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Independent re-tests are considered as a randoroggwith discrete time. The asymptotic behavior of
the process through the method of moments ismgkthee contribution asymmetries and excesses affranyp
orders in the deviation of Bernoulli distributiorom the asymptotic formula, appearing in the lottedorem of
Laplace is defined. It is shown that the latter mainbe applied to calculate the number success ghitiies
which are far from their most probable values.

The probabilitym of progress im independent tests is defined by Bernoulli's foadl
Rnm) =C"p"1-p)™", @)

in which C" - numbers of combinationg - probability of success in one experience. Fogdan calculation

C™ becomes a problem. In particular MathCAD cannotkweith the numbers exceedingl0 To bypass this
difficulty the limiting theorems of Laplace are dsehich, however, not always provide the requiredusacy at
all and are not applicable fon far from the most probable values.

At the same time, ifn grows, Bernoulli's scheme can be considered assaat process with discrete
time. At the same time it isn convenient to investigate evolution of the disitibn law by method of the mo-
ments, realized in [2-5] for the description of dymics of a sorption and diffusion. Thus, it is polesnot only
to find out a process asymptotic, but also to agefire amendments to it caused by asymmetries ardses of
the distribution law. This publication is devotextie solution of these tasks.

It is known that all information on the distributibaw m contains in the initial moments

vk(n):zn:mkDP(n,m). (k=01..) 2)

In particular,

v,(n) =np, o(n)?* =v,(n)-v,(n)* =np(- p) ©)

- respectively the expectation and dispersmon
To define an asymptotic of process it is necessailyvestigate asymmetries and excesses

7 (y) Hy (N)

A2k—1(n) = a_(n)zk_l ' E2k (n) = O_(n)zk _Mk) ’ (k = 2131) (4)
where
00 1 _LZ
k)= | x* —==e 2dx=130.02k-1), 5
afk) = [x* fek-1) 5)
()= 3 (m=-vy(m)* CR(nm) )
m=0
- central momen. It is convenient to find them bgams of characteristic function:
e(r'n):ieir(m—np) EP(n,m):(pe”q+qe'””)n, (7)
m=0
luk (n) = I _ke(k) (0’ n) 1 (8)

wherei - imaginary unit,(k) - derivative order orr .
From (4) — (8) follows, that
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SAPe Ta-122(P) 4(p) 3 faa(P)
Axa(n p) = ~" 5 (n) T N A1 By (np) = IZ: on)? 9)
where
fa(p)=1-2p, fzy4(p):6p2—6p+1, fis(p) =10@-2p), ... (10)

- independent frorn decomposition values. It agrees (3), (9nat: 0 asymmetry and an excess disappear that
is characteristic of the asymptotic Gaussian poces

P(nm) O [1] P(n,m)—;e_mzm)z )(nm)_m—np (11)
n-oo 0 Era(n) ) J(n) .
Let's find out a contribution in
A(nm) = Anm)-F,(nm) 12)
asymmetries and excesses of the random ordersi@ akb account (9) we will write down
n
A(nm)=P,(n )Z% A (nm)+A,(nm)+..., (13)
1=1
where senior degree of polynoms
I ! I+
P4 (X) = ZX2I+1C2—]..2i+1 ) P (X) = ZXZlcz,zi (I =1 2----) (14)
i=0 i=0

is equal to quantity linearly of the independentiaens received by means of following from (6)1X%+ (13)
identities

LAWES ST DD(nm)(1+Z¢()<nm))) , (k=01..) (15)

on* & = o)

for calculation appearing in (14) coefficier@s, . At n - c the sum onm in (15) becomes integral

Axnm) = Xnm+l)-xnm)=o(n)™* 0[] -0,

x(n,0) = —y/np/q O [1] - —oo x(nn) =y/ng/p 0[] - oo,
therefore
4 (n) T 1 # (X)
ey 00 - jm X T (1+Za(n) ] (16)

The equations relatively, ; turn out equating in (16) expressions at identitedreeso(n) .As the inte-
gral from an odd function is equal in the symmelinuts to zero, even and odd will be considered separately

Ha () 2%+ P —1(X)
O.(n) 2k+1 EyEE n-o _J;X \/_ Z O.(n) 2 —1 (17)
Ha(N) T 1 $2(X)
ot O 1 ( "Zaio® J (o)
From (17) taking into account (5), (14) follows
B O~ 320, sl 40, (19)

Then
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faiaa(P) (-D™C 1=12,..
Caoton = 22 E( ) L, . (20)
o) i +1) i=0%..,.
where
p(l) =2040.2 (21)
- works of even number<, - numbers of combinations.
Let's similarly consider in (16) evek. From (18) taking into account (5), (14) follows
Hy (N) 18 .
oK) O M - Y —- ) Cy Kk +i). 22
J(n)Zk M ) n—o |Z=];0-2| IZ(; 2I,2|aK ) ( )
Then for even polynoms
Th faan(P) (™" Cry = AEe (23)
' p+1) ai) i=0%..1+1

Thus, formulas (3), (11) — (14), (20), (21), (28pwa to replace expression, which is hard to caltrilat
larger n, for probability of achievements in Bernoulli'shetne. Results of the calculations executed by timem
a graphic form are presented in fig. 1. It is Visithat even fom =5 the error of a zero approximation (fig. 1a)
almost completely disappears (fig. 1b) at the anting of asymmetry and an excess of minimum orders
(R(nm) =R(nm)+4,(n,m) +A,(nm)see (12), (13)).

P(5.m) ; P(5.m) ™\,
03(P0(5,m) / % 4 03

=
e

T

—

e
=
—

T

‘\-._____\_ s

a) b)

Fig. 1. Influence of asymmetry and excess of mimmarders on probability
of m progress in 5 experiences of Bernoulli’s schentb i = 0.6

According to (13), (14) it is possible to use thedl theorem of Laplace (answering to a zero apprax

tion in decomposition (12), (13)),|f<(n, m) "2 = o(a(n)”). In particular, form progress, far from the most prob-

able numberlx(n, m)| at increase in number of experiences grows ingtam «/ﬁ (see (3), (11)) that leads to

a divergence of decomposition (13) on the inveesgrekeso(n) . As a result, the relative accuracy of the asymp-

totic formula (11) appearing in the local theoreihtaplace beyond all bounds increases (fig. 2) ibiglimpos-
sible to use it that, however, not always makessanvation [1].
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100 . . .
|P(40 ,m)-PO(40 ,m)|
P(40 ,m)

|

Fig. 2. The relative accuracy of a zero approxiorafor p = 0.6

Thus, it is offered to consider independent retastgasual process with discrete time establishied.
asymptotic of process through the method of the emdmwas established and the contribution of asymese
and excesses of the random orders to a deviatialistifbution of Bernoulli from the asymptotic fouta ap-
pearing in the local theorem of Laplace was defiteid shown that the latter cannot be appliedtfier calcula-
tion of the number success probabilities whichfardrom their most probable values.
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