CERTAIN THEOREMS ON THE GENERALIZED FOURIER TRANSFORM
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A particular kerncl, first considered by BuaTwacar [2] as a gencralisution of the
Foumer transform discussed by Watsow [!] is examined and variouas of its properties i
as well as the differential equation ¢ satsfies arc given, =

1. Introduction. The function g,y (x) was defined by G.N. Watson {% (/)] in 1931 by
the integraf refation ")
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-|- another term with g and v inlerchanged ;
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He showed (without proof} that it is a synunetric Fourier kernel.

Later K. P. Baatnacar % (7), (#)] in 1953 and 1954 investigated in some detail the
properties of this kernel and extended it to # parameters and defined
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1) The integral fju ) J.-(%) 17 df was originully evaluated by C. V. H. Raa. See Messenger of Maths.,

47, (1918), 134 - 7. Also see Bessel Functions by Warson, (1922) 437,
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where R (ux—lr 7) =0, (K= 1,2,...,#) and the p's may be permuted among themselves.

in 1961, Cuaries Fox [¥] showed that the G-Function as defined by C.S. Mener [1] isa
synunetric FouriEr kerncl. For certain values of the parameters the kernel degenerates into
the kernels of BaatNaGan, buf he did nof investigate the properties of this kernel. In the
present paper, the author has proved certain properties involving the generalized transforms.
The following results can be proved easily !
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The infinite serics above arc convergent as can be seen casily by taking the asympiotic va-
lues for large . ‘

The MeLtaN transform of wy oo, (x) is
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2, Theorem 1. If 1<=p<2, j=1,2; (z‘)ELJJ (0, o) and
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provided the integrals exist and f. ; (1) is contimious.

Proof. Here
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which proves the thecrem.

Assuming that the integrals in (2.1} are absolutely convergent, the change in order of
integration will be justified, if the integrals in (2.2) are absolutely convergent,

In particular if we take r = 5 = 1, then we arrive at Mirra’s thecrem [*] as
m o}
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which may be called the Parseval theorem for the generalized transform ’E;)ul,...,|;,n (x). Result (3)
can be proved by an application of PARSEVAL's theorem.

3. Theorem 2. Lef
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(3.4 let (/) (ap)™ ClFJ'p,I s oy {ap) == F('i—)
(3.5) G @ {p) == flx).
Applying GoLpstEIN's theorem to (3.4) and (3.5) , we get
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On writing x for # and multiplying both sides by x&, it follows
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Interpreting with the help of (3.3), we get
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By ilsing the, property that ™ f(1) is Ry oo, » W get the desired theorem.

Cor(ii]ar‘y. In particular if we take # =\2, m=pu—4i— %, we arrive at the following
result ; L
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4, Differential equation satisfied by E:ul peer by (x)

From resuft (16), we have
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Repeating the same process, where differentiation under the sign of infegration is justifiable, we
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There is no pole of the integrand between the lines o = ¢ and ¢ = ¢ - 2, Hence shifling the
fine of integration from ¢ — ¢ -- 2 tog = ¢ from {4.1) and {(4.2), we obtain
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which is the differential equation satisfied by
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