnt= =] Saeotn-|
= k_z X[K1H{o[n—k]} = ki X[k, [n] by linearity
= > a{kJiln K] by time-invariance

_________________________________________________________________________
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O =& 2lY : Convolution
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LTI System

(a)

Figure 2.2a
Illustration of the convolution sum. (a) LTI system with impulse response
h[n] and input x[n].
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