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Let T be a separable compact topological space with the second axiom of count-
ability; (€2, B, P) the basic probability space; x;, t € T', a separable normal field
whose correlation function R(t,s) is continuous: R : T ® T — R!. Tt is also
assumed that on T there exists a finite measure u, regular with respect to the
topology T'; we shall denote the topology by 7: u(T) = 1. C is the space of all
continuous functions mapping T into R', with norm Vf € C

I = sup [ F(®)];
teT

L, is the space of functions quadratically summable with respect to u, with
norm

I1£12, = /T F2(t) d(t).

Denote by A;, and ¢, (t), respectively, the eigenvalues and eigenfunctions of the
operator R : L, — Lo, given by the formula

(Rf)(t) = /T F(5)R(t, 5) dp(s),

where |l¢,[|;, = 1; by the theorems of Mercer and Hilbert-Schmidt,
v, € C, A = 0; (k=1,2,..),

R(t.5) = 3 Mgn(B)on(s), W
k=1

where the series in (1) converges absolutely and uniformly (see (?), p. 250). Put

& = J} /T ropn(t) du(t), 2)

&, are independent, normal with parameters (0,1). Denote

EROES SN wRt)
k=1
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Theorem 1.
P{Vt €T, lim S, (t) = xt} =1 (3)
n—oo
Theorem 2. The set of discontinuity points of z, is one and the same for
almost all trajectories (3).

Theorem 3. In any neighborhood of a discontinuity point, with probability 1,
the trajectory is unbounded.

The proof essentially repeats the analogous proof of Yu. K. Belyaev ((1), pp. 23-
33), if instead of the spectral expansion one uses Theorem 1 and the following
lemma.

Lemma 1. Let ¢, be a discontinuity point of z,. Then there exists a nonrandom
constant a > 0 such that

P{Hm — x| > Qa} =1

t—tg

Proof. By Theorem 2 the process x, is discontinuous at t, with probability 1;
this means that

P{lim|xt—xto|:5}:1, e>0,

t—tq

but then the quantity ¢ = £(w) is measurable with respect to the smallest o-
algebra generated by the quantities &,&; ,,..., ¥Yn > 1, since Sg(t) is con-
tinuous with probability 1; hence there exists a constant a > 0 such that
P{e = 2a} =1, as was required to prove.

Corollary. Let G be a subgroup of the group of homeomorphisms of T onto
itself such that for all g € G

R(tg7 tlg> = R(t7 tl)

Then the set of discontinuity points of z, is invariant with respect to G. If,
moreover, 1" is full with respect to G, then the process z,, if it is discontinuous,
is unbounded in every open set.

To derive a necessary and sufficient condition for continuity, suppose that T' =
[0, 27]; without essential loss of generality, z, = x,,. Let f(z) € C and be
periodic; put, for p > 1, p an integer,

P

w,(f,6) = sup sup Z(—l)p’kq’;f(x—i— kh)|,
Ih|<6 @ |r=0
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K, (x)= msm4 (%) /sin4 (g)

(the Jackson kernel (*), pp. 140-145)

Lﬁm(t) = / eiSkan(t — s)ds;

C?™*1 will denote the (2m + 1)-dimensional complex-number space with coor-
dinates Vz € C?"t!

2= (Z_pm} Zm1} - 215 205 215 - Zm )
and define
m m
(2,2) = E |2,?; dz = H dRez,dImz,.
q=—m q=-m

The Bernstein function ®(z) is defined for z € C?™*! by the equality (see (°),
p. 127 ff.)

m
E zkezkﬂc .

k=—m

®(z) = sup
x

R™ is a square matrix of order (2m + 1; 2m 4 1) with elements

21 27
(Bipu= [ [ a0 TG Rts) deds
o Jo
and R; is the Hermitian square root of an Also put, for m > n,

7’7’% = (27()—2m/ arctgq)(R%Z)e—l/Q(z,z) dz.

C2m+1

From known theorems of constructive function theory one can derive the follow-
ing result ([4], pp. 144-145).

Theorem 4. In order that x, be continuous with probability 1, it is necessary
and sufficient that
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lim sup 7, = 0.
n=0 m>n

Theorem 5. Suppose that the condition of Theorem 4 is satisfied; then there
exist constants C,,, d,, such that Vp > 1

1 d, &
C, sup 7, < M arctgw, (g;t, ﬁ) < -2 Zypfl sup 77,

m>n nP —1 m>v

By the indicated method one easily obtains the known sufficient conditions for
continuity of the process z,, if one uses the known Bernstein inequality ([4],
p. 146).

Put

Gp(d) = sup \/|R(t + hy, s+ hy) — R(t,5)].
hy|<6
}h2i<5

Theorem 6 (Fernique, [6]). If

o0
/ Gp(e™™)dr < oo,
0

then x, is continuous with probability 1.

Corollary. Let w,(0) be a modulus of continuity such that

-70‘)1(5)7
i =5— =

Then there exists a stationary process x, such that for its correlation function
r(t) = Mz x, ,, w[r(t),0] = w(9), but at the same time P{z, € G} = 1; and
even M exple|z,|?] < oo for some e > 0.

Theorems 4 and 5 have also been obtained for finite-dimensional fields.
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