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An English Translation:

Applied Mathematics

1

Let » and a > 0 be a positive integer and a real number, respectively, and consider a C®

function f(z) defined on the infinite interval (—oo, 00) and satisfying

lim |z|*f(z) =1.
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Let k£ < n be a positive integer. Write the Fourier transform for the kth-order derivative
F# () of f(z) as
F 1 / * (k) iz g R
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and let fo(¢) denote the Fourier transform of f(z). Moreover, suppose that liI:El ||+ £ ()
TFTO0

exists for any positive integer j < n. Answer the following questions.

(i) Show that a necessary and sufficient condition for f{z) to be integrable on the

infinite interval (—oo, 0o}, that is, for the improper integral
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to exist is a > 1.
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(ii) Show that wgrfw |2 F*] 9 ()| jl:[o(a + 7).

(iii) Show that f*)(z) is integrable on the infinite interval (—co, c0) when @ > 1.
(iv) Express f(€) in terms of fo(£) when a > 1.

(v) Show that fi(£) is of class C*™ when a > £ + 1 for a positive integer £.



