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Using Convolution

x(t) = &(t—t,+1)+ 6(t—t,+.5) + 5(t—t,) y(t) = h(t—t,+1)+ h(t—t,+.5) + h(t—t,)
A A
bttt :
tl_l tl—.S t, ty tl—i_1
y(t) = [ x(v)h(t=v) dv
= :6(v t,(+1)h(t—v) dv — h(t—t,+1)
+ [ 8(v—t,+.5)h(t—v) dv — h(t—t,+.5)
+ [ s(v=t,)h(¢=v) dv = h(t—t,)
y(t,) = h(t,—t,+1) + h(t,—t,+.5) + h(t,—t,)

= h(1) + h(.5)+ h(0)
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N=8 DFT
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The Meaning of Convolution

x(t) = 6(t—t,+1)+ 6(t—t,+.5) + 5(t—t,)

I Change of variables ¢t — v
x(v) = 6(v—t,+1)+6(v—t,+.5)+ 5(v—t,)
I Fliparoundy axis and shiftto therightbyt v — t—v

x(t—=v) = 6(t—v—t,+1)+ §(t—v—t,+.5) + 5(t—v—t,)

y(t) = [ x(t=v) h(v) dv
= [ S(t—v— t,+1) h(v) dv — h(t—t,+1)
+ [ s(t=v—t,+.5) h(v) dv — h(t—t,+.5)
+ | 8(t=v—t,) h(v) dv = h(t—t,)

y(t) = h(t—t,+1)+ h(t—t,+.5) + h(t—t,)

y(t;) = h(1) +h(5)+ h(0)
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The Meaning of Convolution
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The Meaning of Convolution

S5(t)+6(t—.5)+ 5(t—1)
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N=8 DFT

y(t) = [x(v)h(t=v) dv

= [ &(v—t,+1)h(t—v) dv — h(t—t,+1)
+ [ 6(v—t,+.5)h(t—v) dv - h(t—t,+.5)
+ [ 8(v=t,)h(t—v) dv S hit-t,)

= fx(t V)

= [6(t—v—t,+1)h(v) dv — h(t—t,+1)
+ [ s(t—v—t,+.5) h( ) dv - h(t—t,+.5)
+ fé(t ) dv ~ h(t—t,)
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Impulse Response
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Impulse Response
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Impulse Response
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Impulse Response
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Impulse Response

X (t-v) the earliest input value
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Impulse Response
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Impulse Response

the latest input value
that affects the output value y(t)

the earliest input value
that affects the output value y(t)
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Impulse Response
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Impulse Response
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Impulse Response
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Impulse Response
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Impulse Response
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Impulse Response
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