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Convolucién discreta. Definicién y propiedades

Definicion

y[n] = x[n] « h{n] = >~ x[k]h[n — K]

—0o0

Propiedades

@ Elemento neutro: x[n] « §[n] = x[n]
@ Conmutativa: x[n] = h[n] = h[n] * x[n]
@ Asociativa:
x[n] + (hs[n] * ho[n]) = (x[n] * hs[n]) * ho[n] = (x[n] * ha[n]) At [n] = X[n] * hy[n] * ho[n]
@ Distributiva: x[n] = (hy[n] + ho[n]) = x[n] * h1[n] + x[n] = ho[n]
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Convolucién discreta. Ejemplos

oo

ylnl = x[nl = h{n] = > x[K]hln— K]

k=—o0

x[n] = }6[n] + 25[n — 1]
h[n] = u[n] — u[n — 3]

L en<o

LWl = f;w #[KR[0 — k] = 2[0]A[0] = &
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y[n] =0

en=1,yll]= 3 =[k]A[l K = x[0]h[1] + z[1][0] =
en=2y2= 5 alkhl2— K = sl0}h(2]+o[Un(1] = §
en=3 y3 = sz; 2[k]h[3 — k] = z[1]h[2] = 2
en>3, ynl=0
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Convolucién discreta. Ejemplos

ylnl =x[n] = h[n] = > x[klh[n — k]
ke—oo
x[n] =a"uln], a# B, oo . o -
hln] =B"uln], 0<a,B<1. :k;m o Uik " uln — K] = ; a8 " uln — K.
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Convolucién discreta. Ejemplos

oo
1, 0<n<4 o' 0<n<e |YII=xlolxhin]= " x[khln— K]
xl=< "= "=" ) An=¢ 0 " == Pt
0, resto 0, resto
hlk)
oo T [ 2000 oot
16 1 2 3 4 5 6 7
en <0, yn]=0
o2 e ¥ ? T T o—o—o—o—]i e0<n<d4, Lf/["]:i"”’k:;.'l":‘
n-6 | n n>4 =0 4 T
{n—b’go =4<n<6 yln]= 2o = a5
[n] , \ )
! {Z:gzi =6<n<10, yn] :k;,“"?k —arted

en—6>4=n>10, yn]=0

. TTI

-2 -1 1 2 3 4 5 6 7
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Convolucién discreta. Ejemplos

Ejemplo 4 o
x[n] = 27u[—n] ylnl = x{nl« hinl = > x[Klh[n - K]
k=—
hln] = ulr] -
z[k] hik]
a o ¢ T o—O0—0 k o—0 k
-5 —4 -3 -2 -1 12 3 20 b1 o2 3 4 5
hln — k]
1
O—O0—
y[n]
2 .n<07y[n]:_fj ok = gnt1
. ! onZ[Ly[n]:i‘Qk:Q
Soo | T "
~5 —4 -3 -2 -1 1 2 3 4
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Convolucién discreta. Ejemplos

1, 0<n<5 1, 2<n<7,11<n<16
x[n] = hin] =
0, resto

hlk]

S A SR A ' LS

7
e8<n<10,ynl= > 1=

k=n—5

011 <n<12, yn]=3

6
. 595 595
e13<n<16, ylnj= > 1=n-10 4 4 4 4
s 3 3333 3
e17<n<2l, yhj= > 1=22-n 2 2
k=n-5
1 1
en>22 y[n]=0 n
’ 7 Tos
12 7 10 13 16 22

M.A. Martin Fernandez (ETSI Telecom.) Sistemas Lineales 9/15



Convolucién discreta. Ejemplos

Ejemplo 6

-2 -1
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Convolucién continua. Definicién y propiedades

y(t) = x(t) * h(t) = / = x(r)h(t = T)dr

Propiedades

@ Elemento neutro: x(t)  §(t) = x(t)
@ Conmutativa: x(t) * h(t) = h(t) * x(t)
@ Asociativa:

X(t) # [Py (1) = ha(D)] = [x(t) * by (D] = ha(t) = [X(1) * ha(H)] * hy (1)
o Distributiva: x(t) = [hy(t) + ha(t)] = x(t) = hy (t) + x(t) * ha(2)
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Convolucién continua. Ejemplos

x(t) = e 3u(t), a>0
h(t) = u(t)

y(t) = x(8) = h(t) = /Oo x(T)h(t — 7)dr

z(T) h(r)
1
o—or
-
0 0
h(t—T)
1
-
t
et <0, y(t)=0
v 0t>0, y(t) = [leoTdr = =
1/at
t
0
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
x(t)=< " , h(ty=<"_
(0 {0, resto (0 {0, resto
o h(m)
0 2T
et <0, y(t) =0 a(t—7)
1

>0
.
t-T<0
t—T>0,
.
t<or
t> 2T,
.
t—T<2T

et —T>3T —

S0<t<T, y(t)= [irdr =1
=T <t<2T, y(t) = [}, rdr =T — 112

= 2T <t < 3T, y(t) = [, rdr =T — L* + 312

t>3T, y(t) =0

() = Su(t

e

)= 2(t = T)*u(t - T) + (272 - 3¢*) u(t — 27)+
tT — 3T%) u(t — 37)
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Convolucién continua. Ejemplos

y(t) = x(t) = h(t) = /oo x(T)h(t — T)dT

x(t) = elu(—t)
h(t) = u(t — 3)

z(7) h(T)
1 1
627
T T
0 To 3
h(t —T)
1
-
t—3 0
y(t) et —-3<0=t<3, yit) = ]f;j e*dr = %62(173)
1/2 et —-3>0=1>3, yt)=[° dr=1
_Loe-n 1] 269 _q
} t y(t) = ze +3 [1 ¢ } u(t —3)
\0 3
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