Tema 3. Convoluciones continuas y discretas

Ejemplos de célculo grafico
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Convolucién discreta. Definicién y propiedades

Definicion

oo

y[n] = x[n] « h{n] = >~ x[k]h[n — K]

—0o0
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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]
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Convolucién discreta. Ejemplos

oo
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Convolucién discreta. Ejemplos

oo
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Convolucién discreta. Ejemplos

oo

ylnl = x[nl = h{n] = > x[K]hln— K]

k=—o0
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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]

hln — k] hlk +n]

n—1 —n+1
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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]

hln — k]
1
" en <0, yn]=0
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nl2 "
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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]

h[n — k]
% & en <0, yhn]=0

1 2 3 1 en=0, y[U]:ki #[KR[0 — k] = 2[0]A[0] = &
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Convolucién discreta. Ejemplos

ylnl = x[n] = hin] = > x[klh[n - k]

k=—o0

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

o
k
—O0—0——0—=0C O—0—O0—O0—0——>
-2 -1 & 1 2 3 4 5
hln + k]
1
T T " en <0, yhn]=0
—O0—0—=0C O—O0—O0—O0—> 00
-3 -2 -1 T 2 3 4 en=0, yl0]= > x[k]h[0— k] = z[0]h[0] = §
I k=—o0
o en=1, 9yl = kix 2[kIA[1 = k] = 2[0]h[1] + 2[1]h[0] = 2
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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]

2
—O0—0—"—0—=C O—0—C0—0—C0C—
-2 -1 & 1|2 s £
hln + k]
T en <0, yhn]=0
—O0—0—0—0

-3 -2 -1 T
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en=04l0]= f:j 2[k]h[0 — K] = z[0]h[0] = &

en=1,yll]= 3 =[k]A[l K = x[0]h[1] + z[1][0] =

en=2yP)= 3 k2K = a0}z + {1n{1) = }
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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]

—O0—0—"0—"0 O—0—C0—0—C0C—
-2 -1 & 1/2 3 £
[n=#

-3 -2 -1

y[n]
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, yln] =0
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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]
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, yln] =0

LWl = f;w #[KR[0 — k] = 2[0]A[0] = &

Culll= S alkA[1 — K = 2{0Jh[1] + z[1]A[0] = 3

2, y[2] = Z(x alk]h[2 — k] = [0][2] + =[1]A[1) = §

8. ul8= f;x 2[k]h[3 — k] = z[1]h[2] = 2

yln] =0
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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

yIn] =x[n] * hln] = >~ x[k]h[n — K]
k=—oco
x[n] =a"uln], a# B, oo o
hlnl =B"uln], 0<a,B<1. :k;m o"ulk)8" " uln — K = ; o"8" " uln — K.
z[n] hn]
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Convolucién discreta. Ejemplos

ylnl =x[n] = h[n] = > x[klh[n — k]
k=—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.
x[k] hln]
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Convolucién discreta. Ejemplos

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

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

ylnl =x[n] = h[n] = > x[klh[n — k]
k=—oo
x[n] =a"uln], a # B, oo - oo .
x[k] hik]
ak‘ 6’:
%&TT??QQk cco$TT?9?Q'k
hln — k) [k +n]
5(#’0 g(kin)
"QQ??TTOCCCk TT?‘PQQ"'k
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Convolucién discreta. Ejemplos

oo

ylnl =x[nl  hln] = > x[Klh[n — K]

k=—o00

X[n] :a”u[n], O‘#ﬁv oo K ek oo Kok
bl =A"u[r], O<af<t. = > ofulklp u[nfk]:kggaﬁ uln — K.

k=—o0

z[k] hik]
a* B*
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Convolucién discreta. Ejemplos

oo

ylnl =x[nl  hln] = > x[Klh[n — K]

k=—o00

X[n] :a”u[n], O‘#ﬁv oo K ek oo Kok
bl =A"u[r], O<af<t. = > ofulklp u[nfk]:gaﬁ uln — K.

k=—o0
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Convolucién discreta. Ejemplos

oo

ylnl =x[nl  hln] = > x[Klh[n — K]

k=—o00

X[n] :a”u[n], O‘#ﬁv oo K ek oo Kok
bl =A"u[r], O<af<t. = > ofulklp u[nfk]:gaﬁ uln — K.

k=—o0
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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.

en <0, yn]=0

yln]
. gn- n-
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k=0
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Convolucién discreta. Ejemplos

[e'<]

x[n1:{1’ e h[n]:{an’ o<nge [IZHOININI 3 Hrn -

0, resto 0, resto

h[n]
M{TT?QQOHL,
2 3 4 5 6
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Convolucién discreta. Ejemplos

[e'<]

x[n1:{1’ e h[n]:{an’ o<nge [IZHOININI 3 Hrn -

0, resto 0, resto

h[n]
M{TT?QQOHL,
2 3 4 5 6

M.A. Martin Fernandez (ETSI Telecom.) Sistemas Lineales 7/15



Convolucién discreta. Ejemplos

[e'<]

x[n1:{1’ e h[n]:{an’ o<nge [IZHOININI 3 Hrn -

0, resto 0, resto
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Convolucién discreta. Ejemplos

x[n1:{1’ i h[n]:{an’ o<nge |NTHOIINT 2 M

0, resto 0, resto
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—l&)1234567
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Convolucién discreta. Ejemplos

x[n1:{1’ i h[n]:{an’ o<nge |NTHOIINT 2 M

0, resto 0, resto

{hm
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—l&)1234567
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Convolucién discreta. Ejemplos

[e'<]

ylnl = x[nl = h{n] = > x[K]h[n— K]

k=—oc0
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Convolucién discreta. Ejemplos

[e'<]

ylnl = x[n]«hin] = > x[klh[n - K]

1, 0<n<4 a” 0<n<6
x[n] = . bl = i
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Convolucién discreta. Ejemplos

= hln] = Klh[n — K
1, 0<n<4 ol 0<n<6 ylnl = x[n]«hin] = > x[klh[n - K]
x[n] = . hin] = P
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Convolucién discreta. Ejemplos

= h[n] = klh[n — k
1 Deped w 0<n<e [VM=xAlxhin = 37 x(klin— K]
x[n] = , hin] = k=—oo
0, resto 0, resto
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Convolucién discreta. Ejemplos

oo
1, 0<n<4 a’, 0<n<6 yinl = xn} « hin} = Z x[k]hln = k]
=340 =TS0 g =t =12 koo
0, resto 0, resto
(k]
hk]
TTTTH_i H{TT?Q’QOHL
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Convolucién discreta. Ejemplos

oo
1, 0<n<4 o' 0<n<e |YII=xlolxhin]= " x[khln— K]
=90 oo M= resto K
0, resto 0, resto
z[k]
hlk]
1 aF
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Convolucién discreta. Ejemplos

hln — k]

n
{)—o—o—o—o—g—o—o—o—o—Q—Q—?—k- e0<n<d, ylnl= 3 ot = A5
o
n—6 {n>4 —4_nt1

ylnl = x[n]«hin] = > x[klh[n - K]
k=—oc0
hlk]
s [f¢c¢co ook
-1 (l) 1 2 3 4 5 6 7
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1—ant!

4
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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)
N T [ 2000 oo
16 1 2 3 4 5 6 7
en <0, yn]=0
o2 e ¥ 7 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] , \ )
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en—6>4=n>10, yn]=0
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Convolucién discreta. Ejemplos

Ejemplo 4 o
x[n] = 2"u[—n] yIn = x{n] = h[n] = > x[K]h[n — K]
hin] = ufn] f=mee
x[n] hn]
e ,, IR
-5 —4 -3 -2 -1 & 1 2 3 -2 -1 (S 1 2 3 4 5
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Convolucién discreta. Ejemplos

Ejemplo 4 o
x[n] = 2"u[—n] yIn = x{n] = h[n] = > x[K]h[n — K]
hin] = u[n] e
z[k] hn]
o k e
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Convolucién discreta. Ejemplos

Ejemplo 4 o
x[n] = 2"u[—n] yIn = x{n] = h[n] = > x[K]h[n — K]
hin] = ufn] f=mee
z[k] hik]
o k INE
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Convolucién discreta. Ejemplos

Ejemplo 4 00
x[n] = 2"u[—n] yIn = x{n] = h[n] = > x[K]h[n — K]
ln] = uln] o
[k] ‘Lh[k]
o Q ? T o—O0—0 k o—0 k
-5 —4 -3 -2 -1 & 1 2 3 -2 -1 1 2 3 4 5
i hlk +n]
[ k
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Convolucién discreta. Ejemplos

Ejemplo 4
x[n] = 2"u[—n]
h[n] = u[n]
alk]
o
0 o9 ¢ T — ®
S e
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yIn] = x[n] « h(n]
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Convolucién discreta. Ejemplos

Ejemplo 4 o
x[n] = 2"u[—n] y[n] = x[n] * h[n] = Z x[Kk]h[n — K]
hin] = u[n] e
z[k] hik]
ok 1
PO k e
-5 —4 -3 |-2 -1 1 2 3 -2 -1 (S 1 2 3 4 5
hln — k]
i
)
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yln]
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Convolucién discreta. Ejemplos

Ejemplo 4 00
X[n] = 2"u[—n] yln = x[nl«hin] = > x[k]h[n — K]
hln] = uln] e

o—o0—0
-5 —4 -3 —2 -1 12 3 21 b 1 2 8 4 5
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en<0, yln]= 35 2+ =2nt
koo
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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 9 T o—O0—0 k o—0 k
-5 —4 -3 -2 -1 12 3 20 b1 2 3 4 5
hln — k]
1
o—0—
y[n]
2 .n<07y[n]:_fj ok = gnt1
. ! onZ[Ly[n]:i‘Qk:Q
5o T "
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Convolucién discreta. Ejemplos

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

h[n]

SN A SR A '
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Convolucién discreta. Ejemplos

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

h[n]

S A PSR Al '

y[n] = x[n] * h[n] = h[n] * z[n] = i hlklz[n — k]

k=—00
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Convolucién discreta. Ejemplos

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

0, resto
z[n) hin]
:;%Tiﬁi’wcn Cclgff?????m??????’mn

y[n] = z[n] * h[n] = h[n] * z[n] = i hlklz[n — k]

k=—00

yln] = oln] % hinl = 3> efklhln - K

(=—00

0, resto
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Convolucién discreta. Ejemplos

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

hlk]
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Convolucién discreta. Ejemplos

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

hlk]

SN A PSR A ' LS
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Convolucién discreta. Ejemplos

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

hlk]

SN A PSR A ' LS

z[n — k]
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Convolucién discreta. Ejemplos

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

hlk]
: ocﬁ;???‘i’??ooc?‘f????m k
2 7 1 16
en<2 yn=0 z[n — k]
! k
n—>5 7‘7 0

- i

—O—(lj n
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Convolucién discreta. Ejemplos

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

hlk]

SN PN Tl A P

zn — k]
T ooooot

i
VO

2

1]
? n
12 n
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Convolucién discreta. Ejemplos

resto

en<2 yn=0

e2<n<T, yhl=31
k=2

5

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

M.A. Martin Fernandez (ETSI Telecom.)

n—1

1=13—-n

z[n — k]

o
o
Lo
Lo
o

o<n<s o [1, 2<n<7i1<n<ts
’ )0, resto
hik]
1 k
OCECI?T??TWE????EOC

=

o
o

1
f———er-—----3 O

|

-
=
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Convolucién discreta. Ejemplos

1, 0<n<5 1, 2<n<7,11<n<16
Xl =< o . il =

resto 0, resto
hlk]
SR G NG i
—o—o—(g—cz 70—0—011 wo_o_,
en<2 yn=0 z[n — k]
. n:h e .
s OUR Y AL
'Singm*y[”]:7Z~]:137n 0 n—->5 n
e11<n <12, y[n] =: yln] . :
4\) D :
3 3
2
4l T
IS S T 0w oot
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Convolucién discreta. Ejemplos

2<n<7,11<n<16
resto

17
07

0<n<5
resto

;. hln] = {

hlk]

“iﬁcz????

en<2 yn=0

e2<n<7, ynl= 5 l=n-1 1 k
<n <7l =3 ool TITR T o000 b
7 _5
e8<n<10, ylnl= > 1=13-n 0 " "
k=n—. I
yln] [
011 <n<12, yn]=: 6 |
595 |
I
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Convolucién discreta. Ejemplos

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

hk]
0 0 A AN 00 A A N
40_0_%_02 . - "
en<2 yn=0 z[n — k]
. n:n —n— ) )
pErEn T oot PIRTRT oo
-8§n§]0,y[n]:72}:13771 0 n=>5 n
e11<n <12, yn]=3 yln] . :
e13<n<16 yfn)= X 1=n-10 4 oo 4 )
e 3 3333
2
? n
2 ;

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



Convolucién discreta. Ejemplos

resto

1, 0<n<5

. il = {;

2<n<7,11<n<16
resto

"
e2<n<T, ynl=l=n—1
k=2
7
e8<n<10,ynl= > 1=13—-n
k=n—-5

011 <n<12, yn]=:
n
e13<n<16, ynj= > 1=n-10
k=11

16
e17<n<2l, yln]= 3 1=22-n
k=n-5
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Convolucién discreta. Ejemplos

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

hlk]
1 .
OCEC???T??OOO??T???OC 5
2 7 11 16
en<2 ynl=0 wln — k]
e2<n<T7, yhl=31=n-1 1?? k
k=2 O0—0-0——0
7 o n—>5
e8<n<10,ynl= > 1=13-n
k=n—5
yln]
011 <n<12, yn]=3 6 6
. 595 595
e13<n<16, ylnj= > 1=n-10 4 4 4 4
k=it 3 3333 3
e17<n<2l, yhj= > 1=22-n 2 2
k=n-5 IT Tl
en>22 y[n|=0 n
12 7 10 13 16 22 n
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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 PSR 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
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Convolucién discreta. Ejemplos

Ejemplo 6
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Convolucién discreta. Ejemplos

Ejemplo 6
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Convolucién discreta. Ejemplos

Ejemplo 6

z[k]
2
1 1 1
Li
-2 -1 1
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Convolucién discreta. Ejemplos

Ejemplo 6

z[k] hk]
2
1 1 1 1 1 1
k k
—O0—0—
-2 -1 1 ) 2 3 4 5
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Convolucién discreta. Ejemplos

Ejemplo 6

-2 -1

M.A. Martin Fernandez (ETSI Telecom.)

Sistemas Lineales
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e Convoluciones continuas
@ Definicién y Propiedades
@ Ejemplos
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Convolucién continua. Definicién y propiedades

Definicion

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

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

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

h(t)

M.A. Martin Fernandez (ETSI Telecom.)
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Convolucién continua. Ejemplos

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

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

h(t)
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Convolucién continua. Ejemplos

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

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

h(7)
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Convolucién continua. Ejemplos

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

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

z(T) h(r)
1 1
ot

T T

To 0

h(T+1)
1

-

-t '0
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Convolucién continua. Ejemplos

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

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

z(T) h(r)
1
e—ar
T T
0 0
h(t—T) h(T +1t)
! 1
T T
t -t '0

M.A. Martin Fernandez (ETSI Telecom.)

Sistemas Lineales

13/15



Convolucién continua. Ejemplos

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

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

z(T) h(r)
1
oor
T T
0 0
h(t—T)
1
-
t<0
! el <0, =0
: o) t<0, y(t)
I
| t
t
0
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Convolucién continua. Ejemplos

= h(t) = h(t —
)= e &5 Y = x() <) = [~ x(r)h(t = r)ar
h(t) = u(t)
z(T) h(r)
1 1
0
h(t—T)
50
: et <0, yit)=0
:y(t) et >0, y(t) = fUL e dr = 71’“{?“
‘ t
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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 1
\ e
T T
0 0
h(t+ 7)
1
.
Tso
: et <0, yit)=0
”(‘)1 0t>0, y(t) = [leoTdr = =
|
|
l ¢
t
0
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Convolucién continua. Ejemplos
Ejemplo 1

= h(t) = h(t —
)= e &5 Y = x() <) = [~ x(r)h(t = r)ar
h(t) = u(?)
z(T) h(r)
1 1
e
0 0
h(t—T)
1
>0
! et <0, y(t)=0
y(®) : et >0, y(t) = fUL e dr = 71’“{?“
| t
t
0
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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)={0 , h(r)z{

resto 0, resto

a(t) ot P()
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
x(t)=< " h(t)=<"
() {0, resto ’ (0 {0, resto
2(t) oph hO)
1 t
t t
lo T To o

y(t) = z(t) « h(t) = [ a(r)h(t — T)dr

oo
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
x(t)=< " h(t)=<"
() {0, resto ’ (0 {0, resto
z(t) oph h®)
1 t
t t
lo T To o

y(t) = x(t) « h(t) = [7_a(T)h(t — T)dT
y(t) = x(t) * h(t) = h(t) x 2(t) = [*_h(7)x(t — 7)dT
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
t) = ’ h(t) = ’
x(1) {0, resto ’ (0 {0, resto
oph hO)
t
T t
To 2T

y(t) = x(t) « h(t) = [7_a(T)h(t — T)dT
y(t) = x(t) * h(t) = h(t) x 2(t) = [*_h(7)x(t — 7)dT
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
t) = ’ h(t) = ’
x(1) {0, resto ’ (0 {0, resto

o BT

y(t) = x(t) « h(t) = [7_a(T)h(t — T)dT
y(t) = x(t) * h(t) = h(t) x 2(t) = [*_h(7)x(t — 7)dT
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
t) = ’ h(t) = ’
x(1) {0, resto ’ (0 {0, resto

o BT

y(t) = x(t) « h(t) = [7_a(T)h(t — T)dT
y(t) = x(t) * h(t) = h(t) x 2(t) = [*_h(7)x(t — 7)dT
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Convolucién continua. Ejemplos

X(t):{1, 0<t<T7 h(t):{t, 0<t<T

0, resto 0, resto

ok BT

0 2T

, in ,

t—=T t

y(t) = z(t) * h(t) = [7_a(r)h(t — T)dT
y(t) = x(t) * h(t) = h(t) x 2(t) = [*_h(7)x(t — 7)dT
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
t) = ’ h(t) = ’
x(1) {0, resto ’ (0 {0, resto

o BT

=

et <0, y(t) =0 z(t—7)

y(t)
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Convolucién continua. Ejemplos

1, 0<t<T h(t):{t, 0<t<T

0, resto ’ 0, resto
)
E—
T T
0 or
et <0, y(t) =0 z(—7)
1
'{:ig‘go S0<t<T, y(t) = [frdr =1 J
.
t-r
y(t)
\
|
|
|
T2/2 |
5 :
0tT
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Convolucién continua. Ejemplos

1, 0<t<T h(t):{t, 0<t<T

K
0, resto 0, resto
ord BT
-
T T
0 P
et <0, y(t)=0 2(f—1)
L Jt>0 SO0<t<T, y(t) = [lrdr =L !
—T<o0 SHYW=loTdr=5
.
t—T >0, ¢
{tng =T <t<2T, y(t) = [/ rdr =T — 317 P
) y(t) |
37%/2 + !
|
T2/2
t
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Convolucién continua. Ejemplos

1, 0<t<T t, 0<t<T
x(ty=14" . hy={7"
0, resto 0, resto
IO
-
T T
0 2
et <0, y(t) =0
0 2
{iirgo SO0<t<T, yt) = [rdr =2
{2;12; O L ci<om gty = [y rdr =T - 472
{zi;lg gy 2T <ES3IT, y(t) = [P rdr = 4T — 1% + 372 31%/2
T2/2

14/15
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Convolucién continua. Ejemplos

x(t) = 1, 0<t<T h(t) = t, 0<t<T
0, resto ’ 0, resto
ok (D)
.
T T
0 o7
et <0, y(t) =0 o(t—T)
1
'{:ig‘go S0<t<T, y(t)= [rdr="15
-
t—T >0,
.{t§2T> =T <t<2T, y(t) = [}, rdr =T — 112 " =T
T ’ y(t I
{ﬁfilgn =2 <t<3T, y(t) = [Fprdr =tT— 42 4 312 3T7/2 :
ot —T>3T —t>3T, y(t) =0 3
|
T2/2 |
Lt
i i i
o 17 o1 3Tt
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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)
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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)
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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)
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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)

x(7) h(T)
1 1
627
T T
lo 0 3
h(T +1)
1+
-
0 3-t
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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)

x(7) h(T)
1 1
27
T T
0 0 3
h(t—7) h(T +1)
1 .
T T
t—3 0 0 3-t
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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
0 To 3
h(t —T)
1
.

et —-3<0=t<3, yit) = ]f;j eTdr = %62(173)
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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
621’
T T
0 To 3
h(t —T)
1
-

et —-3<0=t<3, yit) = ]f;j e*dr = 562(173)

1
et —-3>0=1>3, yt)=[° dr=1
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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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