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1. Introduction
In view of [27], we define Hankel type transform as

FG) = (o 9)) = [ )= B, ply) g0 dy, x €R,. = (0,00) (L1)

if the integral converges in some sense (absolutely, improper, or mean convergence), where J;_z (x)is the Bessel type function of
the first kind [1]. According to [27] if Rela — §) = —1, then the Hankel type transform is an automorphism of L,(R, ) and its
inverse on L, (R, has the symmetric form

gG) = (H,57) ) = [T Gy)**# J,_g(xy) FG) dy.x €R, Rela—p) > —1- (1.2)
Following [13,22], we define the extended Hankel type transform as
FG) = (Hapa)ld = [T Cy) ] gmley) g0 dy, (1.3)

Rela —f) = -1, Rela —f) = —3.-5,.. .. xeR,1-2m=Rela—fl=-2m—-1 m= D,wherefg_ﬁm[x} is the

truncated (or “cut”) Bessel type function of the first kind and is defined as
RLIE: z—f+2k

Jogm ) = Jra—ﬁ[x} - E?&%%J

where ,1 —2m =Rela — ) = —2m —1,m =0

and the integral is understood in L, sense. The extended Hankel type transform (1.3) is a bounded operator in L,{R.] and its

inverse, also a bounded operator in L,(R, ]}, has been proved to have the form (see [12])

(1.4)

Q(J-'} = —x_zﬁﬂx-’-'zﬁ .rnmij’}a+ﬁf—a—aﬁ,m+1(xy} f(j-’} dy, (1.5)
x€R,, 1-2m>Rela—f)=-2m—1 m=>0, D, =—
Formula (1.5) can be rewritten in the equivalent form, symmetric to formula (1.3). In fact, if we put

_ [f&) . x e [1/N, N] (1.6)
i) { 0, otherwise '

Then £, (x) tends to f{x) in L,(R.) norm. Therefore if gy (x) is the inverse of the extended Hankel type transform (1.5) of
fir (), then gy, (x)tends to g{x) in L, (R, Jnorm. By using the relation

S g s () = —28] 5 () Rela — f) > —2m—Lm 20, (1.7)
we have
d N
ov () = P [G) ) g C) £O) ay
L."I:N
= [}, G o gmCey) F ) dy. (18)
Therefore,
90 = (Hopf)G) = 7 Gy)* Jogm Gey) £ Q) dy, (1.9)

1—2m =Rele — f) = —2m — 1,m = 0, wherethe integral is understood in L sense.
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