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unit step function 1(t̃) is constant and equal to one over the range of the integral.
Hence, translating a function by an amount a in the time domain is equivalent to
multiplying by e−as in the s-domain.

A rectangular pulse. Given the above discussion of translated functions, let
us look at a commonly occurring function composed of two translated step func-
tions of equal amplitude but opposite sign,

g(t) = A1(t− t1)−A1(t− t2) = A [1(t− t1)−1(t− t2)] .

The two step functions sum to create a rectangular pulse like the one illustrated in
Figure 5.8 (a). Each step function is translated or delayed. Using the previously
derived transform for translated function, the Laplace transform of g(t) is

L [g(t)] = A
[

e−t1s

s
− e−t2s

s

]
=

A
s

[
e−t1s− e−t2s] .

Figure 5.8: A rectangular pulse composed from the summation of two step functions

Example 5.1
Find the Laplace transform for the piecewise continuous function in Figure 5.9.

Solution. As we saw with the rectangular pulse we can compose piecewise
continuous functions using translation. The function starts as a ramp and then
plateaus. Mathematically, this entails canceling the effect of the ramp by oppos-
ing it with a ramp of opposite slope. The opposing ramp, however, is translated
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