CONCEPTUAL ToOLS By: Neil E. Cotter ROSETTA STONE METHOD

CONVOLUTION
IMPULSE OR DELTA FUNCTION

Convolution of impulses

TooL: Discrete-time convolution may be calculated as a continuous-time convolution by
treating each sample x[n] as an impulse x[n|8(r —n) that fires at time 7 = n and has

area x|n/.

Graphical view:

x[n]o(t —n)
x[n] TX[H]
r = 1
n n
TooL: An impulse function convolved with an impulse function is an impulse function.
5(1)%8(1) = / 5(1)8(1 — 7)dt = 5(1)
Graphical view:
(1) * (1) = a(1)
t t t
TooL:  An impulse function at time ¢ = a convolved with an impulse function at time ¢ = b,

gives an impulse at time ¢ = a+b.

S(t—a)=8(1—b) = /_w §5(1—a)8(t — (1—b))dt = 8(1 — [a+D])

Graphical view:
5t —a) . 5t — b) - 5t —[a +b])

a b atb



https://ctools.ece.utah.edu/RosettaStoneMethod/_RosettaStoneMethod.htm
https://ctools.ece.utah.edu/
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85(1)+8(1) :/m 8(2)8(1 — t)dt = 8(1)
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Tool:	Discrete-time convolution may be calculated as a continuous-time convolution by treating each sample   TexMaths12§display§x[n]§svg§600§FALSE§ as an impulse   TexMaths12§display§x[n]\delta(t-n)§svg§600§FALSE§ that fires at time   TexMaths12§display§t=n§svg§600§FALSE§ and has area   TexMaths12§display§x[n]§svg§600§FALSE§.

Graphical view:



Tool:	An impulse function convolved with an impulse function is an impulse function.

  TexMaths12§display§\delta(t) * \delta(t)
=\int_{-\infty}^{\hspace{1 pt}\infty} \delta(\tau) \delta(t-\tau) d\tau
= \delta(t)§svg§600§FALSE§

Graphical view:





Tool:	An impulse function at time   TexMaths12§display§t = a§svg§600§FALSE§ convolved with an impulse function at time   TexMaths12§display§t = b§svg§600§FALSE§, gives an impulse at time   TexMaths12§display§t = a + b§svg§600§FALSE§.

  TexMaths12§display§\delta(t-a)*\delta(t-b)
= \int_{-\infty}^{\hspace{1 pt}\infty}\delta(\tau - a)\delta(t-(\tau - b)) d\tau
= \delta(t-[a+b])§svg§600§FALSE§

Graphical view:





