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1. The object of this note is to study the properties of a function
connected with confluent hyper-geometric functions which I have come across
while studying self-reciprocal functions.

In 1934 I* proved :

If f(z) is self-reciprocal for J; transforms, the function
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where Hy(x) is Stuve’s function of order v}, is self-reciprocal for J, trans-
forms.
Now, we know that the function
g tE e

is self-reciprocal for .J, transforms. Hence, putting
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for f(x) in (1.1), we get
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a process easily justifiable. Hence
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¥ Proc. Edin. Math. Soc., 11, 4, p. 54, (1934).
f C. N. Watson : Theory of Bessel Functions (Cambridge, 1922) § 10.4(2).
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It follows that the function
> (—ratt2m
= 2» I'(v+m~+1)

is self-reciprocal for Jy transforms. This leads us to an examination of the

function
(=1 v+ 2r
. .. (1.3
Jolz) = 22"+2’P(v+r+1) 3

If we adopt this notation, we shall say that the function
=¥y (24/2)

is self-reciprocal for J, transforms.

(1.2)

2. To begin with, the series (1.3) is absolutely and uniformly conver-
gent for all finite values of z. 1t is also obvious that

fol@y=e—¥* . . @l
f (m) = I’((%i)-v]_) ]Fl(l H 1’+1 ;—'i x2> . . . (2.2)

Now, differentiating (1.3) with respect to x, we have
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It follows that )
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Again,
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Hence (’2‘ - 5) fO =zf@=f@. . (24
As a particular case,
Jo'@) = =3 afo(a) = —5 ze=¥ . ep
Now, from (2.3) we have
==t 5,
Also, from (2.4) we have

(; v—l) fom1=0=0f~f,_1

Adding the last two equations we get
V—l ’
Bk (55 fomr = 0= DA 2,

x

M v—1 P v v
on using (2.3).

. ” xz 1 , v2

This result could also be arrived at by starting with (2.2) and making
vse of the differential equation satisfied by the function F;.

Other results that can be easily derived from the above formul® are :

(;_j_l)fle+(2__)fv i @)
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5= fome=— fv-1+v(v+1)fv e 29
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3. We have

d ,
5 @) =&t v =L f

=2 (fmr= 3 h) e = fon,

Sinlilarly, (i) (w" fn) = xn‘mfn—m)

xdx
where m is a positive integer.
In the same way, we can prove that
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a process easily justifiable. Hence
1

f.(@) = 427 J p—1,—122(1—0) dt
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These results may also be thrown into the forms
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Finally, (4.1) is equivalent to

ka

181

(@) =2 %f)) J sin?—19 . cosf.e—1¥®cos?fgg (4.3)
14
0
5. Let us evaluate the integral
= f 2?16~ f, (bz) dr (p>0, a>0)
0
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a process easily justlﬁable. Hence
PR R VL iaf AV )
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Particular Cases :
@) p=v+2
po0 b v 1
. 2+ 1e—‘w2fv(bx)dx =2 (2—a> "2 da (p>-1). (5.2)
Further, putting a = i b2, we get
0 "
o1, i J, Gaie = -2, (5.3)
Jo b
In particular, when b = 2,
p o0
xv+le_m2fv (2x)dx = :11 . (5.4)
J O
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. 1
Putting o = i b2, we get
0 —
—3b2a2 A7
e bxydr = ——— F(1, v+3; v+1;-1). .. (56
L 1,00 e = o g T s ) (5.6)

I am thankful to Prof. E. C. Titchmarsh for his help in the preparation

- of this note.



