ECE 311 - Homework #9

Convolution
Find y(t) = x(t) ** h(t)
1) X(t) = u(t)
h(t) = 3e%tu(t)
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X(t) (blue) and h(t-tau) (red) att =-0.5
Sweep the red line to the right, multiply, and compute the area enclosed (integrate)

yy =|" x(@)-ht-1)-dv
y) =]~ u(x)-3eDut-1)- dv

yt = [ 3e5¢9 de

Y = [ 35 - dv (>0
t

y(t) =3e%. (%eﬂ 0 t>0

y(t) =3e . (§e5t - g) t>0

y(O) =2(1-e)-u(®)



2) X(t) = u(t)
h(t) = 2u(t)
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X(t) (blue) and h(t-tau) (red) att =-0.5
Sweep the red line to the right, multiply, and compute the area enclosed (integrate)

yy =|" x(@)-ht-1)-dv

y) =" u@-2ut-1)-dv

y = 2-dt £>0
y(t) = (20)} t>0
y(t)=2t—0 £>0

y(t) =2t - u(t)




3) X(t) = etu(t)
h(t) = 2e2tu(t)
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X(t) (blue) and h(t-tau) (red) att =-0.5
Sweep the red line to the right, multiply, and compute the area enclosed (integrate)

yy =|" x(@)-ht-1)-dv
y) =" e~u(r)- 262 Iu(t-1) - de

y(t) = ; e - 2829 . dr t>0
y(t) = ; e"-2e%.e%.dt t>0
y(t) = ; 2e2.e7.dt t>0
y(t) =2e72 - (%) t>0
y(t) =2e-(e'-1) t>0

y(t) = (267 = 2e*)u(t)



