5.2.11 Let f be a continuous function on [0,%) which equals zero outside the interval
[a,b]. Foreach A >0, define
F(A) = J.:e‘“ f (x)dx

By using Theorem 5.2.4, prove that F is infinitely often continuously
differentiable on (0,2). Remark: F is called the Laplace transform of f.

Proof of exercise 5.2.11:
0 b
F(1) = jo e f (x)dx = j e f (X)dx.
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By theorem 5.2.4, we have:

which is a continuous function of A.
Proceeding iteratively:
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For each n, d’F(4) is a continuous function of A. Therefore, we have that

n

F eC”(0,:0). Q.E.D.



