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Abstract

In the paper we investigated the basic properties of the spaces FW(Q). There were also obtained the

estimates for the distribution of suprema on a compact set for the stochastic process from such spaces. The
probabilities of large deviations for the sums of independent stochastic processes from the space Fw (Q)

have been considered and the estimates for the distribution of suprema on R for the stochastic processes
from such spaces have been found.
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1. Introduction

The very first result devoted to the investigation of the local properties of stochastic processes
belongs to A.M. Kolmogorov. His theorem on sample continuity with probability one was published
in the paper by Slutsky (1937). This theorem has created a trend in the theory of stochastic
processes. The other fondamental work in this approach devoted to the general conditions of the
sample continuity and belonging to the Lipshitz class of random fields, is the monogrhaph by
Yandrenko (1980). The paper by Kozachenko and Yadrenko (1976) includes the similar conditions
for different clases of random fields. The conditions for continuity of random functions defined on
compact set in the Hilbert space were studied in the work by Skorokhod (1973).

Many scientists investigated the properties of the distributions for suprema of stochastic processes
and the problems of existence for the ordinary and exponential moments of the distribution for the
supremum of a process. Much attantion has been paid to the problem of finding the estimates for
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the probability P{sup|X (t)| > 8}. The results connected to these questions were published in the

teT
books by Cramer & Leadbetter (1967), Marcus & Pisier (1981), Ledoux & Talagrand (1991),
Buldygin & Kozachenko (1998). Such scientists as Albin (1998), Ledoux (1990), Ostrovsky (1990)
were involved into the investigation of properties of the stochastic processes from some particular
classes.

In the 60s of the XX century the local properties of the Gaussian processes had been studied. In
particular, Belyaev (1961) had gotten the conditions of continuity for the stationary Gaussian
processes in the terms of spectral functions and the well-known “Belyaev alternative”. Using the
different approaches, the conditions of continuity for the Gaussian processes had been obtained by
Dudley (1965) and Delporte (1964). The fundamental results regarding the properties of the
Gaussian stochastic processes were made by Lindgren (1971), Dudley (1973), Borell (1978),
Talagrand (1987), Piterbarg (1996). The paper by Bondarenko & Ivanov (1992) is devoted to the
investigation of the properties of the sample paths for the random fields with stable increments.
Skorokhod (1970), Landau & Shepp (1970), Ledoux & Talagrand (1991), Lifshits (1995) focused in
their investigations on estimation of the exponential moments and the distribution of the
supremum for the Gaussian processes.

In the 1960s there appeared a very important work considering the wider class of random
variables and processes than Gaussian. Namely, the notion of the sub-Gaussian random variable
was introduced by Kahane (1960). Later on, it was proved by Buldygin and Kozachenko (1980) that
the space of sub-Gaussian random variables is a Banach space with regard to sub-Gaussian
standard. The properties and different applications of the sub-Gaussian and strictly sub-Gaussian
random variables were investigated in the papers by Buldygin & Kozachenko (1998), Giuliani et al.
(2002), Ostrovsky (1990), Pashko (1998).

Moreover, Kozachenko (1968) indroduced the notion of sub-Gaussian stochastic processes. The
properties of such class of stochastic processes were studied in the works by Buldygin (1977), Jain
& Marcus (1978). The exponential moments and the estimates for distribution of suprema for sub-
Gaussian and related processes were considered in the works by Kahane (1960), Ostrovsky (1990),
Fukuda (1990), Ledoux & Talagrand (1991).

Kozachenko & Ostrovsky in 1985 introduced the notion of random variables and processes of sub-
Gaussian type, namely, Sub(p (), which generalizes the spaces of sub-Gaussian random variables.
The spaces of ¢ -sub-Gaussian random variables are spaces of centered random variables with

particular growth of the exponential moments. Properties of these spaces, estimates and
convergence conditions for sums of independent random variables from these spaces were
investigated in the monograph by Buldygin & Kozachenko (1998). The properties of the ¢ -sub-

Gaussian spaces were also studied in the work by Giuliani et al. (2003) and in the monograph by
Vasylyk et al. (2008). The estimates for the distribution of the suprema for ¢ - sub-Gaussian

stochastic processes were investigated in the work by Kozachenko et al. (2003).
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Pre-Gaussian stochastic processes were introduced in the work by Buldygin & Kozachenko (1974).
Their properties and the distribution of suprema were studied in the works by Buldygin &
Kozachenko (1993), Dmytrovsky (1981).

The space FW(Q) had been introduced in the paper by Yermakov & Ostrovsky (1986). It was
u L
(et
w(u)

Kozachenko and Mlavets (2012) the basic properties of the space FW(Q) were studied, the

proved there that it is a Banach space with regard to the norm ||§||W =sup . In the paper by
u>l

connection to Orlicz spaces was established and the estimates for the distribution of the suprema of
the stochastic processes from these spaces were found.

This paper consists of introduction and four sections. In the second section the main properties of
the spaces FW(Q) are investigated. The section 3 includes the estimates for the distribution of

suprema of stochastic processes defined on compact set and belonging to the space FW (Q) In the

forth section we consider the probabilities of large deviations for the sums of independent
stochastic processes from the space FW (Q) The estimates for the distribution of suprema on R for

the stochastic processes from the space F, (Q) are founded in the fifth section.
2. F (Q) - spaces

Definition 2.1 (Kozachenko and Mlavets, 2012) Let /(U) >0, U>1 be a monotonicaly

increasing continuous function for which ¥/(U) — 00 as U — 0. A random variable £ belongs to

the space F, (Q) if the following is true:

sup <o,

ety (u)
The space Fy/ (Q) is a Banach space equipped with a norm

C
lel, =sup™ C

Theorem 2.1 (Kozachenko and Mlavets, 2012) If a random variable g‘t belongs to the space Fy/ (Q),

then for any & > 0 the following inequality holds true:

Plgl> ej<int

Theorem 2.2 (Kozachenko and Mlavets, 2012) If a random variable & belongs to the space
Fy/ (Q)and l//(u) =U”, where ot >0, then for any € > e"‘HéHW the inequality holds:
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1/

P§>gsexp—gi
> el<ee) |

Theorem 2.3 (Kozachenko and Mlavets, 2012) If a random variable (f belongs to the space
s +
Fy/ (Q)and w(u)=e"",where a>0, B>0, then for any & >¢e*/*

5”(// the following is true:

pil
n 2|

<1,

P{&[> &} <expy- a’fﬂ A1

Definition 2.2 (Kozachenko and Mlavets, 2012) A positive nondecreasing number sequence
(I((n),n Zl) is said to be M -characteristic (majorizing characteristic) for the space Fy/ (Q), if

for any random variables é , 1= 1,2,K ,n from this space the following inequality holds:

maxlé <x(maxlé],.
I<i<n v I<i<n
Theorem 2.4 (Kozachenko and Mlavets, 2012) The sequence

1
— u+v
w1 ¥>0 w(u)
is the majorizing characteristics for the space F, (Q)

Theorem 2.5 (Kozachenko and Mlavets, 2012) The sequence

k() = eiaexp{S(a, G n)ﬂﬂﬂ},

1
where S(a, ) = (ﬁa)ﬁ” (ﬂ_l +1) is the majorizing characteristics for the space FW (Q), where

s
w(u)=e",a>0, #>0,and k(1) =1.
Definition 2.3 (Kozachenko and Mlavets, 2012) We shall say that the condition H for the Banach
spaces B(€2) of random variables is fulfilled if there exists such an absolute constant C, that for

any centered and independent random variables &, &,,K , & from B(€2) the following is true:

>l <Coel

The constant C, is called a scale constant for the space B(Q2). For all spaces FW (Q) we shall

denote the constants CF () as C .
v v
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The general conditions when the condition H is fulfilled for the space FW (Q) are found in the
paper by Kozachenko and Mlavets (2012). In particular, there was shown that the condition H is

1 1
fulfilled for the space Fy/ (Q) ifw(u)=u”, a> E It's worse to mention that if & < E then

the condition H for this space is not fulfilled.

3. Estimates for the distribution of suprema on compact set for
the stochastic processes from F (Q) spaces

Definition 13.1 It is said that a stochastic process X ={X (t),t €T}, where T is some set,
belongs to the space FW (Q) if for any t € T the random variable X(t) belongs to the space

F (Q).

Dey}inition 3.22 As metric massiveness N (U) of the compact metric space (T, ) we shall call the
least number of close circles with radius less or equal to U and covering the set T .

Theorem 3.13 (Kozachenko and Mlavets, 2012) Let T = (T, p) be a compact metric space, N (U)
be a metric massiveness of the space (T ) p), X ={X(t),t €T} be a separable stochastic process
from the space Fy/ (Q), k(N) be the majorizing characteristics of the space Fy/ (Q) and k(U),

U >1 be any monotonically increasing function coinciding with K(I"I) for natural numbers N >1.

Assume there exists such a function

o= {o‘(h), 0<h<suppf(t, s)},

t,seT

that o (N) is continuous, monotonically increasing, &(0) = 0 and

sup |X (t) — X (s)| < o(h).

p(t,s)<h

If forany Z > 0 the following condition is fulfilled
IK(N (6“2 (u)))du < oo,
0

where o (u) is an inverse function for o(U), then the random variable SUp‘X (t)‘ belongs to
teT

the space FW (Q) with probability one and
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<B(p),

stqu\ X ()

where B(p) = inf IX @)+ (N(c™(u)))du, y = o-(supp(t,s)j,

1 »
p(1-p) !K
a number P satisfies 0 < p <1.

Corollary 3.14 (Kozachenko and Mlavets, 2012) Let a process X = {X (t),t ET}belonging to the
space FW (Q), satisfy the conditons of the theorem 3.1, then the following inequality holds true for

any £ >0:

P%tqu‘X (t)> g}S inf B( p)g(luy(u))“ :

Corollary 3.25 (Kozachenko and Mlavets, 2012) Let X ={X(t),t e [C, d ]} —oo<c<d<+o0

be a separable stochastic process from the space FW (Q) Assume, the following condition is fulfilled
forit
sup | X (t) — X (s)HW <o(h),

[t—s|<h
t,sefc,d]

where O = {G(h), 0<h<d —C} is a continuous monotonically increasing function and

O'(O) = 0. Iffor any Z > 0O the additional condition is true

jzc d_—:C+1 du < oo,
s (207 (u)

then SUp‘X (t)‘ € FW (Q) with probability one and for any O < P <1the following inequality holds

tefc,d]

true

sup | X (t)|
[c.d]

telc,

<B(p),
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~ 1 7% ( d-c _ .
where B(p) = tir[ltj]HX ('[)HW + o(1— p) '([K{ PyE ) +1Jdu, y=o(d —c), x(u) s the

mojorizing characteristics for the space FW (Q), o™ (U) is an inverse function for O'(U).

Furthermore, for any & > 0 the following inequality holds true:

} (IO)(V/(U))

{sup\x t)>e
tefc,d]
Corollary 3.36 (Kozachenko and Mlavets, 2012) Let X = {X (t),te [C, d ]} —oo<c<d<+w

be a separable stochastic process from the space Fy/ (Q) and for some 0 < 1 <1 the following

condition is true

sup | X (t) - X(s )H C

u !
t‘s_es[‘c_d] K(d —C + 1)
2h

where C > Qis some constant, N <d —C. Then, sup\X(t)\ belongs to the space F, (Q) with

tefc,d]

probability one and the following is true

3 (u=L)u (1+,Ll) 4l
<inf | X(t Cl x| = — =
<t el - ("@] (1= 1)

o)

sup| X ()|
tefc,d]

Moreover, for any & > Q it is true that

{sup\X(t)\ > g} <inf U(Zu(u))u .

te c,d uxl

4. Probabilities of large deviations for sum of independent
stochastic processes from the spaces F (Q)

Lemma 4.17 Let § € F, (Q), p=1. Then

[l <e,

Proof. If M is an arbitrary constant then
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[Em) _om - m »

yU) ey () w(l)
It follows from the definition of the norm H(SHW that

Elel<[el, w(D). @

So, the proof of the lemma are completed acording to the equality (1) and inequality (2).
Theorem 4.18 Let (T, p) be a compact metric space, Y = {Y (), t ET} be a stochastic process

i, =sup

belonging to the space FW (Q) and satisfying condition H with constant CW. We assume that Y is

the separable process on (T, p). Moreover, it is assumed that there exists such a continuous
monotonically increasing function o(h) (o(0) = 0) that

sup [Y (1) =Y (8)], < a(h)

p(t,s)<h
and for any Z > 0 the following condition is fulfilled

(N (e u))du < o,

where x(N) is a majorizing characteristics of the space FW (Q)
Let X(t) =Y (t)—m(t), where m(t) = EX(t) and X, (t) are independent copies of the

process X (t), S (t) = \/—ZX (t).

Then, the following inequality holds forany 0 < p <1:

E B(p).

where %(p) 2,/C, inf v, + jx( (e (u)))du,
V= Ul(supp(t,s) = 2\/C70(supp(t,s)).

t,seT t,seT

Proof. It follows from the definition 2.3 that

30X (s)){

<C, zux (t) - X (s)H CWHX(t)—X(s)H;

and
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IX@®) - XS =Y @®) - Y () - (m@) - ()|} < (¥ ) -Y©), +|mt)-mes)], f <

WO m(s)\]z_

<Y (t)-=Y
<[vo-vel,+ "8

Lemma 4.1 implies that

Im(t) —m(s)| < E[Y () =Y (S)Hw <|y@)-Y (S)ley(l).

Then
S, —S,(s)| <4C, ¥ ) -Y(s)]; .
So, we get
?t“)'?h‘ S, () =S,(s)], <a.(h),

where o, (h) = 2,/C, o (h).

Itis evident that for every t, € T

2 2
X)), <4C, |V ),
Therefore, the proof the theorem can be completed according to the theorem 3.1.
Corollary 4.19 If the conditions of the theorem 4.1 are fulfilled for the process X ={X (t),t €T},

belonging to the space FW (Q) then for any & > 0 the following is true:
B" u))
P{sup\sn ) > g}g inf (p)g(ff( )
teT u

Proof. The proof of the corollary 4.1 follows from the corollary 3.1.

5. Estimates for the distribution of the suprema on R for the
stochastic processes from F (Q) spaces

Theorem 5.110 Let X ={X(t),t €R} be a separable stochastic process from the space F, (Q)

T =[a,.a

monotonically increasing function O, = {O‘k (h),0<h<a,,—a } 0,(0) =0 that
sup| X (t) = X (s)], <o, (h).

[t-s|<h
t,seTk

] —®<a <a. <+xo, Kk € Z. For every T, there exists such a continuous, strictly

We assume that the following conditions are true:

't a, —a ., — 8 -1

1 IK —2 1] ldu<oo, where Ve =0 ——— |, O, (U) is an inverse
(-1)

o \ 20, ’(u) 2
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function for G, (U) K(U) is the majorizing characteristics for the space Fy/ (Q);

B, (l// (U))

2. The series Zinf is convergent. Here P, are some numbers, 0< P, <1,

kez ul

1 Tk A d
B, =inf|X(t) +——— K’+—+1 u.
k teT, H ( )Hy/ P, (1_ pk) -([ 20.( 1 (U)
Then for any & > 0 the following holds true:

P%ERp\X(t)\ > g} <>inf

kzu>1

B (w(u)” (W (U))

Proof. The inequality
P%up\x (t)> g}s ZP{sup\X (t)> e},
teR kez teTk
and the corollary 3.2 imply that:

P bup X (0] 2 gy E

kez uxl

So, this completes the proof.

7k Pk
—a,
Remark 5.111 Let us consider the integral I ( kel 1}du. Since for such integral

=0
a. . —a a . —a
O<u<p.o, (%j <o, (%j or, equivalently,

0

ak+l - ak ak+l B ak =1

> =
ZO'IE_D(U) 26(_1)(0' (akﬂ -4 )j
k k
2

then

7k Pk 7k Pk
[ g Lfdus [ St o
o 20, 7(u) 0 ()

Remark 5212 1f1,S€T, then [X(t) - X(s)|, sHX(t)HW +[X(9)], <

therefore it will always be true

|t=s|<h
tSeTk

2sup|X (t)], and
teTk

sup|| X (t) = X(s), < mln(o(h) ZsupHX(t)H ): g-k (h).
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. 1o _3_ &, —a
The theorem 4.1 will also be valid if in the definition of B, we put y,, =&, 5 or

Vo = ZSUpHX ('[)HW instead of , .
teTk

Theorem 5.2 13Let X ={X(t),t € R} be a separable stochastic process from the space FW (Q)
and w(U)=u’, a>0, T = [ak,am], —©o<ag <a  <+o0, kKeZ. For every T, there

exists such a monotone, strictly increasing function O, = {O‘k (h), 0<h< a,—a }, O, (0) =0

that
sup| X (t) = X (s)], <o, (h).

[t-s|<h
t,SETk

Assume that the following conditions hold true:

7k Pk _ “ _
1. I (In(1+ B — 8, }J du < oo, where 0 < P, <1 7 = O'k(%), O'If_l)(u) is

0 20, (u)
an inverse function for o, (u);
2 B 1l
(04
2. theseries ) EXPq——| — < 00, where B =supB, and
kez e \ B, kez

1 e )" a.-a )
B, =inf [ X(t)], + ———| = In I+ Sy ||
S inf (X, + 5 pk)(aj i[n(+26él)<u)D u

Then forany € > 2°“B

lla 1/
200( B

Phuplx0}> efsexp|- 2 (2] L sonl- 2 B
UpIX (@) > ef<expy =5 g | 2o e | B

Proof. It follows from the theorems 5.1 and 2.2 that

lla
P{sup\X(t)\>g}s > exp —g(iJ . (3)
teR kez € Bk
lla 1a 2“B lla
If B=supB,, then £ :( d j | ——| . Since for X=2, y>2 it is true that
kez B, 2°B B,

Xy = (X +Y),soif & > 2** B we obtain that

e 1l 1/a 1l 1/
& ( & j 2B\ _ 1(5) B
~ | = H == =2 =] +20 =] . (4)
B, 2B B, 2\ B B,
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The inequalities (3) and (4) imply that for & > 2B

P%up\X(t)hg} <>lexpi—— —(fjw+2(i “ =

kez B Bk

1le 1la
al e B
=exps— —| — exps——| —
P 29(8) kzz: P (BJ

This completes the theorem’s proof.
Example 5.1 14Llet X(t) be a stochastic process from the space FW(Q) for which

X (—t) = X(t) and

\~

C

('”(a 2h +1DW’

where £ <1.Then B, = B, and the corollary 3.3 implies that for K >0
B, =inf [X(t)], +C, - f(w),
€l

e 3]“””“ (1+ )™
a 2 p(l-p)

B.=2Z,+C, - f(u)< max(zk’ck)(l+ f (,u)): Bk'
So, the theorem 5.2 holds true if the following series converges

~ \ lla
ieXp _2?05[3] , (5)

Bk

o (h)=

. We denote Z |nf HX (t)H then

where f(u)= (

~

here B =supB, . Itis evident that this series is convergent if
kez

>C(Ink ), (6)

=

where C > 0 is some constant. Since

ool 51 . (ca(m k)Ej
exp ——a(TJ gexp{—?aca(ln k)“a}zk

e (B

k

and for sufficiently large K
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(zﬁci(ln k)ij >1,

e
then the series (5) is convergent.

1

Remark15 5.3 The condition (6) can be written as: there exists D > 0 that Bk <D- W
n a+e

)

as £>0.
Example 5.2 16 Let X(t) be such a stochastic process from the space FW(Q) that

X (~t) = X (t).1f o, (h) =Cu|n’, 0< 5 <1, then

B, =inf[X(1)], + AC,> =B,
teTy

(2[5 oer

where A =

, 0<7<1. We denote é =sup ék . Then the conditions
p(l p) 1 oT keZ
o
of the theorem 5.2 are fulfilled if
1
k < D a+e
(Ink)

where D>0, £>0.
Theorem 5.3 17 Let X ={X(t),t € R} be a separable stochastic process from the space F, (Q)
and 1//(u) = ea“ﬁ, a>0, ﬂ >0, Tk = [ak,aM ,—®o<a <a <+owm, keZ. For every Tk
there exists such a continuous, monotonously increasing function O, = {O‘k (h), 0<h< a,—a },
0,(0)=0 that

sup| X (t) = X (s)], <o, (h).

[t-s|<h
t,seTk

If the following conditions are fulfilled:

1. kJ.kiaexp S(a,,ﬁ)ln %+1 du <o, where S(a,ﬁ):(ﬁa)ﬂ(ﬂ_1+1)’
> 26,7 ()

0<p, <17 =O'k(@j;
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pL
_ nB)’ . ___ B
2. the series ;exp —Rﬁ nB— converges  with Rﬂ—ﬁ ,
E k a’ (p+1)”
1 1 ke a.,—a
B, =inf [ X(t)| +———<— | expyS(a,B)In| F5—<+1]|du )
k T H HW Py (1_ pk) € .([ ﬂ 20—1571) (U)

B=supB,,

kez

then for any & > B the following inequality holds true:
B+ B+l

A B\’
P{sup\X(t)\>g}£exp —Rﬂ(lngj > exp —Rﬂ(lnB—]

kez K

Proof. The theorem’s statement follows from the theorems 5.1, 2.3 and 2.5. Indeed:
e/
PBup|X (t)| > £ (< Y expy—R, InB— ,
teR kez
1
>1 then

pH A p+ Sl

B Y] e B

Ini =|In E-E z(lanﬂ + InE )
B, B B, B B,

The last inequality impliles that:

and since

Piass

£ % B\’
P{sup\X(t)\>g}£exp —Rﬂ(lnE] > exp _Rﬂ(lnB_J :

kez K
This completes the proof.
Theorem 5.4 18 Let X ={X(t),t € R} be a separable stochastic process from the space F, (Q)

T = [ak,am ,—o<a <a_ <+w, keZ. Assume that for some 0 < u<lthe following
condition is fulfilled:

‘su‘!o X () - X ()], < C,

Uu !
sty K| To +1
2h

where h > 0. Then sup\ X (t)‘ S va (Q) with probability one and the following inequality holds

tETk
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3 (u-1)p (1+lu)/z+1 ~
ce Xt C o ~ 7 =B.
 Sflxl, + () e

stgp\x(t)\

Moreover, for any & > Q the following is also true:
Péup\x (t)> g} sz —k B (y (W)
ez Uz
Proof. The proof of the theorem follows from the corollary 3.3 and theorem 5.1.
Theorem 5.5 19 Let X ={X(1),t € R} be a separable stochastic process from the space FW (Q),

Tk = [ak,am , —o<a <a, <+xo, keZ. For every Tk there exists such a continuous,

strictly monotonously increasing function o, (h), 0 <h <( ., — ) 0,(0) =0 that
sup| X (t) = X (s)], <o, (h).

|t=s|<h
tseTk

There also exists some continuous function C = {C(t),t € R} that C(t)>1, r. =inf c(t).

teTk

If the following conditions are fulfilled:

% _
1. J.K(Zagj—l)(i) +1Jdu < 00, where Y = O, (%j,

2. theseries Zinf Bk (l//(u))

kez U2l (Erk )U
1 e (a
B, =inf [X ()| + K| ! +1ldu , p, are some numbers
< H HW p.(1-p,) ! 207 (u) ‘
0 < p, <1, x(n) is the majorizing characteristics of the space F, (Q);
then for any & > 0 the following estimate is true:

p {Sup\ C(i))\ . g} < it BLOW)

teR kez U=l (é‘l’k )U
Proof. It is evident that

{sup‘ ©) > g} < ZP{sup‘ (())‘ > g} < ZP{sup\X (t) > er, }

teR C( kez teTy kez teT,

From the corollary 3.2 we get that

P{sup\x (t)> grk} <inf M

teT, ux1 (8[' " )

converges ; here

So,
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{SupM } < Zlnf B: ('//(L:))u .

wer  C(t) kez Uzl (é‘l’k)
Remark 205.4 The theorem 5.5 implies that there exists such a random variable & > 0 that

X )
c(t)

Theorem 5.621 Let X ={X(t),t € R} be a separable stochastic process from the space FW (Q),

< & with probability one.

where l//(u) =u”, >0, Tk = [ak,am ,—o<a <a <+owm, k € Z . There exists such a
continuous, strictly monotonously incrasing function o(h), o(0) =0, o(+90) = ¥ <00 that

?UQHX(t) X(S)H <a(h).

Assume that the following conditions are fulfilled:

V4 1 “
1. Inf1+ ——— || du<oo;
'([ ( 20&"1)(U)J

2. there exists some continuous function C = {C(t),t € R} that
c(t)>1,teR, r, =infc(t);

t eTk

~\ lla
2a ~ B
3. the series Zexp —— converges with B = sup—k,
kez Bk kez T,

_ . 1 e A,
= ,tDTfk HX(t)HW +—p(1— ) (;) !(In(ﬂ pel 1)(U)D du,

then for any & > 2“ B the following inequality holds true:

1/a ~\ l/a
20 r B
P{s X (t) > }ge —ﬁ(ij ) BXpy——| *—
thp\ (t) > e(<exp > D_exp 5

B kez e K

Proof. The proof of the theorem follows from the theorem 5.5 and can be performed in a similar
way as the proof of the theorem 5.2.

Corollary 5.122 Let X(t) be such a stochastic process from the space FW(Q) that

X (—t) = X (t). Then the condition 3 of the theorem 5.6 holds if there exists such a constan D > 0

that
1

Bk <D —
(In k)a+£

rk

where £>0.
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Proof. The proof of the the corollary follows from the example 5.1.
Corollary 5.2 23If SUpH X (t)Hw < o0, then the condition 3 of the theorem 5.6 is fulfilled if
teR

(In (1+ a8 ))a < D
r ~ (Ink)*

: (7)
where D is some constant, & >0.

1
Proof. Let's put P = E [t is evident that

E(In (1+ aM( - (U)D i(ln [1+ ﬁ} +In(l+a,_, —a, )J du <

7 ) Y a
-([( ( (1)(u)jj du+Ca§(|n(1+ak+l_ak)) ,

27 a>1
where C Therefore,

B <S,+S,(Inl+a,_,—a,)),
where S1 and 82 are some constants. So, the inequality (7) is true and the corollary 5.2 holds.
Corollary 5.3 24 The condition 3 of the theorem 5.6 holds true if
c(t) =(Int)“(Inint)=*,
where £>0,t>¢%.
Proof. If we put @, = e, k >1 then

(nl+a,, —a,)) =(In+e“(e—1))f <k“(In(1+e(e—1)))".

(In@+a,-a)f _k*(n@+ee-1)) _ (In(L+e?—e))y
c(e") T k*(nk)™ T (k)

Example 5.3 Let us consider the process X ={X (t),t € R}, where X (t) = Z‘fk L, (t) and the
=1

Therefore

1
random variables gk belong to the space FW (Q) with (U) =u”, a > E For this space the

condition H is fulfilled. Let the functions L, (t) satisfy the Lipshitz condition:

LO-LE)|<Clt-5

where ¥ is some constant, 0 <y <1 and C,_ > 0. Then
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x®-x@E), <3l Lo-Le)< Pal.c -5
YA v k=1 v
So, if the series i”ﬁk HCk converges then
k=1

sup X (t) - X ()], <Ch,
[t-s|<h
t,sefc,d]

with & = Slel,c

Since o(h) = éhy , so it is evident that for this process the condition 1 of the theorem 5.6. is
fulfilled. As far as

@, <c, Sl Lo,

where Cy/ is the constant from the definition 2.3, so if Supzufkui Li (t) =C <+ the
teR k=1

statement of the theorem 5.6 holds true for the process X(t) with function

ct)=(Int)*(Inint)**, £ >0.

Theorem 5.7 25Let Y ={Y (t),t € R} be a stochastic process from the space F, (Q) fulfilling the

condition H with the constant C,, T, = [ak,a ,—o<a <a,<+w keZ. Assume for

k+1
every Tk there exists such a continuous, strictly monotonously increasing function O, = {O‘k (h),
0O<h<a_-a}, 0,(0)=0 that

sup|Y (t) - Y(S)H <o, (h).

|t=s|<h
tSeTk

Let X (t) =Y (t) —m(t), where m(t) = EX(t) and X, (t) are the independent copies of X (t),

S (t)= \/— ZX (t). Suppose, the following conditions hold true:

1 TK(%+1Jdu<wwhere y, = ( j o, (1) =2,/C, o, (u);
B! (w(u))"

2. the series Z inf ——— —— Is convergent with
&

kez u=l

_ 7Py
Bk:z\/?”’itg[ HY(t)H.,, pk(]_ » .([ [ k+t ”(u) ]Jdu , P, being such
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numbers that 0 < p, < 1, K(U) being a majorizing characteristis of the space FW (Q)
Then for any & > 0 we'll get:

P%ERp\Sn(t)\ > g}s >inf

kez u=l
Proof. The statement of the theorem follows from the theorems 4.1, 5.1 and the corollary 4.1.

B/ ( ()"
e

6. Conclusions

So, in the paper we have estimated the probabilities of large deviations for the sums of independent
stochastic processes from the spaces Fy, (Q) It has been found the estimates for the distribution of

suprema on R for the stochastic processes from the F, (Q) spaces.
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