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Calculate the generalized derivative of the functions plotted in 1.1a.

For 1.1a,
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14
{ I t
-2 - 0 1 2
(a)
. . . . dx(t) . -

Per section 1.1.6, the generalized derivative of x(z) is o + [x(t1 ) — x(t, )}5(t —1,).
For ¢ <-2, we have a regular derivative, i.e., slope, dx(1) =0.

For ¢t =-2, we have a discontinuity. So,
[ x(t) = x(6) |8t =) = x(-2") = x(-27) |6t = (-2)) = [1-0]5(t +2) = 5(¢ + 2).

dx(t) _
dt

For -2 <t <-1, we have a regular derivative, i.e., slope, 0.

For ¢ = -1, we have a discontinuity. So,
[ x(t) = x(6) |8t =) = x(-1") = x(=1") |6t - (-1)) =[2-1]6(t + D) = 5(¢ +1).

dx(t)
dt

For -1 <¢ <1, we have a regular derivative, i.e., slope, 0.

For =1, we have a discontinuity. So,
[ x(t) = x(6) |6t 1)) =| x(1") = x(1") [6(t = 1) =[1-2]5(t = 1) ==5(¢ ~ ).
dx(t) _ 0

For 1 <t <2, we have a regular derivative, i.e., slope,

For ¢ =2, we have a discontinuity. So,
[ x(t) = x(6) |6t 1) = x(2") = x(27) [6(t -2) =[0-1]6(t —2) ==5(¢ - 2).

For ¢ > 2, we have a regular derivative, i.e., slope, dx(?) =0.

In summary,

BI04 [x(1) - 680 ~1) =50t + D+ 50+ -5 -2) - 5t -2)




