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THE EXISTENCE AND UNIQUENESS OF MULTI-SPECIES
REACTION-DIFFUSION PROCESSES

TaANG SHOUZHENG
(Beijing Normal University)

Lot § be a countable set and E = (Z%)? the configuration space, (Pi(u, v): u, v€S) is
a Markov matrix representing diffusion kernel of i-species. (g,(k, ):k, j€EZ) is a Q-
matrix representing reactions among the species in position ¥ &€ S. In the paper, we use
two kinds of distance. One is

p(n, ) =2(1-3(n(w), §W)))a(u) n, {€E

where a is a strict positive funection on §, it is summable and satisfies

3 (3 Puw, ))a() <Ma(w) u€S.

vER N\
On ihe other hand, the norm of n€ E induces a distance on &= (n€ H:|n]<oc), which
we call norm distance. The set of all Lipschitz function on H, relative to p, is denoted
by #* and the one on &, relative to the norm distance, is denoted by Z.
The formal generator of a multi~species reaction~diffusion processes(M. R. D. P) is
that

f () =3, S auln(u), n(w)+) (f (o-+ke) = ()

L
+3 3 0um@) T Pu(w, 9 (fn—euten) =f(m) FEL°, nEH
where ¢, is a unit veotor in E, lae,,=d2 kew. H is a g—compact subset of B,
=1

If 0<Cu(n(u))<R and C(0)=0,
and the following condition holds: there exists a nonnegative, non-deoreasing function B
on Z% such that

(1) B(k)—>oo as |k]—>oo

@) qu(§)=F 0l i+H<BG)

(3) B(n(w)+ew(u)) —B(n(w))<eB(n(w))+d i=1, 2,--,d

@) 2 qu(nu), n(w)+&) (B(n(u) +¥) — B(n(w))) <aBn(w)) +b
where, ¢, b, ¢, d are nonnegative constants, then there exists a unique constract semigroup
S(t) on ¥° with the generator @, and there exists a Markov process ((n;), »"), associated
with 8(z). Moreover, if

d a
go (gu(n(u), n(w)+F) ‘:21 k) <a1‘=21 7 (w) + by,

then P{t, n, &)=1 for any n€&. Therefore, the state space of M. R. D. P can be
restrioted to & and the domain of §(2) can be extended to .Z.
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