Convolution Properties

Properties of Convolution

Asocidivity
For any sgnasx(t), v(t), and w(t),

(x(® * v(0) * w(t) =x()* (v(t) * w()) .

Commutativity
X(t) * v(t) = v(t) * x(t) .
Didributivity with Addition
X@® * (v(t) +w@)=x(@) *v(t) +x() * w(t) .
Shift Property
X(t-C) *v(t-c)=X(t-0) * v(t) = x(t) *v(t-0) .
Derivative Property

If the signdl x(t) has an ordinary first derivative X (t ), the convolution x(t) * v(t) has an ordinary first
derivetive,
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Eéx(t)* v(t)g=x*(t)* v(t) =x(t)*v(t) .

If both x(t) and v(t) are differentiable then,
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o) V()= (1) v(t) -

I ntegration Property

Let x(-1)(t) and v(-1)(t) denoteintegrals of x(t) and v(t),

X(t)=g, x(1 )l and V()= v(1 )

Then,



Convolution Properties

[X@® * v(O] (D= xCO(E) * v(t) = x() * vED(D)

Convolution with the Unit Impulse

x(t) * d0) = d(©) * x(0) = x(t)

Convolution with the Shifted Unit Impulse

X() *d(t-c)= x(t- ¢ .



