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8.1 Laplace Transform of a Signal

The Fourier transform of a continuous-time signal x(t)
was defined by

X(w) = f: x(t)e1tdt, —o < t < o0

However, some common signals have no Fourier

transform in general sense, l.e., u(t). In this case, an
exponential convergence factor e*tcan be added to the
Integrand, where o Is a real number, and it leads

X (@) = j"; X(t)e~i“e=otdt, —o0 < t < oo



8.1 Laplace Transform of a Signal

The previous formula can be rewritten as
X (o + jw) = j X(t)e e+ i9tdt, —o0 < t < oo

Let s=o+jw, one gets

X(s)=[ x(tjestdt,~co<t<oo

The above formula is called Lap/ace Transform




8.1 Laplace Transform of a Signal

X(s)=[ x(t)estdt,~co<t<oo

x(t) = i C+_joo X (s)e*ds
272'] C— Joo

c Is any real number for which the path s=c+j w lies in the region of

convergence of X(s), and the inverse Laplace Transform is
evaluated along the path s=c+jw
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