NOTE:

Example 7.4. Find the Laplace transform X of the function
x(t) = —e “u(—1),
where @ is a real constant.

Solution. Let s = 6+ jo, where ¢ and o are real. From the definition of the Laplace transform, we can write

X(s) = E{—e"” (—t)}(S)

_/ e dt

‘) use u to change limsts
:/ —e et

) Combine exponentials

_/ —(s+a tdt
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In order to more easily determine when the above expression converges to a finite value, we substitute's = 6 + jo.
This yields
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Thus, we can see that the above expression‘only converges for ¢ +a < 0 (i.e., Re(s) < —a). In this case, we have

X(5) = (o7 ) 1= 0 i Re(s)<-a
1
T sta

Thus, we have that Note: We must specify thys

/ f‘eglon of Coavergence since

— for Re(s) < —a. .S+a is agt correct for all SEC

rewrite in terms of s CS=O'+J1.U>
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The region of convergence for X is illustrated in Figures 7.3(a) and (b) for the cases of @ > 0 and a < 0, respectively.
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Figure 7.3: Region of convergence for the case that (a) a > 0 and (b) a < 0.
diftecent some  difterent (and 4his fs cribieal for "nwﬁbol;m{ﬁ
Edition 2020-04-11  +° a; B (_‘L {Ah foc 'R-;(s‘);:é' Copyright © 2012-2020 Michael D. Adams -
Exomple 7.3 ‘e u(:l:) (S ~
Example 7.4 ' e’"u"*’ ) e L 'F""R"’s) 4-8.'

% |S+a N

K R e



