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Considers centered sequence of absolutely continuous random variables with a non-trivial weak limit of
n

1
the sums Z& We found a general view of the limit distribution. It is shown that the form of the

Va2

limat dzstmbutwn depends only on the average mized moments of the first order, describing the sequence

of Rademacher random variables, into which can be decomposed the elements of the given sequence.

Keywords: dependent random variables, the sums of dependent random variables, limit distribution of
sums of random variables, the normality of the limit distribution of sums of random variables.
DOLI: 10.17516,/1997-1397-2017-10-3-310-313.

Introduction

In this paper we continue the study initiated in [1]. The main purpose is to obtain a general
form of the limit distribution sums of centered absolutely continuous random variables with a

1 n
non-trivial weak limit of the sums — Z &

\/ﬁ =1

1. Preliminary results

Let us consider a sequence of absolutely continuous centered real random variables & =
(&)ten. We assume that the random variables are defined at similar spaces of elementary
events ; = Q,t € I with similar o-algebras of events 2A; = 2. As previously, we assume
Qr =D x QW x ... x O x...oand Ay = A; x Ay x ... x Ay x .... The space of values of
random variables, we assume the set of real numbers & (w) € X; = R, w € Q; with given on it
Borel o-algebra 8. By analogy with previous unite into the set Z3 such the sequence of random
variables & = (ft)te ~, for which exists a continuous random variable 1 — weak limit of sequence

S1/2(€ sz

weak .
ne = lm S15(Em))-

We also denote Z3 C 3 subset of sequences with averaged links (shortly sal ) é = (ét)te N, the
existence and construction of which is shown in Theorem 3.3 [2] and for distribution functions
of this sequences the following property satisfied:

Fﬁs (y) = Fﬁé (y)7 Vy S R
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We study the limit distribution of the random variable 7;:

e hﬂrn 7 th, where = (§)ien € Es.
n oo )

In fact, to achieve this goal we needed to prove the existence of such a sequence 4 = §(§) € 21,

that
. F, () =F, (z), Vo € R

and apply Theorem 3 [1] to it. Issues of existence and the construction of sequences of this
type for a given distribution of sums of elements of the initial sequences are described in [2].
Therefore, we will be based on results of this work.

2. Main results

n
Consider the approximation sums Sy /2(§(n)) = Z & of random variables the investigated

1
Vi
sequence & by sums 51/2(7r(s n)) f Zwt s,n of lattice random variables m; . For this

purpose we divide the set of real numbers R as follows:

2k—s—-1 2k—s5+1
o
for k=1,...,5s—1, Az,(0) = (—007—2}7 Axs(s) = (S_l oo).

Ax(h) = (

At that we put

P (S1/2(7(om)) = 2’“\/_;) = P(S12(m)) € Aw (k) = P, , (Azy(k), k=0,1,...,5.

For (5, in [2] shown ( see Theorem 2.4) the existence of a finite sal #(, ,), having the same
distribution of sums. Out there it also shown the existence of a finite and Rademacher type sal
Y(sn) such that

s—1
1
ﬁ't,s,n = E ’AYt—&-i'n (1)
veig

For it also is performed the relation:

1
FS 2( )(x):FS @ ) V$€R where 51/2(’3/( )): ’A}/t-
1/2\T(n) 1/2(V(sn) ) sn
Vsn =
Proceeding to the limit with s — oo, obtain the sal 4(,, n) for which
F =F h S ~ weak 1i 1 il .
51/2(5(71))(:1;) = L S12(F(nny) Vr e R7 where I/Z(W(nN)) - qi{go “n £ Yt

Note that 4, vy € = Further, proceeding to the limit with n — oo, obtain, on the one parties,
sal 4 for which

F, (z) = F,,(z) Vz € R, where 15 = rlggo 7 Z%
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But on the other parties, random variables of sal é , constructed by the limit sum of the original
sequence &, nothing else than

s—

1
lim lim 7y, or a considering (1), we have ft 2k Jim o lim —— Yetiom-
n—>00 §—00 Nn—00 §—00 f

é weak
t

Then

Lemma 1. Let us assume that a sequence £ € Z3 is given. Then there exists a sequence § =
(&) € Ey such that
F, () =F, (v), Vz € R.

Proof. Follows from the foregoing. ]

Theorem 1. Let us assume that a sequence & € Z3 is given. Then random variable n

W

n Jg}go T z; &t

have a density distribution function u as follows:

pa) = ——=e"7 > im(d) hn(x), Vo €R,

where U, are mized moments of the sequence 4(&) € él, constructed in Lemma 1.
Proof. Follows from Theorem 3 [1] and Lemma 1. a

Theorem 2. Let us assume that a sequence £ € Es is given. Then, if the density distribution
function p of the random variable n

weak
n = lim — § &,
n—oo '\/7
is continuous function, all moments for this random variable are exist and finite.

Proof. Similarly to the proof Corollary 1 [1]. m]

Corollary 1. Let us assume that a sequence € € Z3 is given. Then a random variable n

n = lim T Z &
have a standard normal distribution then and only then when

lim ’Um(’Ay(n)) = O, Vm 2 2.

n—oo

Proof. Obviously follows from the expression for density of limit distribution in Theorem 1.
O

Concerning the moments of sequence of random variables é can be argued, considering relation
(16) [1] and method of forming sequence 4, that
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o if
B (€) = Hm lm 8™ - 9, (Y(n)6) = 0, Vi > 2,
n—roo §— oo
then the sequence é has zero average mixed moments for m = 2,3..., that is particularly

true for independent random variables;

o if
Um(g) = hm hm Sm : vm«(;)/(n)ﬁ) < 00, vm > 27

n—oo s— o0

then the sequence é has finite moments;

e and if beginning with some m = mq

Om(&) = Jlim_ Jm ™ Gm(m.e) = 00

then moments (m > myg) of sequence f does not exist.
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O nmpeaceJibHOM pacliipeaejieHnn CyMM rZ[eI.?'ICTBI/ITe.TII)HI:JX
Cﬂy‘{aﬁHI)IX BeJINYNH

Cepreit B. HUeboTapeB
AJrraiickuii TOCYJApCTBEHHBII [T€1arOornIecKuil yHUBEPCUTET
Momnonexnast, 55, Bapuays, 656015

Poccus

Paccmompenvt uenmpuposartvie nocaedosamesbHocmu a6COAOMHO HENPEPVIEHBIT CAYUATHLT BEAUNUH,
n
UMENULUE HEMPUBUAALHBIL CAGODIT NPEJEN CYMM E &i. Jasa nux watiden obwutli 6ud npedesvHozo

1

n
vn i=1
pacnpedeaerus. I[lokazaro, wmo 6ud npedeavrozo pacnpedescHus 3a6uUCUM AUUL O YCPEOHEHHBIT CMe-
WAHHBLT MOMEHMOE NePE020 NOPAIKA, TAPAKMEPUSYIOUUL CAYHATHBLE BEAUNUHBL NOCAEIOEAMENLHOCTIU
PAOEMALEPOSCKUT CAYHATHDIL GEAUNUH, 6 KOMOPYIO MONCHO PASAOHCUMD INCMEHMDL PACCMAMPUECAEMOT]

NocACA06aAMENLHOCTNU.

Karouesvie caoga: 3a8ucumole cnyuaﬂmne GEAUYUHDL, CYMMQA 3a6UCUMDLT wty%aﬁmnm BEAUYUH, npe(?e/tb—
Ho€e pacnpe&eﬂeuue CYMM, my%aﬂnmz GeAUMUH, HOPMAALHOCTD npedemmoea pacnpedeﬂemm CYMM, CAY-

YATHDIT 8ENUSUH.
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