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Figure 5.7: Shifting and translating a function

To translate a function, however, we must truncate and shift the function as shown
in Figure 5.7 (c). This involves shifting the original function and multiplying by a
shifted unit step, g(t−a)1(t−a). The Laplace transform of a translated function

L [g(t−a)1(t−a)] =
∫ ∞

0
e−stg(t−a)1(t−a)dt

can be evaluated by first recognizing that the lower limit of the integral can be
changed from 0 to a without loss of generality. This is because the translated func-
tion will be zero until t = a. Additionally, a substitution can be used to facilitate
integration, t̃ = t−a (dt̃ = dt). In the shifted time scale, t̃, the bounds of integration
are 0 to ∞ (i.e. at t = a, t̃ = 0). The resultant integral is

L [g(t−a)1(t−a)] =
∫ ∞

a
e−stg(t−a)1(t−a)dt

=

∫ ∞

0
e−s(t̃+a)g(t̃)1(t̃)dt̃

= e−as
∫ ∞

0
e−st̃g(t̃)dt̃

= e−asg(s) .

Notice that the last form of the integral is compose of the term e−as times what
appears to be the Laplace transform written in terms of t̃ instead of t. Also, the
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