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theorems of probability theory.

Most of the problems of probability theory are connected with the study of sums of
random variables. The distribution of the sum of independent random variables is
determined by the composition of the distributions of each additive. But this operation,
defined in the class of distribution functions, is complicated, and in connection with this,
efforts aimed at accurately calculating the distribution of the sum of random variables
turn out to be useless. Therefore, problems of approximating the distribution of the sum
of random variables with the help of asymptotic expressions are of great importance. In
turn, the problems of approximation of distributions are connected with the limit
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Introduction (@)¢,.&,,...—sequence of independent random
(L) = (F) = (UAN) -each of these variables,
conditions plays a specific role in whether or P{&=1}=P{&=-1}=1/2, k>2and for
not MLT is appropriate.[1] 1
We now present two main results. {fk - +1} o’

Theorem 1. [2] (Lindeberg).If the Lindeberg
condition (L) is satisfied for a sequence of
independent random variables, then an
arbitrary X € Rfor (2.3.1) the central limit
theorem is appropriate [3-11].

Theorem 2. [2] (Lindeberg-Feller).

{éfn,nZl}condition (F) is satisfied for the

sequence. Then condition (L) is necessary for
MLT to be valid [12-21].

These theorems, along with their wvarious
corollaries, form an important part of
probability theory.

The following examples illustrate the position
of individual terms in the MLT.

Sequences of non-MLT random variables:

P{& =ik}=2—i2(1—%j, P{& =0}=1—%—%(1—1J

,herec>1
be defined by equations.[3] {é:n} we answer the

question of whether MLT is appropriate for the
sequence. (L) We start by checking the
Lindeberg condition.

a, :Mfk =0,0'k2 =|\/I§k2=l, k>1
because of

X2 N 2 >e+/n ;.
_z I dFk(x)=HkZ_1:M{§kl(I§k|— J—)}

Sh k =L {x:|xzes,}
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IfNthegvn >1is chosen to satisfy  the
inequality, then

c

18, 1 1 1
szmk P{|Xk|:k}zﬁ(n—g\/ﬁ)(l—gj—ﬂ——>0

This means that the Lindeberg condition is not
satisfied. However, it does not follow that the
MLT is inappropriate since the Lindeberg

condition is sufficient. {fk } that the MLT for the

sequence is not valid and it can be proved as
follows.[3] The following

ol o) —pazovi) -

0, agar k < &/n,

from the relationship
max P 1] >¢ <T(1—lj—>0, n— o
1<k<n n N Cc

it follows that the (UAN) condition is fulfilled
[20-26].

Conclusion
So, in this case, according to Feller's theorem,
the Lindeberg condition is necessary for the

MLT to be valid, and therefore{ﬁk} MLT is not

appropriate for sequence.

Accordingly, we use conditions (L) and (F) to
determine how the above results are related to
MLT. In this regard, it is composed of unrelated

random variables {é‘n N> 1} we see the
sequence,  while,  here &, ~ N(0,02)
ol=land 67 =2"%k>2.8 =& +..+&

Total MS, =0 to mathematical expectation
and s%= DS, = =2"" has dispersion, N is

n

optional because =* k. N(0,1/2). So,j—” ~ N(0,1)

{fn} MLT is appropriate for sequencing [4].

Then

2 2n—2 1
Ilmmax—_llm - =—=%0
n—ow 1<k<n S n—w 2N 2

[t is clear that and at the same time

max P{'i—ﬂz%z P{|§ | } \/_ J.e’“ “24u > 0.

% (1—% agar k > en

Thus, we conclude that Feller's condition (F) is
not fulfilled. From this{é‘n} Since MLT is

satisfied, Lindeberg's condition (L) also fails. It
follows that the Lindeberg condition (L) is
sufficient but not necessary for the MLT to be
valid.
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