ON THE MIXED MARKOFF PROCESS.

By Kiyonori KUNISAWA

31, Introduction, Iet Xt be an
one~dimensional simple Markoff process

with a continuous parameter t, Such a
process is characterized by the transi-
tion probability P(t,y; t’,dx), 1.e.,
the conditional probability for Xt € dx
under the condition Xt =y (t">t).
According- to the properties of P(t,y;
t+ at,dx) in an infinitesimal time in-
terval (t, t+4t), this process is ge-
nerally divided into many cases. These
cases have the transition probabilities
Just matching to an-infinitely divisible
law or its component-laws in a differen-
tial stochatic process, In fact, the
case corresponding to Gaussian law 1s
ordinarily called to be coptinuous, and
to the law generated by the convolution
of at most infinltely many Polsson laws
we obtain a process which is called to
be purely discontinuous. The former was
discussed by A. Koimogoroff " , A.
Khintchine®, W, Feller ® and J. L.
Doob® and the later by W. Feller¥

More generally, we get a process corres-
ponding to an infinitely divislble laws,
which contains the above two cases., We
shall call it a mi Markoff process.
Recently, K. It89introduced a stochastic
integral equation having this process as
a solution and showed that it also satis-
fies a certain stochastic differential
equation,

The object of thls paper is to derive
directly the canonical form of the mixed
Markoff process in an infinitesimal time
interval from some assumptions on the
transition probability.

$2. Theorem. We lay down the fol-
lowing assumptions (1), (2).and (3).

(1) There exists g functlon p(t,x, §
Qt(tox’s)¢0(03t. £ t £7,
—w L X & 00, —w<§ <x-0, xt0< §<
4+ o0 ) which for any fixed t and x
1s non-decreasing over =—oe g < x-0
and x+o & <t e and uniformly do-
minated totally varlated over «3 , 1.6.,

(1.1) J ”(t,‘.dgu;z)al"l(tx)é/\;”
1f1>0 ’
(t4t£ T ~c0<x<®)

28

and
(102) YR T £ ¢ dedi)=
v cfsm:ez(' 6= o
"““'?}EJ FPux; tdgrng = J Pt x, 4§mx)
‘zlg’zz>° IZIQIZ)()o
at the continulty points 7 +x of

p(t,x,n +x) for fixed t and
I‘urthelzl - e X

(1.5) J' LR = dpm)-pit g, gl p, (x-y|
1€l >0

wherse Al d A,_

And

are absolute constar

(2) There exists a function ¢*(t,x)

of t,x o2t &« T, -w<Xx < oo and
satisfies ’ )

~ > l- & . o
(241) fin o Lo PG4 gui=cty)

(2.2) | e*(t x) — (% | €B Ix-y|

and

(2.3) | o™, | ¢ 8, ($2teT, oo xqen)
%1%%;'_33.31 and B, are absolute con-

(3) There exists
of t, x (t, st «
satisfies

a function al(t,x)

3 =~®0<X <o) and

(3:1)  wwtf §Px;¢ =
t‘—n“‘t{ﬂﬂ P u)=any,

(502) -
e lach x) — ate, g | <€ fx-y|

t
(3.3) 4¢3 ¢, (heteT ~wcrcon)
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nts. Under the above assumptions (1),
52) and (3) we can conclude

1
{ Jﬁti P x; T, Jg«»)x)}T’-t"

> ML 20t~ Ede, 0 + "(‘gr!"l-)f(t.lx)«(w x)

+ J' ((u’-,l-izg?

12l§l>o £ b6, x, agrn]



