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EXAMPLES OF CONVOLUTION IN CONTINUOUSTIME

Below are three examples of convolution performed explicitly as an integration. The
highlighted regions are values you might want to change and watch the effect on the filter
response.

ms:=103-sec  (haveto define thisin Mathcad)



Example: First order lowpass system (e.g., an RC circuit), input is a cosine switched on at
time zero. Find the response by convolution - "flip, slide and integrate”
t

fo=LlkHz (1) = cos 2pf . t) t=1ms  h(t)=—e'
\ c t
t:=0-ms, .ot
16 .
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t
y(t) = J x(a)-h(t-a)da by convolution
0-ms
. 0f A1 208 50205 ) - explt
Y ol (V) = ) t2 . > (cos<2pfct>+2pfct sm\prCt> exp\ t))
solution of differential equation
0.2
See - the convolution and
Y soi(t) the DE solution are
— 0 identical (the tracesfall on
o top of each other).
: : : : : Response climbs to steady

0.2, 083 167 25 333 417 5
state value.



Example: sine wave input to afilter tuned to the same frequency (i.e., resonance)

t

1T
f c .= 2.kHz X(t) = COS(Z'p'f C.t> t:=1-ms h(t) = ?-e t .COS<2-p-f C't>

t:= O-ms,i.. 51
16- c

X(t) 0

h(t)
kHz

t
y(t) = J x(a)-h(t-a)da

0-ms

0.5

The resonant response
builds during the transient

NOR portion.




Example: sine wave input to afilter tuned to a slightly different frequency (produces beats)

fo=2kHz  x(1) = cos<2-p-f C-t>
‘= . 1 i
fo=l2fc  t_1ms h(t)y=Ze! -cos<2-p-f o't>
t
t:= 0-ms, .ot
16
x(t) 0
| | | | |
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h(t)
kHz

t
y(t) :=J
0'ms

x(a)-h(t-a)da

0.4
0.2

y(t) 0

-0.2

-0.4

Some beating during the
transient portion, but
steady state is a sinusoid,
asusual.



