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1. Introduction

In this paper we describe conditions for the weak convergence in the space C'(T') of the stochastic processes from
the space F(€2). The limit theorem for stochastic processes from this space is proved based on the conditions
obtained. One can use this theorem to find approximation accuracy in C'(T') and reliability of integrals depending
on parameter by Monte Carlo method.

The space F(€2) was introduced by Yermakov and Ostrovsky in the paper [5]. The paper [8] is devoted to
studying properties of such spaces and there were found rules of fulfilling the condition H in this spaces.

Limits theorems for different classes of processes are investigated, for example, in books [3, 12, 16]. Estimates
for the distribution of suprema for the Gaussian stochastic processes can be found in books [3, 16] and papers
[2, 6]. Some applications of these results are presented in [7, 13]. The probabilities of large deviations for the
sums of independent stochastic processes from the space F.;,(€2) are considered in the paper [9]. Estimates for the
distribution of suprema on R for the stochastic processes from such spaces are describe.

This paper is organized as follows. In Section 2 we introduce the basic definitions related to the weak
convergence of random elements. K,-space of random variable and K,-processes are introduced and discussed
in Section 3. In the next Section 4, we deal with properties of F,(£2) random variables and processes. Section 5
contains conditions of the weak convergence in the space C(T") for stochastic processes from the space F,(€2)
defined on the compact set. In Section 6 we apply the results obtained to the stochastic processes from F,(2) and
derive the limit theorem for such processes. The accuracy and reliability of estimates of the integrals depending
on the parameter evaluated by the Monte Carlo methods are describe in Section 7. In Section 8 we give estimates
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for the distribution of the supremum for Gaussian stochastic processes and examples. Conclusions are presented in
Section 9.

2. Weak convergence of random elements

Suppose that (5, p) is a metric space, 5(.5) is the Borel o-algebra in (.S, p) and (S, B(S)) is a mesurable space. A
measure 1 (-) on (S, B(S)) is called a probability measure if ;(S) = 1.

Definition 2.1 ([3]). A family p,,, n = 1, oo of probability measures on (S, B(S)) is called weakly convergent as
n — oo if there exists a probability measure (i, such that we have

Jim [ f@)dunle) = [ F@)dpoc(o) M)
S S

for any bounded continuous real-valued function f = {f(x),2 € S}. We denote the weak convergence of measures
as flp, = [oo-

Remark 2.1. Tt is well known that p,, = oo if and only if lim,, o0 1 (B) = peo(B) for any B € B(.S) such that
oo (0B) = 0, where OB denotes the boundary of the set B.

Consider the condition for the weak convergence in the space of continuous functions. Suppose that (T, p) is a
compact metric space and C(T) is the space of continuous real-valued functions on 7.
Let X,, = {X,,(t),t € T}, n =1, 00 be a family of random elements in C(T") (stochastic processes).

Definition 2.2 ( [3]). We say, that all finite-dimensional distributions of the stochastic processes X,, converge
weakly as n — oo to the corresponding finite-dimensional distributions of the process X = {X(¢),t € T’}
if the random vectors (X, (t1), X, (¢t2),...,X,(tx)) converge weakly as n — oo to the random vector
(X (t1), X(t2),...,X(tg)) forany k > 1 and all t1,to,...,t; € T.

Theorem 2.1 ( [3], p. 231)
Let (T, p) be a metric space. One has X,, = X, in C(T') as n — oo, where X, = {X(¢),t € T} is a random
element in C(7T") (stochastic process), if and only if the following conditions hold:

1) all finite-dimensional distributions of the processes X,, = {X,,(t),t € T'} converge weakly as n — oo to the
corresponding finite dimensional distributions of the process Xo = { X (¢),t € T};
2) for any € > 0 we have

lim sup P¢ sup |X,(t) — Xn(s)|>ep =0. )
RO, T t,s€T
p(t,s)<h

3. K,-space of random variable and K -processes

Definition 3.1. [3] A linear subspace K () of the space of all random variables Lo (£2) is called a lattice if
max {&,n} € K(Q), min{{,n} € K(Q) forall £,n € K(Q).

If K(Q) is a lattice and £ € K () then |£] € K(Q) since || = max(—¢&,§).

Definition 3.2. [3] A lattice K () is called a K, -space of random variable if K () is a Banach space equipped
with a norm ||-|| - and the following conditions hold:

a) if {,n € K(Q2) and |{| < |n| almost surely, then ||£]| x < [|n]| k3
b) if for a sequence {&,,n > 1} belonging to K (1), one can find a random variable n € K(Q2) such that

sup |&,| < n almost surely, then sup |&,| € K(€2).
n>1 n>1
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268 WEAK CONVERGENCE OF STOCHASTIC PROCESSES FROM SPACES F, (€2)

Definition 3.3 ([1],[3]). A monotonically nondecreasing sequence of positive numbers (3¢(n),n > 1) is called
an M-characteristic (majorant characteristic) of K,-space K(Q) if for any n > 1 and & € K(Q2), k = 1,n the
folowing inequality holds

max. €k

< se(n) max €| - 3)

Let K = K(Q2) be a K,-space of random variables and let s¢(n),n > 1 be the M-characteristic of the space
K(Q).

Definition 3.4. [3] The stochastic process X = {X(¢),t € T} is called K,-stochastic process if random variables
X(t)e K(Q) forallt € T.

Consider X,, = {X,,(t),t € T}, n = 1,00 as a family of stochastic processes from K(2). Suppose that the
following conditions hold:

By) o= sup_sup || Xn(t) = Xn(s) x < oo.
n=T.00 t,s€T
By) Let pp(t,s) = || Xn(t) — Xn(9)| x> p(t,s) = sup pn(t,s). The pseudometric space (T, p) is separable and
n=1,00
each process X, is separable on (7, p).

It is clear that g = sup p(t, s).
t,se€T
Remark 3.1. [3] A pseudometric satisfies all the assumptions of a metric except for the condition: if p(t,s) =0
then ¢ = s; that is, the set {(¢, s) : p(t, s) = 0} for a pseudometric may be larger than the diagonal {(¢, s) : t = s}.
The pair (T, p) is called a pseudometric space.

Theorem 3.1 ([3], p- 109)
Assume that a family of stochastic processes X,,, n = 1, oo satisfies conditions B; and Bs, and suppose that for all
7>0

| an <.

where N (u), u > 0 is the metric massiveness of the space (7, p) (that is least number of close circles with radius
less or equal to u and covering the set T), s¢(n) is the M-characteristic of K (2). Then

a) lim sup sup | Xn(t) — Xn(s)||| =0;
RO, _T5|| tseT
p(t,s)<h K

b) foreache >0

lim sup Pq sup |[X,(t) — Xn(s)|>ep =0;
hi0 T t,s€T
p(t,s)<h

¢) the processes X,, are almost surely sample uniformly continuous on (7, p) for any n.

Theorem 3.2

Assume that a family of stochastic processes X,,, n = 1, co satisfies conditions of Theorem 3.1 and all finite-
dimensional distributions of the processes X, (t),t € T converge weakly to the corresponding finite-dimensional
distributions of the processes X (t),t € T as n — co. Then X,,(¢) converge weakly in C(T') to the stochastic
processes X (t) as n — oo.

Proof
This theorem follows from Theorem 2.1 and Theorem 3.1. ]
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4. The space of random variables F,, (©2) and stochastic processes from this space

Definition 4.1. [8, 9, 10] Let ¢(u) > 0, v > 1 be monotonically increasing, continuous function for which
¥ (u) = oo as u — oo. A random variable ¢ belongs to the space F,(Q2) if

uy1/u
(E1)
sup ———— < 0.

Similar definition was formulated in the paper by S. M. Yermakov & Ye. I. Ostrovskii [5]. But there was required
that E€ = 0 as £ € Fy,(Q). Moreover, there were considered the random variables for which E [£]* = oo for some
u > 0.

It is proved in [5, 11] that F',,(Q2) is a Banach space with the norm

(B
Ielly = sup =y

The space Fy(€2) is a K,-space with the norm [[£]],.
Let us provide some examples of random variables from the spaces F (2).

Example 4.1. [10] The random variable £ satisfying the condition |¢| < C with probability one, where C' > 0 is a
constant, belongs to the space F,(2). Herewith

(cuyt/ C C

u\1/u
B

1€l = sup =y =S 5y TS ) e

Example 4.2. [10] The random variable with Laplace distribution (its density function is p(z) = %e“”) belongs
to the space F (), where ¥(u) = u. This follows from the equivalence {/ F l€|F = V&I ~ k for k > 1.
Example 4.3. [10] The normally distributed random variable £ ~ N(0,1) belongs to the space F (), where

W(u) = ut/2 since /E|¢]* = 2(/% ~ Y2 for ] > 1.

Definition 4.2. [8] We say that the condition H is fulfilled for the Banach space of random variables B(2), if there
exists an absolute constant C'p such that for any centered and independent random variables &1, &, . . ., £, from
B(Q), the following is true:

n 2 n
Y&l <csdllsl
i=1 i=1
The constant C'p is called a scale constant for the space B(£). For space F,(£2) we shall denote the constants

CFU)(Q) as Cw.

Theorem 4.1 ([15])
For the space F,(Q2), where ¢(u) = u®, o >

%, the condition H is fulfilled and the following inequality is true:

2

o 2
|| <4-9 E €y, -
) =1

n

i=1

Note, that when a < %, then the condition H is not fulfilled for such a space.

Theorem 4.2 ([14])

Let F; () be the space defined by the function 1(u) = e, where a > 0,0 < 8 < 1. If W =1, then the

condition H is fulfilled for the space F.,(€2) with the constant Cy, = 4¢2”®. And if W > 1, then for F(Q2)
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270 WEAK CONVERGENCE OF STOCHASTIC PROCESSES FROM SPACES F, (€2)

the condition H is true with the constant
46‘1(254_1) - ﬁ

= " @apyE

Definition 4.3. [9] It is said that a stochastic process X = {X(t), ¢t € T'}, belongs to the space F,;(Q) if for any
t € T the random variable X (¢) belongs to the space F,(12).

Theorem 4.3
Assume that a family of stochastic processes X,, = {X,,(t),t € T}, n = 1, oo from the space F () is such that
following conditions hold:

B)) éo= sup sup || X,(t) — X (8)]ly < oo.
n=T,00 t.s€T

By) The space (T, p) | pz(t,s) = sup pnlt, 5)) is separable and each process X, is separable on (7', j,.) and
n=1,00

suppose that for any 7 > 0
/ 2y (N (u))du < oo, “)
0
where N (u) is the metric massiveness of the space (T, j,), s, (n) is the M-characteristic of F, ().

If all finite-dimensional distributions of the processes X,,(t),t € T' converge weakly to the corresponding finite-
dimensional distribution of the process X (t),t € T as n — oo, then X,,(¢) converge weakly in C(T") to the
process X (t) as n — oo.

Proof
Theorem 4.3 follows from Theorem 3.2 since the space F,(Q2) is K,-space. O

5. Limit theorem for stochastic processes from a space F.;,(2)

Let X = {X (t), t € T} be a stochastic process from the space F,(Q2), EX (t) = 0. Let the condition H is fulfilled
for this space.

Assume that compact pseudometric space (7', py), py(t,s) = || X(t) — X(s)||,, is separable and the process
X ={X(t), t € T} is separable as well. Let Xy (t), k= 1,2,...,n be independent copies of X (¢). Consider a
stochastic process

Ya(t) = % S X(0),
k=1

By Definition (4.2) we have

1Y) = Ya(o)l < Cw% D IX(t) = X(s)lly, = Cupi(t,s)-
k=1

The pseudometric space (7, p,;) is separable and the processes Y, (t) are separable in this space.

Theorem 5.1
If the following condition holds
€0 = sup [|X(t) = X(s), < oo,

t,s€

and forany 7 > 0
/ s (N (u))du < oo, (5)
0

Stat., Optim. Inf. Comput. Vol. 6, June 2018



YU.V. KOZACHENKO, YU.YU. MLAVETS AND N.V. YURCHENKO 271

where sz, (n) is the M -characteristic of the space F.,;(€2), N(¢) is the metric massiveness of the space (T, py), then
Y., (t) converge weakly in C(T), py) to the Gaussian process Xoo(t) such that EXo () = 0, EX o (t) Xoo(s) =
EX(t)X(s).

Proof
The Central Limit Theorem for random vectors implies that all finite-dimensional distributions of Y;,(¢) converge
to the ones of the process X ().

So, Theorem 5.1 follows from Theorem 4.3. ]

6. Stochastic processes defined on a metric spaces

Let (T, m) be a compact metric space and let N,,,(u) be a metric massiveness of this space. Let X,,(¢),t € T be
stochastic processes such that X, (¢) is separable on (7',m) and X, (t) € F ().

Theorem 6.1
Assume that there exists such a continuous and monotonically increasing function o (h), b > 0, ¢(0) = 0 that the

following inequality holds

s sup [ X(t) = X (s, < o(R) ©)
n=T,00 m(t,s)<h

and o(h) < &y < co. Suppose that for any 7 > 0

/OT 22y (N (0 (w)))du < o0,

where s, (n) is the M-characteristic of F;,(€2), N,,, (v) is metric massiveness of the space (T, m).

If all finite-dimensional distributions of the processes X,,(t),t € (T, m) converge weakly to the corresponding
all finite-dimensional distributions of a process X (¢),t € (T, m) as n — oo, then X,,(¢) converge weakly in
C(T, m) to the process X (t).

Proof

This Theorem 6.1 follows from Theorem 4.3. Indeed, the condition B; follows from the condition (6). The
condition B, is fulfilled, because the process X (t) is separable on (T, m), that is separable on (T, j,). It is
evident that for metric massiveness of the space (T, ) we have then inequality N (u) < N, (¢~ (u)). Therefore
condition (4) is satisfied. If a function f(¢) is continuous on (7', j,,) it is continuous on (7', m). O

Example 6.1 ([3], p. 90). Let T € R, d > 1and p(t, s) = ||t — s|;, where ||-|| is a norm in R%. It is bounded, then
there exist such constants 3, and 5 that

Blu_d S N’m(T7 U) S BQu_d'
Other examples we can found in the book ([3], p. 90-91).
The next Theorem can be easily proved.

Theorem 6.2

Let (T,m) be a compact metric space, let X = {X(¢), t € (T, m)} be a stochastic process from the space F (),
EX(t) = 0. Assume that the condition H is satisfied for the space F(£2) and process X is separable. Let X} (¢),
k=1,2,...,n be independent copies of X (t). Let

fm:%;mm
1X6() — Xa()I%, = pu(t,s).
Then

[V (1) = Vu(s)||}, < CupBi(t, s).
P
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Theorem 6.3
Let the assumptions of the Theorem 6.2 be satisfied and the following conditions hold:

8) & = sup [X(t) = X(s)ll,, < oo;
t,s€
b) sup [ X() — X(s)ll, < o(h), where g(h), h > 0isacontinuous, monotonically increasing function and
m(t,s)<h
a(0) = 0;
¢) forany 7 > 0

/T 205 (N (070 () du < oo,
0

where s, (n) is the M-characteristic of F;(€2), Ny, (v) is metric massiveness of the space (T, m).
Then Y,,(t) converge weakly in C(T, m) to the Gaussian process X o (t) such that

EXoo(t) =0, EX (1) Xoo(s) = EX(t) X (s).

Proof
This Theorem 6.3 follows from Theorem 6.1. O
7. On calculation of the integrals depending on a parameter by Monte-Carlo method

Let {S, A, 11} be a measurable space, i be a o-finite measure and p(s) 2 ,s € S be a measurable function such
that [ p(s)du(s) = 1. Let P(A), A € A be the measure P(A fp (s)du(s). The measure P(A) is a probability
S

measure and the space {S, A, P} is a probability space.
Let f(s) be a measurable function on {S, A, 1}. Suppose, that this integral [ f(s)p(s)du(s) = I exists.
s

Remark 7.1. [10] We can consider the integral of the form [ ¢ (s)dpu(s). If p(s) > 0is a probability density function
S

[ et = [ Zp6)aut) = [ Heptiuts)
S

S S

in the space {S, A, u}, then

where f(s) = ¢(s)/p(s).
We can consider f(s) = £ as random variables on {S, A, P} and f f(s = ff = E¢.

Let &, k=1,2,...,n, be the independent copies of random variable ¢ and Z,, = E Z &k. Then according to
k=1
the strong law of large numbers Z,, — E¢; = I with probability one. We consider Z,, as an estimate for /.

Let us consider the integral [ f(s,t)p(s)du(s) = I(t) assuming that it exists. Let the function f(s, t) depend on

S
the parameter ¢ € T, where (T, p) is some compact set and the function f(s,t) is continuous with regard to ¢.
Suppose f(s,t) is a stochastic process on {S, A, P} and which we denote as £(s, t) = £(t) and

/fst s)dpu(s /fstdm = E&(b).

Let &,(t), k =1,2,...,n, be the independent copies of the stochastic process (t) and Z,(t) = L Z
;

according to the strong law of large numbers Z,,(t) — E£(t) = I(t) with probability one for any ¢ €
Let £(t) € F,(£2) and the condition H is fulfilled for the space F(2).
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Theorem 7.1
Let o(h), h > 0 be continuous, monotonically increasing function such that o(0) =0, o(h) < &y < oo. Let the
following condition hold

sup [|Y'(t) =Y (s)ll, < o(h),
p(t,s)<h

where Y (t) = £(¢t) — I(¢) and for any 7 > 0

/OT s0p(Np (01 (u))du < oo, (7

where s, (n) is the M -characteristic of Fy(£2), N,(u) is the metric massiveness of the space (T, p).
Then Y,,(t) = v/nZn( f Z &1(t) converge weakly in C(T') to the Gaussian process X (¢) such that

EXoo(t) =0, EX o (t) Xoo(s) = E€k(t)Ek(s) — I(t)I(s).

Proof
This Theorem 7.1 follows from Theorem 6.3. O

Remark 7.2. In paper [9] it is shown that

IY(#) = Y(s)lly <2Cy [IE(8) — &)l »

where C is the constant from Defnition 4.2. Therefore, the Theorem 7.1 will be fulfilled when there exists
continuous, monotonically increasing function 6(h) = 2Cy,o(h) such that

1€) = &)y, < a(h)

and

Corollary 7.1
It follows from Remark 2.1 that

{sup ka }:P{sup 1 (& (t) — 1()) >5} =

teT teT nk:l

su ZE )| > Vne su iiX()>\fs {su |X()>\f€}
teIT) \f i teIT) \/ﬁk 7 g teg

where X (t) = &,(t) — I(t) and X, (¢) is defined in the Theorem 2.1.
Estimating the last inequality for given n and ¢ one can find the approximate reliability for the integral estimator
with accuracy e.

8. Theorems about distribution of supremum of Gaussian stochastic processes and examples

Description of distribution of Gaussian stochastic processes we can find in the books [3, 16] and paper [2].
Now we will consider one of the proved theorems.
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Theorem 8.1
Let T =/[a,b], X ={X(t),t€[a,b]} be a centered separable Gaussian process and D([a,d]) =

1/2
SUPyc(q,b] <E | X (%) |2) < o0o. Assume that the following inequality holds true

o\ 1/2
s (BIX(0) - X(s)]") " < en”,
|t—s|<h
t,s€[a,b]
where ¢ > 0,0 < 5 < 1. Thenforany0 < # < 1land A > 0
A*(D([a, b]))?
Fexp< A sup | X (¢ §Rexp{ , )]
{ t€fa,b] X >|} 2(1-0)2
1 (2P Y (b—a)ct/P
where R = 22/6-1 (7(9[)([((11,])))1/5 )
Proof
This Theorem 8.1 follows from Theorem 3.44 ([3], p. 107). L]
Corollary 8.1
Let the assumptions of Theorem 8.1 be true. Then forany 0 < 8 <1, 0 < 6 < 1, € > 0, the following inequality
holds true
e2(1 —0)?
Pq sup |[X(t)] >¢ SRexp{—}. 9
{te[a,b] Q(D([av bD)Z
Proof

By the Chebyshev inequality we have

P{ wp [X()] > E} . Eexp {Asup;c(, 4 [X ()]} < Rexp {)\Q(D([a,b]))z} exp {— e} (10)

t€la,b] exp {Ae} 2(1—0)?
The inequality (9) follows from (10) if one takes A = %. O
Theorem 8.2
Let assumption of Theorem 8.1 be true. Then for any 0 < 3 < 1, & > v/2D([a, b]) the following inequality holds
true

22/8=1(p — a)c'/Pe?/P 22
P< osup | X(t)] >¢ <22/6_le< +1>exp{—}. (1)

{te[a,m ) } 275D ([ b))/ 2D ((a. )7

Proof

The inequality (11) follows from (9) putting (1 — )2 = 1 — 22U%D" j¢ 1 _ 2PUaV)” - ¢ T this case
22/8=1(b — a)c'/B
2(D b)))? e
((1 . <<H>>> D([a,bD)

2(D([a,b]))?
22/8=1(b — a)c'/P <1+ L= e >

(D([a, b]))*/# (1 i 2(D([¢2,b]))2> <1 Sz 2(D([<é,b]))2>

R=2%871 +1| =

1/B

22/ﬁ—1 +1 —

£ 13
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1/8
92/8-1(h — q)cl/B [ 144/1 - 2(D([a,b)))*

€

(D([a, b))/ 2D (a.])”

2

2/6-1 22/5’1(b—a)cl/ﬁ £2 1/8 _
? ((D([mb]))l/ﬁ (mteme) +!

2/p-1 1/8 -2
52/5-1 22/B=1(bh — a)c'/Pe /ﬁ+1
2173(D([a, 1)))/?

22/6-1 +1]<

Example 8.1. Consider the integral

+00 +00 1
I(t)y =rq / / e "™ Wgin (\/txy) dxdy,
VT
0 0 Y

where 0 <t <I[,r > 0and q > 0.
Let £ and 7 be the independent random variables exponentially distributed with parameters r and g respectively.
Then

= 1 re” "Pge” % sin zy) dedy = 7sin (\/@)
I(t)o/o/m g (ﬂ)ddyE< N )

Consider the space F,,(Q2) with ¢(u) = u? . The condition H is fulfilled for this space with the constant Cy =12
(See [15]). Let

£(t) = sin (\/té“n)
V&N
and let &,(t), k=1,2,...,n be independent copies of the stochastic process &(t). Then Z,(t) = = > & (t)
k=1
approximates the integral 1(t).
Next we estimate the norm of the process
sin( tfn)
€@y = |—7=—=| <Vt
v ven |,

and info< < €(1)], = 0.
An estimate for the norm of increments for this process is given by

sin (\/@) B sin (@)
veén veén

1€(8) = &)l =

E
sin (V& (VF - v4))
2v&n

| <fvi-val <
P
(4

Therefore
o(h) = Ch?,

with C = 1.
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276 WEAK CONVERGENCE OF STOCHASTIC PROCESSES FROM SPACES F, (€2)

Let us check the condition (7). For the space F, (), where ¢ (u) = u? the majorant characteristic has the form
(see [8, 9, 10])

e «
= (- Inu)*.
ww) = (£) ()
The condition (7) is fulfilled, when the integral is convergent for any 7 > 0

1) = [ (o))
0
This integral is convergent, when, for example, it is convergent for 7 = 1/ V2
1/V2
VD = [ (oD )
0
It’s easy to see that N,(o(~ (u)) < m +landforr <1,z >1

1 1 r
In(l+z)=-In(1+2)" <-In(l+2") < r
r T T

Therefore I(1/v/2) < - 1/v2 (L)T/Q du. If r = £ then I(1/v/2) < co. So, for this example, conditions of

ri/2 Jo 2u2

Theorem 7.1 are fulfilled. It follows from Corollary 7.1 that fore > 0

P{ sup
te0,l]
where X, (t) is a Gaussian process such that FX. () = E£(t) — I(t) =0, EXoo(t)Xoo(s) = E(&(t) —
I(s))(E(t) — I(s)) = E&(t)E(s) — I(t)I(s). Therefore

B(Xoo(t) — Xoo(s))? = B(E(t) — &(s) + (I(t) — I(s)))* < 2(B(&(t) — £())* + (I(t) = 1(5))*).

> 5} = P{ sup | X ()] > \/ﬁg},

te0,1]

S|

k=1

So
(I(t) = I(s))* = (B(£(t) — £(s)))? < B(E(1) — €(9).
Then )
B o2 (a2 sin (V/€n) _sin (v/s€n)
B(Xaolt) — Xoo(s))? < A(BE() — £(5))?) < 4B ( g pa ) <
sin (V- vaven)
<4FE ( N ) <|t—s|.

Therefore, from Theorems 8.1 and 8.2 it follows that ¢ = 1, 8 = 1/2. Moreover

1/2

D([0,1]) = sup (E(£(t) — I(£)2)"? = sup ((Be®)? - 12(1)"* < sup (BE2(1))* < 1.

0<t<I 0<t<li 0<t<I

The Theorem 8.2 implies for £ > v/2 that

2
P{ sup |Xoo(t)| > E} < 2%e(2le* + 1) exp {—62} .

te[0,l]

Then

2

2
> v} < 23¢(2Inv* + 1) exp {_nv} .
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Conclusions

In this paper we describe the conditions of the weak convergence in the space C(T) of the stochastic processes
from the space F,(12). Using these conditions the limit theorem for stochastic processes from the space F, () is
obtained. Application of this theorem can be used for achieving the approximation accuracy in C'(T) and reliability
of integrals depending on parameter by Monte Carlo method.
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