: ?iﬁ B

MELLIN TRANSFORMS FROM FOURIER TRANSFORMS]

by

Herman Rubin
Purdue University

Mimeograph Series #81-14

Department of Statistics
Division of Mathematical Sciences

May 1981

]This research was supported by Army contract # DA80-K0043.



MELLIN TRANSFORMS FROM FOURIER TRANSFORMS

by
Herman Rubin
Purdue University
ABSTRACT
Let F be of bounded variation, Fits Fourier-Stieltjes transform.
Then if 0 < R (a) < 1, we obtain an explicit formula for f)x_udF if that
-

integral exists,and if R (a) = 0, a # 0 > we give an explicit Timit

for the integral with no restrictions.



Let F be of bounded variation, ? its Fourier-Stieltjes transform.

Then
Theorem 1: If 0 < =g (a) <1 and [x]™* is F-integrable,
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Theorem 2: If R(a) = 0, o # 0, and (s,0) approaches (0,0) through

positive pairs such that §° is bounded, then
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1.3 1l
The results of the abstract follow easily, since e2"'® # 72710
and since the argument of 6~ can be made arbitrary.

We recall the following results from classical analysis: Let

R(a) >0, () >0, R(t) > 0, p not zero or a negative real number.

Then without using analytic function theory, we can show that
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where the powers are all prinéipal, i.e.; if w = e", v of imaginary part

less than r in magnitude, then w' = eV,



Let us now demonstrate the theorems. For the first, from (A)

(1) 77 = 517¥57-é x"% x|,
and hence
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since the right side is absolutely integrable in all variables. Now if
y # 0 and ®(-a) = A, the inner integral_is bounded by Cxlyl'x,- Thus we
can use the bounded convergence theorem and (B) to obtain
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ra >(e2"‘°‘fy S4F(y) + e BT 10 ,f ly| %dF(y)).

If R (a«) = 0, it can be shown that the inner integral in the last ex-
pression of (2) is bounded, but no convergence is possible as ¢ - 0 .
However
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and the inner integral is equal to I'(o+a)r(1-o-a)(s-iy) ° % Thus

(5) oy L2 1 f e War(y)at - 679 %F103]

= [ (8-1iy) 7 %F(y).
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The result then follows from the continuity of the gamma function and the

application of the bounded convergence theorem to the right side of (5).



