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It is known that for many specialists in solving applied problems , the = The purpose of this article is

importance of studying the numerical characteristics of random variables to illuminate through one

- one of the basic concepts of probability theory and mathematical | simple problem the

statistics, one of the relatively young areas of modern mathematics. application of the concept of
mathematical expectation in
solving problems of planning
experiments.

Suppose that a series of experiments (they can also be mutually dependent) are carried out
in order to achieve the result of interest to usB. It is not difficult to understand that with
the increase in the number of experiments, m the probability of achieving a result B does
not decrease. Let's denote by P(m) the probability that at the first m experiments the
event B will occur at least once. As soon as an event occursB, the experiment is
immediately stopped. If we X denote the number of experiments that need to be carried
out, then it is obvious that its possible values consist 0f1,2, ..., 1 ...

The problem is to calculate the mathematical expectation of a random variable , Xthat is,

the "average" number of experiments for the eventB , and its variance. Next, we will
give a solution to this problem. Note that we will not be able to limit from above the
number of experiments that need to beconducted before the implementation of the

resultB.

Let's assume that if the result B is not achieved before i — the experiment, then i — the
experiment is "necessary" to conduct, otherwise it is "not necessary".

Enter the following random variables: fori = 1,2, ...

B 1, ecJIy [ — e 3KCIIepUMeHT "He06X0uMOo"
Y= { 0, eCcJI [ — e IKCIIEPUMEHT "He Heobxoaumo"
Then the law of distribution¥; will be of the form
P(Y,=0)=P(i—1), P(\;=1)=1—-P(—-1),
and the expected value will be
MY; =1—-P(i—1), i=1.2,..

From here we have
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MX =) MY, = Y [1-P(i— D] = ) [1-P(D)] (1)
Obviousll;,1 = =
oo o0 2
DX =M ZYE +22m3 - Z(i —P(z})‘ (2)
i=1 i<j 1=0

When finding a mathematical expectation on the right side of the equation , pay attention
to the following:

@Y Andl’i2 have the same distribution;

b); Xicj MY;Y; = X721 X1 MY,

c) random variables takeY;Y; only values of 1 or 0, i.e. and P(}}}} = U) =P(—-1)
PV, =1)=1-P(—1)

Thus, as a result, by virtue of the formula (2) we have

DX = ;[1 —P(D] + 2; I[1—P(D)] - {2[1 _ P(I}]]

= I=0
= MX(1 — MX)

+2Zz(1 —P(D) (3)
=0

Let's make some judgments according to the obtained formulas (1) and (3).
A) These formulas are solutions in the general form of the above problem, on a
superficial examination their applications are not visible. However, depending on how

the event is determined, B you can calculate the numeric values MX andDX .

2

B) The considered problem and its solutions are of great importance in the theory of
decision-making, in obtaining practical conclusions through the processing of statistical
data, in the search for optimal solutions in technology and economics.

C) Series in formulas (1) and (3) are often found in solving boundary problems of
random wandering, and there the conditions for their convergence are sought.
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