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(1) THEOREM I. We consider the
Lap |£ ce-transform

where fcx) is 71 -integrable in
any finite interval o *£ x ̂ X ,
X being an arbitrary positive
constant. In general, j?(j) has
three convergence-abscisses, i.e
simple convergence-abscissa <r^ ,
uniform convergence-abscissa ̂  ,
and absolute convergence-abscissa
α£ ( <n i* <r

R
 * σ^ ), whose existen-

ce is well-known (:i: p.16, p 42 -
See references placed at the end
- ), In the present Note, we dis-
cuss the sufficient conditions for

<TA =<f^ «<j£ . We begin with some
definitions:

DEFINITION I.
l Vintervals {x

γ
\

defined as follows:

The sequence of
) is

o <

(Si

DEFINITION II, We say that fit)
belongs to the class ci^v}1 >
provided that

( i )

(ii) fct) is continuous in

i s dif-
|rv} and

( iii ) Λ it* - ^[/^J ]

ferent! able in

Now we can establish

THEOREM I. If /(*; is K -
integrable"in any Γinite interval
and belongs to £ \lv\ > then

and continuous in o & t < +°° ,

and ̂ f ^ ί l

In order to prove Theorem 1, we
need next Lemma:

LEMMA.

0-4

where
,
 r

-sis f
t+ttt)

t-€Ct)

l»" tit) «

Proof. By the definition of
βl , for any given £ ( > o ; , there

e x i s t s τ ( έ ) such that

| /c t ) I < ^f> {(id-Hit) / n - iτ> T ί « ; .

Hence, denoting by CtJ , as usual,
the greatest integer contained in
t , we have, fir Ct) > T <€>,

/ \fιx)\d*. < (t-t

Accordingly, by K.Kurosu's formula
( ^ , . 3 : ),

-j-

Letting ζ —> o ,

a Z) (fa. ikol

By K.Kurosu!s formula, we have

As an immediate consequence of
Theorem 1, follows

COROLLARY. If fit) is real
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Therefore, for any given £(>o) ,
there exists χcε> such that

0-3) 1/ fay** I < etrittJii+e))
an '

βrt di > γ(t)
By (1.3), for t r cti > τ(t),

By (1.3), for

Hence, in any case,

so that

On account oi* (ii),

Letting

Hence,

By definition 2, we can put

Act) = O

Accordingly.

Taking account of definition 2, for
any given t (>o ), there exists

such that

e {z
v
\.

\f/(t) |<

for f- >

Hence

provided that ϊ
¥
 - zd») > τt£).

By (1.7), (1.8) andlK-t,

By (1.2) and (1.5),

which proves Lemma

ProoX" ox' Theorem 1. On account
of definition 2, putting

Hence,

<

By virtue of (1.6), (1.9) and
definition 2,
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By Cauchy
1
s theorem,

Letting £

On account of Lemma, we have
σ% τs.cr*. — ^ «,o(. y which

is to be proved.

(2) THEOREM II. In this
section, we shall give sufficient
conditions for fct) to belong
to Cίivir The theorem states
as follows:

THEOREM II. /ct) belongs to
Ci

1
*} 9 provided that

(a) /•<*->

gular in j>

\0-\

Is re-

(b) is of exponential
type in P for suffi-
ciently large ir .

As its consequence, by Theorem
I, we have

COROLLAflY. Under the same con-
ditions as in Theorem 2, if fct)
is R -integrable in o ψj £SY: ,

To establish Theorem 2, we need
next Lemma.

LEMMA. Under the same condi-
tions as in Theorem 2. we have

Proof. Let us put

which is finite on account of (b).
By well-known Phragmen-Lindel^f's
theorem, for any given t (> o) ,
there exists f(.£) such that

Hence we have uniformly

\j-t\~r

where £ : real number, f :
fixed positive constant. There-
fore, by (2.1),

so that

Letting

which completes the proof.

Proof of Theorem 2. By (a) and
Lemma, we have evidently

(i) fit) i continuous for t > T
o
 ,

Accordingly, it Is sufficient to
prove the existence of sequence of
intervals {j,} such that

• oe.

There exists evidently sequence
{tfvl such that

(i)

(ii;

We now consider sequence of inter-

vals {χ
v
) : Xv-Q, *t*Xv + As , where

&, {o<6v4l) will be deter-

mined later. By the meanvalue

theorem,

(Z'2) ί/rt) I - I/or) 11 ( t-

t-x/

By the inequality

( IX/ -xf l£ x )
On account of ( 2 . 2 ; and
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Then, evidently

By Lerama,

Taking suitable subsequence of
{*'} , if necessary, we can

assume that

We distinguish two cases:

Case: β<ol In this case, by
(2.5),

(2 6)

Now we determine {^} as follows:

(i) £Vt <9* =r O
 t

(for instance, &v - -jp )•

By (2.6), for sufficiently large

Hence, by ( 2 . 4 ) ,

f I/owl < 1/ίtH <

(A**)

— o,

07) o < θ, < eoc

By (2.6) and (2.7),

Hence, by (2.4),

(t e ϊ,)
 f

so that

If ^ & ^ > ° , we can determine
a sequence of intervals ίt,\ such
that

(for instance, ft
 β
 -χ7 )• In this

case, {L) is desired one. If
lij£.0v=~o

 p
 taking suitable sub-

sequence of {<M , if necessary,
we can assume that $£ ** — o .
Then, by (2.8) and (2.9), {£} is
desired one. Thus, in any case,
there exists

 x
 {&) having desired

properties, which completes our
proof.

Accordingly,

Then, the sequence of intervals
ll

v
] is desired one.

Case: β In this case we
determine d-

v
 such that
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