ABEILIAN THEOREM FOR A GENERALIZATION
OF LAPLACE TRANSFORM

by
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INTRODUCTION
The well known LAPLACE-STIELTJES integral in it's classical form
is
~00
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where p(f) is a function of bounded variation in 0 < ¢ < R, for every
positive R.

In some recent papers [1, 2, 3] I have discussed some properties of
a generalization of (1.1) given by

(1.2)
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which arises if we apply KOBER’S operators of fractional integration
[4] to the function xf~* [5].

In this paper we give an ABELIAN Theorem for the transform (1.2).
In what follows we assume p(£) to be a normalized function of bounded
variation and x to be real and positive.

ABELIAN THEOREM
Theorem 2.1. If (1.2) converges for x > 0 then for any constant 4,

Lim |#**# F(x) — 4 | < Lim ¥ (y)
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provided that Re (8 +7 + 1) > 0, 0 < Re(v + a) < Re(f + n + 2)

(22) and ¢c=LB+nt+1-2)
(+a—B) TE+n+1—r—a) I +a)

Proof. Integrating by parts we have [1]
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where for convenience we write

a=f+n+1L b=a+a
Now
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provided that
0<Re(v+a) <Re(f+mn+2) and Re(B+7n+1)>0
Since [6]
i[Rm&@ﬂ:%le+Lb+Lm

dx

and
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J(:xl—l’ F; (@b, %) dx = (1)’(b(i ) 1)“(a)( ) where 0 < Re (b — 1) < Re (a)

If ¢ be defined by (2.2), then
J=xt8 4

I(a) (4 [x B.F ] _ _
- o ; b, — xy) | 2P {p(y) — deytohy d
Lub | ) ‘nmy o
Or/ < L A = +a—p F, (a, b, i
J TOo<y <Y |cyrtok ' I'(b) oc (xy) dy [(xy)g 1F1 (a, b, — xy) dy




Abelian theorem for a generalization of Laplace transform 97

+

xv+a—ﬁr_% d% [(xy)f 1Fy (a, b, — xy)] v (¥) dY)l
Y

+AICJ iib;( >v+aﬂjy{(xy>ﬂ, F, (a, b,—xyndy’
Y

l.u.b. 1p(y) vrap oo— I'(a) _d_ , B ;
TO0<y<Y|cyrtot A‘+ % L T(0) dy (%) 1 Fy (a, b, —xy)] p () dy
_ IT'a+1) I'(a)
A via—pg g - \"1T 2 F . _ 4\a)
+Ajc| yv [v TG+1) Fi@+ 1,041, —v) ) %

zY
pof=1 \Fy [a, b, — v)] dv |
Now the integral

= b e L@+ 1) _

prie—bpp — L Fi(a+1,0+1,—v v8—1 | F, (ab — v)] dv
ny [ F(b—l—l)l 1(a+ )+ B 1Fy ( )]
Clearly tends to zero as ¥ - oo

I'(b)
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Let us set
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But under conditions of the theorem «(y) = O(y"*!). Therefore
I=0(1)(x > o0)if Re(B+n+1—v+a)>0T[l]
Lim
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Therefore
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The L.H.S being independent of ¥ we allow Y to approach zero and
obtain,
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Also as before
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The last integral clearly tends to zero as x — 0 also for given y the
integral
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tends to zero if, 0 < Re (v + «)
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For

I'(a)
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Therefore » tends to zero if y(y) =0 (y#) and Re (v + «) > 0
Allowing Y to approach infinity we have
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This concludes the proof of the theorem.
Tam indebted to Dr. SAKSENA for guidance and help in the preparation
of this paper.
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