
562 Chapter 10 Laplace Transform Methods

We say that f is piecewise continuous for t = 0 if it is piecewise continuous on
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FIGURE 10.1.2. A short table of
Laplace transforms.

every bounded subinterval of Œ0;C1/. Thus a piecewise continuous function has
only simple discontinuities (if any) and only at isolated points. At such points the
value of the function experiences a finite jump, as indicated in Fig. 10.1.3. The
jump in f .t/ at the point c is defined to be f .cC/! f .c!/, where
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Perhaps the simplest piecewise continuous (but discontinuous) function is the
unit step function, whose graph appears in Fig. 10.1.4. It is defined as follows:
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Because u.t/ D 1 for t = 0 and because the Laplace transform involves only the
values of a function for t = 0, we see immediately that

ˇfu.t/g D
1

s
.s > 0/: (20)

The graph of the unit step function ua.t/Du.t ! a/ appears in Fig. 10.1.5. Its jump
occurs at t Da rather than at t D0; equivalently,
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Example 8 Find ˇfua.t/g if a > 0.

Solution We begin with the definition of the Laplace transform. We obtain
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consequently,
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.s > 0, a > 0/. (22)
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FIGURE 10.1.3. The graph of a
piecewise continuous function; the
solid dots indicate values of the
function at discontinuities.

u (t)

t

(0, 1)

FIGURE 10.1.4. The graph of the
unit step function.
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FIGURE 10.1.5. The unit step
function ua.t/ has a jump at t Da.


