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7.3 - Operational Properties I

Theorem 7.3.1 First Translation Theorem

If Z{f(t)} = F(s) exists for s > ¢ and a is any real number, then

¥ f(H)} = F(s — a) .
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Find (a) £{F}  (b) L{e *'cos4dt).

Solution The results follow from Theorems 7.1.1 and 7.3.1.
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I don't like the curly brackets. But it's a matter of taste. Main reason I don't like it is because I
reserve {} brackets for sets.
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m Partial Fractions: Repeated Linear Factors
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m An Initial-Value Problem

Solve y" — 6y" + 9y = %>, y(0) =2, y'(0)=17.

Solution Before transforming the DE, note that its right-hand side is similar to the
function in part (a) of Example 1. After using linearity, Theorem 7.3.1, and the initial
conditions, we simplify and then solve for Y(s) = Z£{f(t)}:
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Definition 7.3.1 Unit Step Function

The unit step function % (1 — a) is defined to be Heavis "Jq ({- _a)

20t, 0=1<5

in terms of unit step functions. Graph.
0, t=35

(5,100)
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Theorem 7.3.2 Second Translation Theorem

If £{ (1)} = F(s) exists for s > ¢ = (, and a is a positive constant, then
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LZEIICRER A Boundary-Value Problem

A beam of length L is embedded at both ends, as shown in Figure 7.3.8. Find the
deflection of the beam when the load is given by
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