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Chapter 4: Laplace Transforms

Section 4-8: Dirac Delta Function

While Heaviside functions are useful when considering forcing functions that can be switched on and off, how

would we deal with a forcing function that exerts a large force over a small interval of time (say a hammer
striking an object)? The answer is the Dirac Delta function.

There are many ways to define the Dirac Delta function. Rather than focusing
make use of the following properties:
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P 1. 0(t — a) = 0 whenever ¢ # a, in o-ﬂ‘er er-cjs , g(’t"ﬁ) ~ { . -f
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on its definition, we will

P 2 / 5(t —a)dt =1, and

P 3 /_Oo F@®)5(t — a) dt = f(a).

While the Dirac Delta function is not a real function as we think of them, it does a nice job of modeling

sudden shocks or large forces to a system. Before moving on, we’ll need to know how the Laplace transform
acts on the Dirac Delta function.

Example 79. Use the integral definition of the Laplace transform to show that Z{§(t —a)} = e~ **
whenever a > 0.
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Example 80. Solve
v +2y +2y=6(t—m7), y0)=1, ¢'(0)=0.
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gle)= X)) = 72 ?j(w)ﬂj < /(j)/%}*"(-/{m/iﬁ/}
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Similarly, by S4, F(s)= _S_, So pH)=tor(4),

J'&,a-f

hence T = z—{{ S+ g:@_%&yf(%)
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By 2,
Uc (t) P(4-¢c) = 1 {E’CSF(S)} L { 7TS(_c+/) +j.5
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