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( C o m m u n i c a t e d by Y.Komatu)

(I) IHEOREH Let fw be £ -
integrable in any finite interval

Q •& % ̂ x , x. being an arbi-
trary positive constant. Let the
Laplace-transform of f c*) be

(7 f) dX

F(Λ) has generally four special
abscisses, i e. regularity-absci-
ssa <?r , simple convergence-
abscissa (TO , uniform conver-
gence-abscissa σU. , and abso-
lute convergence-abscissa cr<κ.
( α? ̂  <Γ3 £ tf£ ̂ *Λ ) In the
previous Note ( Cl] - See referen-
ces placed at the end - ) , we have
discussed the sufficient conditions
for <^ά — *ίl - < . In the pre-
sent Note, we shall study the suf-
ficient conditions for <rγ « *%-=*<&**<&
The theorem states as follows.

t n a t

(a) fez) (z ~rvct>(iβ}) i s regu-
l a r i n j> : \ct\τέι?<^ , e x c e p t

and
2-0 z ~ *
(b) for sufficiently large r
f is of exponential type

(c)
 r

* -
formly in -p

exists in y

Furthermore, there exists at least
one singular point Λ° — ĵ -i-it
(-oβ <t <t» ) on a- « <r̂.

(2) Proof, On account of (a),
(b), and (d), /(t; belongs to
C{iv] ( l ^ K s° th

By Cauchy's theorem, in p , we
have

/ / + J

By (b), there exists a constant C

such that

for sufficiently large r

Suppose that

Then, putting <ό ~~
by (2.2) and (2 3) ,

By (c),

Hence, by (2.1)

a 4)

( wutor (C, <*3) < i

On t h e o t h e r hand,

is regular for

»
 a n d

i s regular for l? tt) - f(ά) *
^ ^ - ^ ( / f ^ Γ ^ l . For, by (a) and

(b) , #χ; and H\χ[*!*) be-
long to C{τy] , so that three
convergence-abscisses coincide
with y φ ( 3 « O Λ < ? ) respect ive-
ly . By ( 2 . 4 ) , for max( c, <n )<

tc#>& , jrl b *-*'*) is equal
to Cr(t) . Hence, Π-i) i s
regular in ?t \J -pΛ , where j>,
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(Z
On account of (2.8)

Suppose that

U 0) <r
r <<c
, -aί

For sufficiently small ί (>o)
we have

Then, 7Γ(J) would be regular in
ίUJi ^oί~e . F/-0 is abso-

lutely convergent for k(i) =* ->{-*-£ ,
and for χ>c ,

 r
(χ) is ana-

lytic, so that f(χ) ' is continu
ous and of bounded variation.
Hence, by the inversion-formula of
Laplace-transform (c2"J p.105),

By Cauchy
τ
s theorem,

so that

Hence, TH-l^ίi) is of bounded
variation in
Therefore, by the well-known theo-
rem (C3^ p.7),

-εHt)*ί ̂  0{jr)

.Similarly,

f\*{ iix) FU-t Hi) ti - 0(χλ
o

Therefore, by (2.10),

so that

For sufficiently large T ,
the interval: 3U)--τ , «c~ε
^ Λί̂ ) ̂ o<+& is contained in
the angular domain \&r$ {J-4*)\

& S < % . , where

Therefore, by (2,5) and the well-
known theorem (t23 p.49), we have

uniformly with respect
to <7- .

Accordingly,

Similarly |r
3

Hence, by (2.7),

By (2.9),

/

t

00

which is impossible. Thus, we
have

By what was proved above, the exi-
stence of Λo immediately follows.
This completes our proof.
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